2,307,027

“Jan. 12, 1943,

wW. M. HAMON

- JAR
Filed Nov. 6, 1940

2 Sheets—Sheet 1

DN

N4y

PR
N

9

%,

7

N
: \//////c/ %

W,

\7,

éstie 1% s
(22) L L1071

% >
Y
N S N | N
Z‘».I = = 1 W
" E = i e e I
-~ . .. Iy .
I —— = =
. - __ e ST S ————— |\\.\
\ N\ J// /K/\A\@\L\\\ ~ = g = f¢| 4
> T I T A S
oy .
2T % S G T T _
‘ Wn”ll_\l\\\\\\\V?/4///////////////////////, ANAANNLANRRN RN S ///,,_,_/_,./// 4 S AW
™ ——— =1
Yl | EEE I = = eEEY
H ) i TE TN 1y ST N
_ o TR E AT IS AR SR h e ey e o o/ S -1 HD
_ . N i . I T VA e
o T g N s 7§



z2

/]

Jan. 12, 1943,

. W. M. HAMON
JAR
Filed Nov. 6, 1940

1| 7
8’ >
> B,
1 o o
NS 11|[13
N7 ; | ; 9
N ;
' ;
_ ‘ f,
§! N "
i ~ | N e,l N 25
NN =
;§§7 Il =
Z gl’é: A — ! J
721524 il iz 8 1L
%2 , 7 i : 1 I
2 N/ P22 U 1 I l |
.‘:L_: ll ; ‘ 2 i
| ¥ 1z
. : 2/4 24 ’l II
i | il 2 I} ]
2
T IE il
] . ; y 4 |
I { z2r 1; I]‘ ' : ’
| / | = = - I; | 77
| i - -
!___,_L =11, .'[4; l | 1.7 2 i4 ‘
. | : Q 1 1 R :
AFrs 1 | | a (I | ‘ S
i e . - ,' iR | | lf‘,’
) 17 : 7 ‘ L}_v'"TJ 22 h d j_: i_lr___i_j
b Il o s
e L L o e
! | - 16 S ‘ |:1 | » , !l )
| il —— [ Z L 6
[ - i |"| ] "; l | = f
il ~| | &7 | ’ ':' IH 1NvﬁNTOR. o
g . ’ 5 =1 | R -Waslz'e]‘ZEwnon,

BY

2,307,927

2 Sheéts——Sheet 2

F%g.9

‘4




Patented Jan. 12, 1943

2,307,927

'UNITED STATES PATENT OFFICE

2,307,927
JAR
Weslie M. Hamon, East Los Angeles, Calif.
Application November 6, 1940, Serial No. 364,513
(CL 255—2%)

4 Claims.

This invention is a jar for a well tool string,
and has for an object to longitudinally tension
the tool string in the event of its lower portion
becoming stuck in the well, and to maintain this
tension while jarring the tool string.

It is a further object of the invention to nor-.

mally lock the jar against actuation, and in the
-event of the lower portion of the tool string be-
coming stuck in the well, to release the jar for
actuation by turning the upper portion of the
tool string relative to its stuck lower portion,
and to them longitudinally tension the tool string
and maintain this tension while actuating the
jar, with the jar actuated by rotating the upper
portion of the tool string in the direction op-
posite to that initially employed for releasing the
jar ready for actuation.

It is a still further object of the invention to
provide a simple and reliable assembly, normally
maintaining the tool string telescopically con-
tracted and adapted for normal rotation of the
entire string (e. g. right-hand rotation) for
operating a drill or other tool which is suspended
from the tool string or for connecting the tool
string to an element which has been lost. in the
well; and in the event of the lower portion of
the tool string becoming stuck in the.well, to
cause relative expansion and longitudinal abut-
ment of cooperating elements of the jar by re-
versely turning and then elevating the tipper
portion of the tool string relative to its stuck
lower portion, thereby tensioning the entire tool
string, with a hammer element of the jar then
adapted for reciprocation relative to an anvil
element of the longitudinally’ tensioned tool
string, by again rotating the upper portion of
the tool string in the first mentioned direction.

Further. objects of the invention will be readily
understood from the following desecription of the
accompanying drawings, in which:

Fig. 1 is an axial section through the upper
portion of the jar, suspended from the upper por-
tion of a tool string and in normal inoperative
position.

Fig. 2 is an axial section through the lower
portion of the jar, with the lower portion of the
tool string suspended therefrom and with the
Jjar in normal inoperative position.

Figs. 3 and 4 are transverse sections on the
lines 3—3 and 4—4 respectively of Fig. 1.

Fig. 5 is a transverse section on the line 5--5
of Fig, 2

Figs. 6 and 7 are views similar to Figs. 1 and 2
respectively, showing the jar released from nor-
mal inoperative position, ready for actuation.
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Figs. 8 and 9 are views similar to Figs. 1 and 2
respectively, showing actuation of the jar.

The jar is incorporated in a tool string which
is adapted for reception in a well bore, and com-
prises an upper mandrel | which may be sus-
pended by a sub 2 from the upper portion 3 of the
tool string which extends to the earth’s surface,
and a lower mandrel 4 from which (by means
of a sub 5) the lower portion 6 of the tool string
is suspended. This lower portion of the tool
string is provided at its lower end with an ele-
ment (not shown) which may be a drilling tool
or the like, or which may be a spear, socket or
other tool adapted to engage an element which
has been lost in the well.

The mandrels |—4 are normally telescopically
contracted and locked against relative rotation
and longitudinal expansion during normal rota-
tion of the tool string, and are adapted for re-
lease of the locking means-for relative rotation
and for limited relative expansion. of the man-
drels in the event of the lower portion of the
tool string becoming stuck in the well.

As an instance of means permlttmg limited
relative expansion of the mandrels, a sleeve 1
is fixed to and projects upwardly from the man-
drel 4 for telescopic reception of ‘the lower end
of the mandrel {, and an abutment 8 is provided

-at the upper end of this sleeve and cooperates

with an abutment 9 at the lower end of the
mandrel 1. Anti-friction bearings 10 are pref-
erably provided between the: cooperating abut-
ments 8—8, and are supported on: the abutment
9 in longitudinally spaced relation below the
abutment 8 when the mandrels are in normal
telescopically contracted: position (Fig. '2)° but
are adapted to engage the abutment 8 for limit~
ing relative longitudinal expansion of the man-
drels (Fig. 7), with the bearings providing -anti-
frictional engagement.

The means for releasably locking the man-
drels: I—4 against relative expansion ahd rota-
tion, is shown as comprising abutment, e. g. dogs
IT and (8, on the mandrel | ‘and cooperating
abutment means e. g. bayonet slots 18 and 20,
fixed against rotation relative to the mandrei. 4.
With the parts in normal position (Fig, 1) these
cooperating means longitudinally and circumfer-
entially abut when the upper portion of the tool
string (and the mandrel [) are rotated in one
direction, thereby similarly rotating the mandrel
4 (and the lower portion of the tool string), and
also fixing the upper and the lower portions of
the tool string against relative longitudinal ex-
‘pansion, When the upper portion of the tool
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string (and the mandrel () are turned in the
opbosite direction relative to the mandrel 4 (and
the lower portion of the tool string), the cooper-
ating abutments are disengaged so that elevation
of the upper portion of the tool string (Fig. 6)
relatively longitudinally expands the mandrels
to the limit of movement permitted by the longi-
tudinal gbutment at §—9—I10 (Fig. 7), with the
upper portion of the tool string (and the man-
drel 1) then free for rotation relative to the
mandrel 4 (and the lower portion of the tool
string).

As an instance, a bowl #1 surrounds the sleeve
1 and the mandrel | in radially spaced relation
from the mandrel. At its lower end the howl
is connected to a hammer (2 which is adapted
for reciprocation on the mandrel 4 with its up-
ward movement limited by its engagement with
an anvil 13 at the upper end of the mandrel;
and the reciprocating hammer is fixed against
rotation relative to the mandrel 4, as for example
by splines ‘{4, ‘A collar 5 is connected to the
upper end 'of the bowl 11 and a ccllar 15 is fixed
in the bore of the bowl below the collar {5 and
.above the sleeve T, with these collars surround-
ing the mandrel 1. The collars {5——I6 and the
bowl -#1 -are longitudinally slidable relative to
the mandrel | and the mandrel is rotatable rel-
ative to the collars and the bowl.

A dog {7 on the mandrel { cooperated with a
Jbayonet slot 18 .in the collar 18, and preferably
‘a second dog 19 on the mandrel | cooperates
with -a bayonet slot 20 in the collar 18. The
bayonet slots {8—20 comprise longitudinal slots

18a—20a extending downwardly from the upper

-ends of the collars {6—15 respectively, and ter-
minating in arcuate slots {8b—200.

‘When the mandrel | is in its normal position
telescopically contracted relative to the bowl I
and the mandrel 4 (Figs. 1 and 2) the dogs {7—19
‘are received in the arcuate slots 18b—20b, there-
by locking the parts against relative longitudinal
expansion, and as long as the lower portion of
the tool string is not stuck in the well bore, ro-
tation of the upper portion of the tool string (and
the mandrel {) in one direction, e. g., the di-
rection indicated by arrow A, causes circum-
ferential abutment of the -dogs #1—I8 against
the ends of the arcuate slots {86—29b, for sim-
ilarly rotating the bowl {{ (and the hammer
12), thereby also rotating the mandrel 4 (and
.the lower portion of the tool string) by the
splined engagement 14.

If the lower portion of the tool string becomes
stuck in the well so that it (and the mandrel
4) are held against elevation or rotation, the
hammer 12 (and the bowl {I) are also fixed
against rotation by the splined engagement {4
and are held against elevation by the hammer {2
engaging the anvil (3. When the upper portion
of the tool string (and the mandrel 1) are then
turned relative to the bowl #i, in the opposite
direction to that indicated by arrcw A and as
shown -at arrow B, the dogs i1—I19 aline with
the longitudinal slots f8a—20a, whereby the up-
per portion.of the tool string (and the mandrel
i) may be elevated relative to the bowl {{ (and
the mandrel 4 and the stuck lower portion of
the tool string), to the limit of movement per-
mitted by the abutment at §—9—I0 (Figs. 6
and 7).

As-a result of this longitudinal abutment at
8—9—190, elevation of the upper portion of the
tool strihg longitudinally tensions the -entire

string;-and this fension is maintained while jar- !
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ring the tool string. In order to jar the ten-
sioned tool string, the bowl {{ is depressed relative
to the mandrels 1—4, and is then spring-elevatad
relative to the mandrels so that the hammer {2
strikes the anvil 13 a jarring blow. This alter-
nate depression and elevation of the hammer is
accomplished by rotating the upper portion of
the tool spring (and the mandrel !) relative
to the bow! It (and the mandrel 4 and the lower
portion of the tool string).

As an instance, a circumferential cam surface
22 is provided at the upper end of the collar i§,
and the lower end of the dog {7 is a cooperating
cam surface {Ta. With the parts in the posi-
tion shown at Figs. 6 and 7, rotation of the upper
portion of the tool string (and the mandrel 1)
relative to the bowl i circumiferentially shifts
the dog 17 clear of the slot {8a and engages ils
cam surface t7Te with the cooperating cam sur-
face 22, and then moves the cam surface [Ta
around the cooperating cam surface 22 for de-
pressing the bowl [ relative to. the mandrels
{—4. When nearly a complete rotation of the
mandrel 1 has been made and just before the
dog 11 again alines with the slot {8a, the parts
are in the position shown at Figs. 8 and 9, with
the hammer {2 depressed relative to the anvil
13; and as rotation of the mandrel | is then
continued so that the dog {7 again alines with
the slot 184, the bowl {{ and the hammer i2 are
elevated, as permitted by reception of the-dog
{71 in the slot {8a, thereby striking the hammer
against the anvil {3 and returning the parts
to the position shown at Figs. 6 and 7, ready
for repeating the jarring action by again ro-
tating the upper portion of the tool string.

Spring tension is preferably employed for thus
elevating the depressed bowl and hammer for
striking the jarring blow. As .an instance, a
spring 25 may surround the mandrel { between
the collar 15 and a cooperating collar 26 on the
mandrel, and/or a .spring 27 may surround the
mandrel &4 between the hammer 12 and the sub
8. Anti-friction bearings 28 are preferably pro-
vided between the spring 25 and the collar 28.

In operation, the dogs (7T—1{8 by their recep-
tion in the arcuate slots §8b—28b normally lock
the parts in the position shown at Figs. 1 and 2,
thereby providing a tool string which is rigid
throughout its length and which is adapted for
rotation as a unit-when turned in that direction
which causes abutment of the dogs against the
ends of the arcuate slots and which .is the nor-
mal direction of rotation of the tool siring.
The threaded connections between the various
parts 'of the jar and between the lengths of the
tool string are preferably such as to tighten
these threaded connections when the tool string
is rotated in this normal direction. For example,
in the illustrated embodiment wherein the nor-
mal direction of rotation is right-hand rotation
as indicated by arrow A, these various threaded
connections have right-hand threads.

When the lower portion of the tool string be-
comes stuck in the well bore so that it (and the
bowl f1) cannot be elevated or rotated, the upper
portion of the tool string is turned in the opposite
direction relative to the now non-rotatable bowl
as indicated by arrow B. The dogs 1T—189 being
thus alined- with the slots {8a—28a, the upper
portion of the tool string (and the mandrel [)
are elevated relative to the bowl {1 which is now
held against -elevation, thereby positioning  the
parts as shown at Figs. 6 and 7, with the abut-
ment :at ‘8—98-—I18 maintaining any desired ten-
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sion on the entire tool string. This elevation of
the mandrel | partially tensions the spring 25
and elevates the dogs {T—19 so that the dog {9 is
clear of the collar 15 and the dog 17 is in position
ready to engage the cam surface 22.

With the desired tension then maintained on
the tool string, the upper portion of the string
(and the mandrel 1) are rotated for engaging the
dog 1T with the cam surface 22.

The cam surfaces 1Ta—22 are preferably ar-
ranged so that this rotation is'in that direction
which will tighten the  threaded connections
throughout the length of the tool string. For
example, in the illustrated einbodiment, the ro-
tation for actuating the jar is in the direction
indicated by the arrow A. During this rotation
of the mandrel I, the cam engagement at {Ta—22
depressed the bowl i and the hammer 12 rela-
tive to the mandrels 1—4, thereby increasing the
tension of the spring 25 and also tensioning the
spring 21, and spacing the hammer 12 below the
anvil (3 (Figs. 8 and 9); and as rotation of the
mandrel | is continued the dog 71 realines with
the slot 18a, whereupon the tensioned springs
26—21 elevate the bowl 11 and the hammer 12 so
that the latter strikes the anvil 13 a sudden jar-
ring blow, thereby jarring the tensioned tool
string and returning the parts to the. position
shown at Figs. 6 and 7, ready for repeating the
jarring by again rotating the upper portion of
the tool string in the direction of the arrow A.

‘When the stuck lower portion of the tool string
has heen jarred loose, the tool string may be re-
turned from its position shown at Pigs. 6 and 7
to its nermal position shown at Figs. 1 and 2, by
lowering the upper portion of the tool string
(and the mandrel 1) for telescoping the mandrel
in the sleeve 71 and lowering the dogs 11—I19
through the slots 18a—20q, and then rotating
the upper portion of the tool string in the direc-
tion of arrow A for circumferentially abutting
the dogs against the ends of the arcuate slots
18b—200.

The mandrels I—4 preferably have bores la—
4g communicating with one another and with
the usual bore of the well string 3—6, for cir-
culating a usual washing fluid during the jar-
ring operation.

By employing the dog 19, in addition to the
dog 11, adequate abutment surface is assured for
locking the teol string in normal position for nor-
mal rotation; and by employing both the spring
28 and the spring 27, the hammer 12 may be
properly tensioned for striking an adequate jar-
ring blow against the anvil 13. By employing
the anti-friction bearings 10—28 the mandrel |
may be readily rotated relative to the non-ro-
tatable bowl {{ and the non-rotatable sleeve 1,
while  the longitudinal abutment at 8—9—10
maintains any desired tension on the tool string
throughout the jarring action.

I claim: ,

1. In a jar, relatively rotatable and longitudi-
nally telescopic elements, abutments limiting
relative longitudinal expansion of said elements,
an anvil on one of said elements, a hammer re-
ciprocable relative to said elements and fixed
against rotation relative to said one of said ele-
ments and adapted to engage the anvil for limit-
ing reciprocation of the hammer in one direction
relative to said one of said elements, a locking
connection between the hammer and the other
of said elements and operative when the tele-
scopic elements are relatively contracted for fix-
ing the hammer against reciprocation in the op-
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posite direction relative to said other of said ele-
ments, said locking means being releasable re-
sponsive to turning said other of said elements
relative to said hammer, for relative longitudinal
expansion of said telescopic elements, 4 cam on
the hammer, and a cocperating cam on said other
of said elements, said cooperating cam being op-
eratively positioned responsive to relative longi-
tudinal expansion of said telescopic elements, for
engaging the cam on the hammer and reciprocat-
ing the hammer relative to said one of said ele-
mernts by rotating said other of said elements, for
striking the anvil a jarring blow.

2. In a jar, relatively rotatable and longitudi-
nally  telescopic elements, abutments limiting
relative longitudinal expansion of said elements,
an anvil on one of said elements, a hammer re-
ciprocable relative to said elements and fixed
against rotation relative to said one of said ele-
ments and adapted to engage the anvil for limit-
ing reciprocation of the hammer in one direction
relative to said one of said elements, a spring
tensioned by reciprocation of the hammer in the
opposite direction relative to said one of said ele-
ments, a locking connection between the hammer
and the other of said elements and operative
when the telescopic elements are relatively con-
tracted for fixing the hammer against reciproca-
tion in the opposite direction relative to said
other of said elements, said locking means being
releasable responsive to turning said other of
said elements relative to said hammer, for rela-
tive longitudinal expansion of said telescopic ele-
ments, a cam on the hammer, and a cooperating
cam on said other of said elements, said cooperat-
ing cam being operatively positioned responsive to
relative longitudinal expansion of said telescopic
elements, for engaging the cam on the hammer
and shifting the hammer in direction for tension-
ing the spring by rotating said other of said ele-
ments and for then releasing the hammer for re-
verse shifting by the tensioned spring for strik-
ing the anvil a jarring blow.

3. In a jar, relatively rotatable and longitudi-
nally telescopic upper and lower mandrels, abut-
ments limiting relative longitudinal expansion of
the mandrels, an anvil on the lower mandrel, a
bowl surrounding the mandrels and having 2
hammer suspended therefrom below the anvil
and fixed against rotation but adapted for re-
ciprocation relative to the lower mandrel, a collar
fixed in the bowl and surrounding the upper
mandrel, a dog on the upper mandrel, a. bayonet
slot in-the collar adapted for reception of the
dog for locking the upper mandrel against ro-
tation in one direction relative to the bowl, and"
for locking the upper mandrel against longitudi-
nal displacement relative to the bowl, with the
mandrels relatively longitudinally contracted and
the hammer abutting the anvil, said bayonet slot
adapting the dog for movement therein for turn-
ing the upper mandrel in the opposite direction
relative to the bowl and for relatively longitudi-
nally expanding the mandrels for engagement of
said abutments and for positioning the dog so
that its lower end transversely alines with the
upper end of the collar, and cooperating cam sur-
faces on the lower end of the dog and on the up-
per end of the collar, for reciprocating the bowl
and the hammer relative to the mandrels by ro-
tating the upper mandrel relative to the bowl so
as to engage the cooperating cam surfaces,; for
striking the hammer against the anvil.

4. In a jar, relatively rotatable and longitudi-
nally telescopic upper and lower mandrels, abut-
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ments:limiting relative longitudinal expansion of
the mandrels, an anvil on the lower mandrel, a
bowl surrounding the mandrels and having a
hammer suspended therefrom below the anvil
and fixed against rotation but adapted for re-
ciprocation relative to the lower mandrel, a collar
fixed in the bowl and surrcunding the upper
mandrel, a dog on the upper mandrel; a bayonet
slot in the collar adapted for reception of the
dog for locking the upper mandrel against rota-
tion in one direction relative to the bowl, and for
locking the upper mandrel against longitudinal
displacement relative to the bowl, with the man-
drels relatively longitudinally contracted and the
hammer abutting the anvil, said bayonet slot
_adapting the dog for movement therein for turn-
ing the upper mandrel in the opposite direction
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relative to'the bowl and for relatively longitudi-
nally expanding the mandrels for engagement of
said. abutments and for positioning the dog so
that its lower end transversely alines with. the
upper end of the collar, a spring, and cooperating
cam surfaces on thelower end of the dog and on
the upper end of the collar, for depressing the
bowl and the hammer relative to the mandrels
by rotating the upper mandrel relative to the
bowl so as to engage the cooperating cam sur-
faces, for tensioning the spring by said depression
of the hammer and for then. releasing the bowl
and the hammer for elevation by the tensioned
spring for striking the hammer against the
anvil,
WESLIE M. HAMON.



