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UNITED STATES- PATENT OFFICE

WELL-TOOL OPERATING AND JARRING -
APPARATUS -

Reuben: €. Baker, Coalinga, ‘Calif., assignor to -
Baker Oil Tools; Inc., Vernen, Calif., a corpora-

tion of California

Original. application January 12, 1948, Serial No.. :
1,845.. Divided _and. this application April 12,
1951, Serial No. 220,699

10 Claims:; -

1

The "present invention -relates to ‘well- devices;: -

and-more-"particularly-to subsurface -devices or-

apparatus. useful ‘in bote: holes; such’ as oil;: gas '

and similar wells.

This application is a division of the‘application::

of Reuben €. -Baker, Thomas ‘M. “Ragan;:John R.""
Bakerand Martin' ‘B.“Conrad; Serial'‘No:'1,845;-"

filed -Janiuary -12, 1948, how Patent No.-2,640.547,

for “Gas Opérated Well Apparatus.”

An‘object of the present ‘inventionis to ‘pro-

10

vide an-improved - jarring:meehahnism: capable of -

use'in g 'well'bore:

Anothei* object’ of ‘the invention is to provide:
a telescopic-well-jarring-mechanism; and-a'device
slidable thereon; in which-the device-is prevented:
from catching or- hanglng up- on the‘-jarring:

meehanism; -

18

A further-object-of the‘invention-is to provide: -
a, subsurface well’ tool-embodying a friction drag -

device-that ‘cannot-move-downwardly-of the tool

20

while disposed within; and-out: of contact -with; -

the wall“of an enlarged-diameter ‘well bore, but-

which;“nevertheless;~is ‘capable ‘of moving rela-

tively' downward- of - the ‘toolwhen--dispesedin -

contact with the wall of a smaller’ diameter -well--

bore:=~

25

This “invention possesses' many:other-advan- - -
tages;~and-tas other-objects-which may be‘made- -
more- clearly apparent-“from:'a  consideration-of

several -forms in~which-it ‘may* be-rembodied.*:
Suéh forms -are~shown:in thé drawings ‘accom--

30

panying’and-forming: part-of ‘the present  speei~ -
fication. Thése-forms will now be‘deseribed-in .
detail “illustrating -the-general “principles-of the

invention;-butit is ‘to "be understood that such
detailed deseription is not-to-be taken-in a imit-

ing’sense;:since-the'scope of theinvention.is best

definéd by ‘the appended-claims:
Referring to'the drawings: -
Figure: 1 is 'a longitudinal ‘section :through- a

well-jarring+~and’ tool operating apparatus,~with

35

40

the parts “disposed “in "their :relative: position: ifor

lowering. through: a- well::casing,:or.similar .well:

conduit;iz:

Fig:i2is ra:.view:'similar ‘to {Pigi. 1, disclosing: .,

partsof the:toolin another.position;.:

Figs:3 is g cross=section taken along the line:

3—3-on:Fig.2; .

PFig:14:4s a view:similar:to Figs.:.1 and 2, illus=
trating:the.-jarring: portion -of the.apparatus:in -
extended position; ..

45

50*h1ghly scompressed: condition::-

‘arms. -«

(ClL. 166=178) -

2

Pigi 5 is a lorgitudinal section through a wel:
casing ‘and:liner disposed therein, with a friction::-
drag-device being lowered through the’casing.to -
theliner; -

Fig: 6 is-a view similar to Fig. 5 of the friction.:..
drag’device disposed-in the liner,

The apparatus-A disclosed-in the ‘drawings can:::
control-and- operate subsurface well' Gdpparatus -
disclosed-in the above~identified parent applica- - -
tion, in which the setting-of a well packer (net: -
shown) may be initiated by firing a cartridge 10
disposed: i & gun-barrel I threaded -into a gun .:.
body+i 2, which s, in turn; threadedly secured-to -
the'‘upper ‘head- of -a setting tool cylinder 3.~
The apparatus-is lowered throughia well-casing: -
B by‘means of a-wire'line €.

Thétcartridge - 10 -is fired-by a pin: 14, “whose '
tapered-end‘15 ‘¢an enter -a tapered-hole- 16 ina -
breechblock- 11 ‘threaded -on: the: gun:barrel {1,
to strike-and fire the:'cartridge.. The flame from-:
thecartridge-ignites the upper end of a fusee-or -
power charge=(not -shown) - dispesed: within the -
cylinder -‘head i3 and-initiates its'combustion.: -

Thé tapered lower-end- {5 :0f:thefirihgrpin'::
extendg ‘downwardly -from- a flange or spring seat :
18 ihtegral -with ‘the firing pin-shaft, all-of these -
elements: being disposed: within the gun body - 12.
A eompressed--helical spring -9 is disposed- be-:--
tween~the: seat 18 ‘and-the upper -end 20 'of the -
central :bore 21 - through - the:-body, "this spring

exerting sufficient force to shift the pin-14 down=

wardly and strike‘its ‘end 15 against the cartridge ~-
10,in order-to fire:the latter

The"shaft-of the 'pin' (4 extends upwardly
throughan-elongate transverse slot 22 within: the -
body 12, its upper ‘end being formed with a pair
of wings-or hooks23 “adapted to ‘be engaged by"
inwardly: directed -latch fingers-24 on' the lower -
ends-of the:latch: levers 25 disposed-in the‘body -
slotand: pivotally mounted on pins 26 supported:
in the body. The upper-arms 27 ‘of the'levers -
are urged  in an-outward direction to-maintain
the'latch-fingers-24 engaged under the firing pin-
hooks 23 by ‘an -expansible spring 28 ‘whose-oppo=
site:ends ‘are received’ within recesses 29 -in the'
So'long as ‘the spring-28 holds the upper -
lever:arms:27-i0utwardly - and::the' latch fingers -
24 sunder ‘the: firingrpin:hooks 23, the ﬂring!pin:
14 'is maintained:in elevated:position :above:the::
cartridge: 10;i‘holding:the.- ﬁrmg spring:. 19 in: a
- The -lateh lever--
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armg 27 are movable inwardly toward each other,
to swing the fingers 2& outwardly {rom engage-
ment with the firing pin {4, allowing the firing
spring 19 to move the point {5 of the pin down-
wardly and strike a firing force against the
cartridge 10.

The upper end 38 of the gun body 12 is thread-
ed into a jarring device 34, to provide sufficient
weight for forcing the entire apparatus through
the well fluid during its descent in the casing B,
and to impose a hammering or jarring force on
the eguipment whenever necessary. The upper
end 3% of the jarring device is secured to a wire
line socket 33 having an enlarged bore 34 for the
recepiion of the unravelled lower end of the wire
line C. As is well known, the wire ling may bhe
firmly secured in the socket by filling the bore
of the latter with Babbitt metal 35, or any other
suitable material.

The jarring device includes a lower head 36
threaded on the upper end 38 of the gun body
{2. An outer barrel 37 is welded, or otherwise
suitably secured, to the lower head 36 and has an
upper head 38 welded, or otherwise suitably se-
cured, to it. An inner mandrel 39 is disposed
within the barrel 27, having a lower head 40
adapted to engage the lower barrel head 36, when
in its lowermost position, and also with the upper
head 38 within its uppermost position. This
mandrel 38 is threaded into the lower end of
the wire line socket 33 and has a flange 41 to
substantially bridge the space between the socket
23 and the barrel 87 when the mandrel is fully
telescoped within the barrel.

Reciprocation of the mandrel 39 by the wire
line C will cause the mandrel head 40 to strike
one or more hammer blows against either the
lower or upper harrel heads 36, 38, to provide
the desired jarring action on the mechanism.

For the purpose of moving the latch lever arms
27 inwardly, a friction drag device 42 is employed.
This device includes upper and lower collars 43,
44 slidable along the wire line socket 33, jarring
mechanism 3{ and gun body 12. The upper and
lower ends of outwardly bowed springs 45 are
suitably secured to these collars 43, 44 as by the
use of encompassing rings 45 and screws 41. The
springs 45 frictionally engage the wall of the
well casing B, which tends to resist its movement
therewithin. Nevertheless, the drag device 42 is
forced through the well casing B during lower-
ing movement cf the apparatus therewithin by
engagement of the upper collar 43 with a shoul-
der 48 on the wire line secket 83, Upward move-
ment of the wire line C, after the desired loca-
tion has been reached in the well bore in which
the equipment is t0 be operated, moves the entire
apparatus, with the exception of the drag device
42, upwardly within the casing B, pulling the
lateh levers 25 within the lower drag collar 44
(Fig. 2) and causing the latter to shift the latch
lever arms 27 inwardly and release the fingers
23 from the firing pin {4, whereupon the spring
I8 is free to strike the pin end (5 against the
cartridge I8 to fire the latter.

In order to prevent the drag collars 43, 44 from
catching or hanging up on the jarring device 31,
the latier is purpvosely maintained in its fully
contracted position, with the mandrel head 4@
adjacent the lower barrel head 38; so that a sub-
stantial gap does not exist between the upper
end of the barrel 37 and the fiange 41, in which
the drag coillars might catch. Maintenance of
the mandrel 39 in the barrel 37 in this desired
position is assured by & shear pin 49 extending
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through the mandrel head 49 into the outer bar-
rel 31. If the jarring mechanism is to be oper-
ated, a pull taken on the wire line C of sufficient
force will shear the pin 49, but at that time the
drag device 42 has already performed its function
of releasing the latch levers 25, and it is imma-
terial whether it subsequently catches or hangs
up on the jarring mechanism.

The engagement of the shoulder 48 on the wire
line socket with the upper collar 43 insures the
forcing of the drag device 42 through the well
casing B against the friction provided by the

ragging of the drag springs 45 against the wall
of the well casing B. The shear pin 43 holds the
mandrel 39 telescoped fully within the barrel 37,
and provides only a relatively small space be-
tween the fiange 4{ on the mandrel and the upper
end of the barrel 37 that is substantially shorter
than the length of the upper collar 43; so that
the latter can easily slide from the socket 33 over
the flange 4! and onto the outer barrel 37, with-
out danger of hanging up or catching on any of
the parts, which action would preclude sufficient
relative downward movement of the lower drag
collar 44 on the barrel 37 and gun body {2 to
force it into engagement with the lever arms 27,
to release their fingers 24 from the firing pin 14.

In the event it is necessary to employ the jar-
ring device, due to. the:equipment therebelow
being firmly held in the weil bore, such holding
force will prevent the barrel 37 from moving,
which allows an upward pull to be taken on the
wire line C and socket 23, to exert a correspond-
ing upward puil on the mandrel 39 of sufficient
force to shear the pin 49 and thereby free the
mandrel 89 from connection to the barrel 37.
The wire line can then be pulled upwardly (Fig.
4), to strike the mandrel head 48 against the
upper barrel head $8 until the barrel 37 and the
mechanism depending therefrom is jarred free;
or the wire line C can be dropped, to drop the
socket 33 and mandrel 39, in order to cause the
flange & to strike the upper head 38 or the upper
end of the barrel 87, and exert a downward jar-
ring action on the mechanism.

In some well bores, the apparatus is to be op-
erated within a liner L, having a substantially
smaller diameter than the casing B in which the
liner is disposed (see Figs. 5 and 6).

In lowering the above-deseribed apparatus
through the casing, the springs 45 of the drag de-
vice, which have a maximum unrestrained diam-
eter to frictionally engage the inner wall of the
line I may not frictionally engage the wall of
the casing B; so as to maintain the drag device
42 in its uppermost position on the socket 33 and
jarring mechanism 3{. Accordingly, this device
42 may drop downwardly into engagement with
the latch levers 25 and inadvertently and pre-
maturely effect their release while the appara-
tus is disposed in the casing B above the liner L.
This contingency is guarded against, as disclosed
in Figs. 5 and 6, by securing the drag device 42
to the barrel 37. As disclosed, a shear pin 50
may be disposed in the lower collar 44 and
threaded into the outer barrel 37. When so at-
tached, the drag springs 45 assume their unres-
strained outwardly bowed condition. However,
upon entering the liner L of less diameter than
the unrestrained diameter of the bowed springs
45, the latter are pressed inwardly, which exerts
a downward foree on the lower collar 44 of suffi-
cient value to shear the screw 50, and thus free
the drag device 42 for the performance of its
function of releasing the latch levers 25. The



lower-votar 44 will Thove downwardly: since the
upper collai: 4353 prevented fromimoving up-
wardly.hyyits engagement with.the flange 48.0n...
theswire line.socket 33. Durmg Jowering-of the.
device through, the 11ner L follpyvmg shea,rmg of 5

thg:drag.dev.tce 42 in atsiuppﬁr ,locatlon such :as
disclosed in Fig. 1, with the upper collar 43 en- al I me ladjs
gaging the flange 48 of the socket 33. When the 100gent~anvend of saidsouter-member-wheir-sai

latch levers 25 are to be released from the firing -
pin i4, the wire line C need merely be pulled up-
wardly, the wall of the liner I, frictionally en-
gaging the drag springs 4% and preventing cor-
responding upward movement of the drag device 15
42, This allows the latch arms 27 to be pulled
within the lower drag collar 44, as disclosed in
Fig. 2, to release the latch levers 25 from the
firing pin i4.

The inventor claims:

1. In well apparatus: an outer member; an
inner member telescoped within said outer mem-
ber; said inner member having an enlarged por-
tion of greater outside dimension than the bore
of said outer member and disposed externally of
said outer member adjacent an end of said outer
member when said inner and outer members are
in contracted relation; releasable means holding
said members together in such contracted rela-
tion; and a drag device engageable with a sur-
rounding medium and slidable along said outer
member and enlarged portion, said drag device
having a portion movable along and off said en-
larged portion onto said outer member when said
members are in such contracted relation. 35

2. In well apparatus: a cylindrical outer bar-
rel; upper and lower heads secured to said bar-
rel; an inner mandrel telescoped within said bar-
rel, said mandrel having a head disposed between
and engageable with said barrel heads; said man- 40
drel having an enlarged portion externaily of
said barrel and disposed adjacent an end of said
barrel when said mandrel and barrel are in con-
tracted relation; releasable means securing said
mandrel and barrel together in such contracted 45
relation; and a drag device slidable along said
barrel and enlarged portion.

3. In well apparatus: a cylindrical outer bar-
rel; upper and lower heads secured to said bar-
rel; an inner mandrel telescoped within said bar-
rel, said mandrel having a head disposed between
and engageable wtih said barrel heads; said man-
drel having an enlarged portion externally of
said barrel and disposed adjacent an end of said
barrel when said mandrel and barrel are in con- 55
tracted relation; releasable medns securing said
mandrel and barre]l together in such contracted
relation; a drag device slidable along said bar-
rel and enlarged portion; and frangible means
securing said drag device to said barrel. 60

4. In well apparatus: a cylindrical outer mem-
ber; an inner member telescoped within said
outer member; said inner member having an
enlarged portion of greater outside dimension
than the bore of said outer member and dis-
posed externally of said outer member adjacent
an end of said oufter member when said inner
and outer members are in contracted relation;
releasable means securing said members together
in such contracted relation; a running-in string 70
connected to one of said members; a drag device
engageable with a surrounding medium and slid-
able along said outer member and enlarged por-
tion, said drag device having a portion movable
along and off said.enlarged portion onto said 75

20

30
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61
outer ‘mérber-when:said mhembeis~arevin isuc!
contracted: retations ~“and::releasablé -means+.se:
curing said drag devied:to‘onerof said:members. =
5: 1ii welldpparatus:-a-cylindrical-outer menm=

“bersran~infer-member- teles¢oped’ withinsaid:i
outer-member ;said-inner member-having-an en-:-
larged portmn of ‘greater outside diviiension:thair:n
thé‘bore  of said outer- member-and.disposed:e
ternally-of saidiouter member and: disposed-adjas

innerand-outer members-are-incontricted-réld=--
tion; releasable means secuitrg said-Hiémbers-to- ==
gether in such contracted relation; a running-in
string connected to one of said members; and a
drag device slidable along said outer member and
enlarged portion, said drag device comprising
upper and lower collars, and outwardly bowed
springs secured to said collars; at least one of
said collars being slidable along said enlarged
portion and outer member when said members
are in such contracted relation, the length of
said one of said collars being greater than the
space between said enlarged portion and adja-
cent end of said outer member when said inner
and outer members are in contracted relation.

6. In well apparatus: a cylindrical outer mem-
ber; an inner member telescoped within said
outer member; said inner member having an en-
larged portion of greater outside dimension than
the bore of said outer member and disposed ex~
ternally of said outer member and disposed adja-
cent an end of said outer member when said
inner and outer members are in contracted rela-
tion; releasable means securing said members
together. in such contracted relation; a running-
in string connected to one of said members; a
drag device slidable along said outer member
and enlarged portion, said drag device compris-
ing upper and lower collars, and outwardly bowed
springs secured to said collars; at least one of
said collars being slidable along said enlarged
portion and outer member when said members
are in such contracted relation, the length of
said one of said collars being greater than the
space between said enlarged portion and adjacent
end of said outer member when said inner and
outer members are in contracted relation; and
releasable means securing one of said collars to
one of said members.

7. In well apparatus: a cylindrical outer mem-
ber; an inner member telescoped within said
outer member; a drag device engageable with a
surrounding medium and slidable along said inner
member and outer member; stop means on said
inner member engaging said drag device for lim-
iting upward movement of said drag device with
respect to said members; and means detachably
securing said drag device to one of said mem-
bers while said drag device engages said stop
means.

8. In well apparatus: a cylindrical outer mem-
ber; an inner member telescoped within said outer
member; a drag device engageable with a sur-
rounding medium and slidable along said inner
member and outer member; stop means for lim-
iting upward movement of said drag device with
respect to said members; and means detachably
securing said drag device to one of said members
while said drag device engages said stop means.

9. In well apparatus: a member adapted to be
disposed in a well bore; a drag device slidable
along said member, said drag device comprising
upper and lower collars, and intervening out-
wardly bowed springs secured fo said collars; stop
means engaging one of said collars to prevent
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upward movement of said drag device along said
member; and frangible means securing the other
of said collars to said member. :

10. In well apparatus: a member adapted to be
disposed in a well bore; a drag device slidable
along said member, said drag device comprising
upper and lower collars, and intervening out-
wardly bowed springs secured to said collars; stop
means engaging said upper collar to prevent up-

ward movement of said drag device along said 10

member; and frangible means securing said low-
er collar fo said member.

8
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