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58 Claims." (Cl. 166-12) 
This invention relates to well packers and 

more particularly to packers capable of being 
Secured within well casings for performing vari 
OuS functions therein. 

It is an object of the present invention to pro 
Vide an improved well packer, such as a bridge 
plug, capable of being set accurately at any de 
sired point within a well casing. 
Another object of the invention is to provide 

an improved well packer that can be simultane 
Ously fully set within a well casing and released 
from a run-in string. 

Still another object of the invention is to pro 
Vide a well packer relea Sably connected to a run 
in String, disconnection of the string initiating 
automatic setting of the packer in the casing. 
A further object of the invention is to provide 

improved devices for setting well packers within 
a caSing. . 
The invention has other objects that will be 

conne apparent from a consideration of Several 
of its embodiments shown in the drawings ac 
companying and forming a part of the present 
invention. These embodiments will now be de 
scribed in detail, but it is to be understood that 
Such detailed description is not to be taken in 
a limited sense, since the scope of the invention 
is best described by the appended claims. 

Referring to the drawings: 
Figures 1 and 1a constitute a two-part longi 

tudinal section through a well casing showing a 
well packer and its associated tripping and set 
ting apparatus in relative positions for being run 
in the casing prior to tripping and setting of the 
packer; - 

Figures 2 and 2a constitute a two-part longi 
tudinal section similar to Figures 1 and 1a show 
ing the arrangement of the elements after the 
tripping and setting operation; 

Figure 3 is a longitudinal section of the packer 
in set condition within the well casing; 

Figures 4, 5 and 6 are transverse sectional 
views taken respectively on lines 4-4, 5-5 and 
6-6 of Figures 1 and 1a; 

Figure 7 is a partial longitudinal section of 
another embodiment of a Setting device; 

Figure 8 is transverse section taken along the 
line 8-8 of Figure 7; 
Figure 9 is a longitudinal section of another 

embodiment of a setting tool, illustrated in un 
tripped condition; · 

Figure 10 is a view similar to Figure 9 with the 
parts in tripped relationship; 

Figure 11 is a transverse sectional view taken 
along the line - of Figure 9; 

Figure 12 is a longitudinal section through a 
variant form of Well packer and tripping device; 
and 

Figure 13 is a longitudinal section through still 
another form of well packer. 
The well packer disclosed in Figures 1 to 6, 

inclusive, is in the form of a bridge plug A re 
leasably connected to a run-in string and adapted 
to be set at any desired point within a casing 
B upon operation of a setting tool. The bridge 
plug includes a main body to supporting sets of 
circumferentially arranged upper and lower slips 
f, having interior tapered surfaces 2 co 
operable with opposed tapered surfaces on Oppo 

O 

sitely directed slip expander cones 3, 3 integral 
ly or otherwise secured to the body. Each set 
of slips f f is initially held against its cooperable 
cone and within a recess 4 formed in the pe 
riphery of a rubber packing retainer 5 by an 
encircling tension spring f6 seating within 
grooves T formed in the exterior of each slip. 
Each set of slips f f is urged longitudinally of 

its associated expander cone f3 by a helical spring 
8 seating against a spring retainer 9 threadedly 

or otherwise suitably secured to the main body 
of the packer. The other end of the spring en 
gages a set ring 20 seated within the base portion 
2 of a rubber packing 22, the latter element be 
ing secured to the retainer by their respective 
interlocking flanges 23, 24. Although initially 
prevented from elongating by suitable latch or 
pawl means later to be described, when released, 
the spring 8 will effect movement of the rubber 
packing and retainer longitudinally toward its 
associated expander cone 3 causing the retainer 
5 to abut the slips and expand them radially 

into engagement with the casing. In pursuing 
this movement, the wall engaging portions of the 
rubber packing 22 will be forced radially into 
fluid tight engagement with the casing through 
the cooperation of its inturned flange 25 with 
a conical expander cone 26 extending from the 
spring retainer 9. 

This packing is initially held from contact with 
the casing by a depending annular lip 2 on the 
spring retainer engaging the Outer end of the 
packing. It will be apparent that longitudinal 
movement of the packing 22 with respect to the 
body O will cause disengagement of the end of 
the packing from the lip and permit its positive 
expansion against the walls of the casing, due 
to the cooperation between its inturned flange 25 
and the axial cam 26 extending from the spring 
retainer. 
The upper and lower sets of slips f, and 
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2 2,225,143 
their associated Spring and packing elements are 
Substantial duplicates, the primary differences 
residing in their facing in opposite directions for 
movement toward one another, to prevent the 

5 packer or bridge plug from shifting within the 
casing in either direction after it has been set. In 
the lower mechanism, the spring retainer 9 has a 
rounded nose 28 serving as a guide when the 
packer is lowered in the casing. A plug 29 is 

10 screwed in the terminal end of the main body to 
facilitate assembly and complete the lower en 
closure. 
The upper end of the hollow packer body fo 

has an opening permitting passage of the hold 
ling and tripping mechanism C employed in set 

ting the bridge plug A at a desired point within 
the casing. This tripping mechanism consists of 
a pair of crossing trip levers 30, 30 having latch 
noses or holding pawls 3 f initially extending 

20 through openings 32 in the main body, with in 
clined surface 33 of the pawls engageable with 
the ends of extended retainer portions 34 and 
thereby preventing the helical springs 8 from 
expanding and setting the slips and rubber pack 
ings in the manner aforementioned. The levers 
30, 30 are fulcrumed upon a suitable pin 35 ex 
tending through a slot 36 in a trip rod 37 and 
Secured to walls of a sleeve 38 surrounding the 
rod. These levers are guided for movement to 

80 and from their latching positions by the sides 
of an extended guide slot 39 in the trip rod 
aligned with slots or windows 40 through the 
walls of the sleeve. It will be noted that each 
trip lever is of the first class with its pawl 

35 ends 3 extending in opposite directions to en 
gage respectively with upper and lower retainer 
portions 34. As assurance that the slips and 
their associated operating mechanism will be 
held initially in retracted positions, a pair of 

40 levers is employed, providing a balanced re 
straint against spring expansion and smoothness 
in Operation of the device as a whole. 
The trip levers 30, 30 are initially held in 

latching position by a detent 4 formed on the 
45 trip rod 37 at the lower end of its lever passage 
way 39, this rod having a reduced extension 42 
slidably received within a guide ring 43 which 
is prevented from moving axially within the trip 
sleeve by a pin or set screw 44. The trip rod 

50 37 and its detent 4 are supported in an upper 
position by a cushion spring 45 extending be 
tween the detent and its guide 43. This spring 
is under low tension to permit the ends 3 of 
the trip levers to be moved inwardly under the 

55 influence of springs 18 and other parts (later 
described), to lower the detent from engage 
ment with the levers through the cooperation 
between the inner surfaces on the pawls and the 
opposed inclined sides 47, 47 of the detent head. 

60 However, it is to be noted that the lower lever 
pawls are provided with initially parallel sur 
faces 48, 48 of slight longitudinal extent coop 
erable with parallel sides 49, 49 on the detent 
head depending from its inclined surfaces. The 

65 engagement between these parallel surfaces fur 
nishes a positive stop holding the levers 30 in 
latching engagement with the retainers f5 against 
the action of the slip setting springs 8, which 
tend to collapse the levers inwardly by reason 

70 of the inclination 33 of the pawl noses. Upon 
movement of the trip rod 37 and its detent 4 
downwardly to a slight extent, its parallel hold 
ing surfaces 49, 49 will be disengaged from the 
cooperable lever surfaces, allowing the setting 

75 Springs to swing the ends of the levers inwardly 

toward One another out of engagement with the 
retainers and continue sliding of the slips ff 
longitudinally on their cones 3 into engage 
ment with the casing. When fully engaged, the 
extended retainer portions can be received with 
in annular pockets 50 provided in the body ad 
jacent the Smaller ends of the Cones. 
As assurance that the trip levers 30 will be 

moved in Wardly out of latching engagement with 
the retainer portions 34, a pin 5 is secured to l0 
the trip rod extending through Oppositely di 
rected slots 52, 53 in the trip levers. Down 
ward movement of the trip rod will Swing the 
levers inwardly toward each other by virtue of 
the camming effect of the rod pin 5 against the l6 
sides of the inclined slots 52, 53. However, it is 
to be noted that before the levers can be swung 
inWardly the parallel sides 49 on the detent 
head must first be removed from abutting asso 
ciation with the companion sides 48 on the lever 20 
ends. In the instant case, removal of the paral 
lel detent sides from Such association before the 
rod pin can force the levers towards one another 
is permitted by forming the slots 52, 53 of a 
greater width than the diameter of the pin 5, 25 
in effect producing a lost motion connection be 
tween the trip rod 37 and levers 30, allowing lon 
gitudinal movement of the rod to a sufficient ex 
tent to slide the parallel detent sides out of en 
gagement with the levers before the pin 51 for- 30 
cibly engages the sides of the lever slots, 
Downward movement of the rod can be initi 

ated in any Suitable manner. In this specifica 
tion several devices are hereinafter described, each of which is cooperable with a trip anvil 8 
or abutment 54 secured to the trip rod 37 and 
extending in opposite directions through guide 
slots 55 in the sleeve 38, the ends of the slots 
engaging with the anvil to determine limiting 
positions of the trip rod. With the anvil in up- 40 
permost position, the trip levers 30 are in latched 
position as regards their associated retainers 5 
and when in lowermost position against the ends 
of the slots, the trip levers are in retracted po 
sition, free from the openings 32 in the main 45 

5 

body and entirely confined within the trip sleeve 
38 to permit withdrawal of the entire trip de 
vice C from the main body O of the packer 
after the Slips have been set. 
The specific setting tool disclosed in Figures 50 

1 to 6, inclusive, is designed for operation in 
connection with a wire line 56 by means of 
which the entire bridge plug A, trip lever de 
vice C and setting tool D can be lowered to the 
desired point in the well casing B. The upper 55 
end of the trip sleeve 38 has a sinker bar 57 
piloted therewithin and Securely attached there 
to by means of welding material 58 or the like. 
The upper end of the sinker bar is threadedly 
Secured within a hollow socket 59 receiving the 60 
lower end of the wire line 56, the terminal por- . 
tion of this line being unstranded for reception 
within an enlarged bore 60 in the socket. Dis 
connection between the line and socket is pre 
vented by threading a locking screw 6 within 65 
the socket in Such a manner as to maintain the 
wire strands outwardly against the confines of 
the enlarged bore. 
An inertia trip body 62 of ample weight is 

slidable upon the rope Socket and sinker bar, 70 
being held initially from engagement with the 
trip anvil 54 by a plurality of latches 63 pivot 
ally mounted within guide slots 64 in the trip 
body upon pins 65 and having inwardly extend 
ing fingers 66 engaging the upper end of the is 
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22253 3 
rope socket 59 under the influence of latch leaf pleted by lowering or pumping a bridging ball 
springs 6 secured to the body and engaging the 
free ends of the latches, 
Whenever it is desired to run a well packer, 

such as a bridge plug, within a casing to be set 
therein, the bridge plug A is initially arranged 
with its springs 18 held as by the cap screws 68 
received within threaded holes 686, and engag 
ing the main body í0, and its slips í l in retracted 
position, with the free ends of the rubber pack 
ings 22 confined inwardly by the lips 2 extend 
ing from the spring retainers. The trip mecha 
nism C is positioned within the packer with the 
paw ends 3 of its latch evers extending through 
the body openings 32 and engaging the ends of 
the extended retainer portions 34 to hold the 
slip springs under compression. When set in 
this position, the detent portion 4 of the trip 
rod is fully engaged with the lower, ends of the 
levers 30 and the anvil 54 is in its uppermost 
position within the longitudinal slots 55 in the 
trip sleeve 38. The cap screws can then be 
removed. 
The Wire line 56 is confined within its socket 

59 by the lock 6 and is coupled to the trip sleeve 
38 through the agency of the sinker bar 57 and 
threaded and welded interconnections previously 
described. Thereafter, the tripping weight 62 
is positioned around the wire line, the rope socket 
and sinker bar, with its latches 63 engaging the 
upper end of the socket 59 and holding it in 
raised and ineffective position. 

After the entire mechanism has been posi 
tioned at the proper level in the casing B, a go 
devil 69 is lowered on the wire line (see Figures 
2, 2a), travelling downwardly by gravity until it 
reaches a position within the weight body 52 
where its lower end engages the inclined faces 
on the latches 66 and moves then on their pivots 
out of engagement with the upper end of the 
rope socket. Upon becoming disengaged, the 
weight will fall upon the trip anvil 54 and move 
it with its associated trip rod 3 downwardly to 
retract the latch levers from the packing retain 
ers, as aforementioned, permitting the springs 
8 to expand and set the slips and packings 

against the casing. In moving through the 
weight 62, any fluid displaced by the go-devil 
can exit through the ports 70 in the hollow weight 
So as to present no impedance to movement of 
the go-devil to complete latch disengaging po 
sition. 

It is to be noted that tripping of the levers 
and Setting of the slips also effects a disconnec 
tion between the packer A and the tripping 
mechanism, permitting withdrawal of the trip 
ping device C and setting tool D from the casing 
B. It is preferred, however, to employ a shear 
Screw 7 at the upper part of the spring retainer 
engaging the top of a release ring 72 welded or 
otherwise secured to the trip sleeve 38. These 
parts prevent complete disconnection between 
the sleeve 38 and the bridge plug A upon dis 
connection of the trip levers, serving as a safety 
factor in the event that the latter parts are re 
leased and the slips do not set properly. Should 
this condition occur the well packer can still be 
withdrawn from the casing, due to the associa 
tion between the sleeve ring 72 and screw 7. 
In the event that the slips and packings are set 
properly upon release of the levers, the taking 
of an upward strain on the cable 56 will shear 
the screw and permit withdrawal of the trip 
mechanism and setting tool from the well. 
Thereafter, the bridge structure can be com 

73 down the casing to seating and sealing aSSo 
ciation with the top of the main body (see Fig 
ture 3). 
The security with which the bridge plug is 

held and sealed within the casing is increased 
by the action of fiuid under pressure upon the 
oppositely disposed cup-shaped packings 22, 
tending to force then toward one another and 
correspondingly urge the slips further along 
their expander cone faces into firmer gripping 
engagement with the casing. 

In the embodiment. of the invention illustrated 
in Figures 7 and 8, the tripping mecharaisin C 
and bridge plug A are controlled by a go-devil 
tdevice acting directly on the trip plunger 3. 
In place of lowering the mechanism to a desired 
point in the casing at the end of a wire line, a 
string of tubing 74, or the like, is used, being 
coupled to a sub .5 whose lower end is threaded 
to the upper portion of the trip sleeve 38 with 
the trip plunger extending through the sub into 
communication with the interior of the tubing. 
A go-devil 76 of suitable construction is lowered 
through the tubing until it engages the plunger 
37 and moves it downwardly to a position limited 
by contact between the trip anvil 54 and the 
lower ends of its guide slots 55, releasing the 
tripping mechanism C and permitting the helical 
springs 8, 8 to set the slips and packing sleeves, 
as previously described. Thereafter, the tripping 
mechanism C can be removed with the tubing 74, 
leaving the bridge plug in place. To prevent the 
pulling of a “wet job,' bleeder ports 77 are pro 
vided through the Sub for fluid to drain from 
the interior of the tubing upon its elevation. 
In Figures 9, 10 and 11, a hydraulically op 

erated setting device is employed in connection 
with the bridge plug and its associated latching 
mechanism. The assembled arrangement of 
parts is run in on a string of tubing 78 connected 
to the upper end of a sub 79 which, in turn, is 
threaded onto the trip sleeve with the trip rod 
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or plunger 37 extending within a chamber formed 
in the sub. The trip rod 37 is novable down 
wardly upon being engaged by a plunger 80 
slidable within the sub, but initially restrained 
against movement by a shear screw 8 securing 
it to the sub. However, upon lowering of a trip 
ping ball 82 into engagement with a ball seat 83 
in the plunger, pressure will be built up upon 
the ball and plunger to a sufficient degree to 
shear the screw 8 and move the plunger down 
Wardly against the trip rod to effect releasing 
of the latches 30, 30 and the setting of the bridge 
plug A in the same manner as described in con 
nection with Figures 1 to 6 inclusive. When 
moved to its lowermost position, the upper end 
of the slidable plunger 80 will be positioned below 
annular spaces 84 communicating with bleeder 
ports 85 opening through the sub. This will per 
mit fluid to pass from the tubing as it is raised 
in the casing On coming out of the hole. 
As assurance that the plunger 80 will not move 

upwardly to close the annular spaces 84, a latch 
86 is provided in the sub, being urged into opera 
tive position over the top of the plunger by a 
spring 87 within the body. As soon as the plung 
er is lowered below the guiding portion T9a of 
the sub, the spring 87 will position the latch 
over its upper end to prevent its return nove 
ment. 
A modified form of well packer is shown in 

and cup-shaped packing 22 is employed for set 
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4 
ting the packer within the casing. The COne ex 
pander 3 for causing radial movement Of the 
upper set of slips terminates adjacent its larger 
end and threadedly receives a guide 88 closing its 
terminal portion. 
The construction and mode of operation of the 

trip mechanism is essentially the same as de 
Scribed in connection with the other forms of 
invention. However, a change has been made 
in the tripping levers 89, 89, by fulcruming them 
on a pivot pin 35 fastened to the trip sleeve 38, 
from which they extend downwardly with their 
latches or pawls 90 insertable through openings 
32 in the main body of the packer into engage 
ment with the ends of the rubber retainers 5. 
Thus, it is apparent that whereas the end por 
tions 33 of the pawls engage with the retainers 
in the Figures 1 and 2 construction, in the pres 
ent instance, the retainers 5 engage with an 
outer inclined side surface 9 on each latch in 
clined inwardly and upwardly from its end. 
The well packer A is set in position through 

downward movement of the trip rod 3 and the 
tripping mechanism C released therefrom in the 
Sane manner as described in connection with the 
other embodiments. 
Setting tool and tripping mechanism removed, 
the packer can be utilized for various purposes 
Such as a bridge builder in the shooting of wells. 
A bridge can be formed above the packer by 
placing thereupon a sufficient quantity of sand or 
the like, which will serve as a cushioning device 
for concentrating the explosive force at the in 
tended region. 
The packer shown in Figure 12 is expanded 

into engagement with the casing by fluid pressure 
directed downwardly. In the form illustrated in 
Figure 13, the slips are still set upon their 
downward movement under the influence of the 
compressed Spring 8, but the spring retainer 
9 and rubber 5 are interchanged, with the lat 

ter holding the base portion 2 of the packing 
cup 22 in comparatively fixed relation with re 
Spect to the main body of the packer, and the 
former abutting the slips and having an an 
nular lip 92 initially retaining the free end of the 
packing. 

Release of the tripping levers will produce 
spring movement of the spring retainer 19 down 
Wardly to Set the slips and at the same time Will 
cause the axial cam 26 integral with this retainer 
to contact the inturned flange 25 at the lower end 
of the packing sleeve and force it into engage 
ment With the Walls of the casing. The sealing 
effectiveness of this sleeve against the casing 
will be increased upon application of pressure 
originating below the packer. The manner of 
setting this packer and releasing the tripping 
mechanism is the same as described in connec 
tion with the other embodiments, and particu larly with Figure 12. 
By means of the various arrangements de scribed, the bridge plug can be set at any de 

sired point within the casing accurately and se 
, curely. Accurate setting is assured since the 
mode of setting the slips and cup packings is not 
dependent upon any movement of the main body. 
of the packer, as in prior art constructions. The 
main packer body is lowered to the proper depth 
within the casing and remains at that point while 
the slips and packing sleeves are engaged with 
the casing under the influence of the springs and 
by pressure acting against the packing cups. 
Movement of the main body is not required. It 

After being set, and the 

2,225,143 
merely serves as a support and guide for the 
remaining elements of the packer structure. 
We claim: 
1. An apparatus of the character described com 

prising a packer body adapted to be connected 
to a running-in string and lowered into a Well 
casing, sets of retracted means carried by Said 

5 

body for engagement with such casing, and 
means for substantially simultaneously moving 
said sets with respect to each other longitudinal 
ly of said body and transversely into engagement 
With said Casing. 

2. An apparatus of the character described 
comprising a packer body adapted to be lowered. 
in a well casing, sets of retracted means car 
ried by said body for engagement with Such caS 
ing, and means for substantially simultaneously 
moving said sets toward each other longitudinal 
ly of said body and transversely into engagement 

5 with said casing. 
3. An apparatus of the character described 

comprising a packer body, adapted to be lowered 
in a well casing on the lower end of a wire line, 
retracted means carried by said body for engage 
ment with such casing, normally restrained Spring 
means adapted to move said retracted means lon 
gitudinally df said body into engagement with 
said casing, and means movable longitudinally of 
said wire line for releasing said spring means to 
allow its movement of said retracted means. 

4. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well casing on the lower end of a wire line, 
retracted means carried by said body for engage 
ment with such casing, means constantly tending 
to move said retracted means longitudinally of 
said body into engagement with said casing, re 
leasable means preventing such movement, and 
means movable longitudinally of said Wire line 
for releasing said releasable means. 

5. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well casing on the lower end of a wire line, 
retracted means carried by said body for en 
gagement with such casing, means constantly 
tending to move said retracted means into en 
gagement with said casing, means preventing 
Such movement, and means contained within Said 
body while being lowered in Said casing and mov 
able with respect thereto to release said prevent 
ing means and permit said retracted means to 
engage Said casing. 

6. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well casing on the lower end of a Wire line, 
slips carried by said body for engagement with 
Such casing, means continuously tending to urge 
said slips toward engagement with Said casing, 
latch means holding said means in ineffective po 
sition, and means movable longitudinally of Said 
Wire line with respect to said latch means for re 
leasing the same to permit said first-mentioned 
means to engage said slips with Said casing. 

7. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well casing on the lower end of a wire line, 
slips carried by said body for engagement With 
such casing, spring means urging said slips to 
ward engagement with said casing, means for 
holding said spring means under compression and 
in ineffective position, and means movable lon 
gitudinally of said wire line for releasing Said 
holding means to permit said spring means to 
expand and move said slips toward casing engag 
ing position. 
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8. An apparatus of the character described 

comprising a packer body adapted to be lowered 
in a well casiang, Upper and lower slips carried by 
said body for engagemegt. With said c8 sing, and 
means for substantially simultaneously noving 
said slips longittadinally of saidi body afici tras 
versely into e agagement Wit saidi casing. 

9. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a Well casing on the loWer end of a Wire ine, 
uppes' aid lower slips carried by said body for 
engagement with Said casing, normally restrained 
spring means for moving said slips toward each 
Other into engagement With Saidi casing, and 
meals movable longitudinally of said Wire line 
for releasing said Spring means to allow its move 
ment of Said siips, 

10. An apparatus of the character described 
comprising a packes' body adapted to be lowered 
in a weli casing, upper and lower cones fixed to 
said body, upper and lower sips carried by said 
body and engageable respectively with said upper 
and lower cones, and spring means for moving 
said slips along said cones into engageinent. With: 
said casing. 
1. An apparatus of the character described 

comprising a packer body adapted to be lowered 
in a Weil casing, upper and lower cones secured to 
said body, upper and lower slips carried by said 
body andi engageable respectively With saidi ülipper 
andi loWe?tº cones, Spring means for moving saidi 
upper ad, lover siis along said cones into en 
gagement with said casing, neans for holding 
said spring in e2 is usder coin pression and in in 
effective position, and means for releasing Said 
holding means to permit said spring means to 
expand arid move said upper and lower slips to 
Wardi caSirag ea)gaging position. 

12. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a Wei casing, slips carried by Said body for 
engagement. With Slick Casing, packing aeans cars 
ried by said body for Sealizig engagenient With 
suchi, casing, spring means for actuatirag said slips 
and packing neairs into engagement, with said 
casizig, nears for holding said spring means under 
compression and is ineffective position, and 
means for releasing said holding nears to permit 

60 
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Saidi Spring inear as to expand and move said skips 
and packing means to Ward casing engaging posi 
tion. 

13. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a Well casing, slips and packing means carried 
by said body for engagement with such casing, 
means for expanding Said packing means into 
engagement with said casing, means constantly 
tending to move said slips longitudinally of said 
body into engagement With said casing and said 
packing means along its expanding means into 
engagement With Said casing, releasable means 
preventing such movement, and means for releas 
ing said releasable means to permit said slip mov 
ing means to move Said slips toward Casing en 
gaging position and said packing means along its 
eXp2nding means. 

4. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well casing, slips and packing means carried 
by said body for engagement with such casing, 
means constantly tending to move said slips and 
packing means longitudinaily of said body into 
engagement With said Casing, and a2 expander 
carried by said body for positively moving said 

? 
packing means radially into engagement with said 
casing tipon such longitudiia novemerati. 

15. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well casing, a cone secured to said body, slips 
engageable with said cone, packing eans sur 
rounding Said body a di engageable With saidi 
slips, a conical spring retainer contactable with 
said packing means and secured to said body, and 
a spring between said retainer and packing means 
tending to move said packing Imeans longitudi 
nally of Said retainer into sealing contact. With 
said casing and said slips along said cone it 
engagement with said casing. 

16. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well casing, a packing carried by said body, 
a conical expander engageable with said packing, 
and means for relatively separating said expander 
and packing to move the latter into sealing ena 
gagement with saidi casing, 

17. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well casing, a cup-shaped packing carried 
by said body, a conical expander engageable with 
the free end of said packing, and means for rela 
tively separating said expander and packing to 
move the free end of the latter into sealing en 
gagement with said casing. 

18. An apparatus of the character described 
comprising a body adapted to be lowered in a, Wei 
casing, a packing carried by said body, and a coni 
cal expander positioned within said packing while 
in retracted position, Said packing being forced 
outwardly to casing engaging position. Upon rela 
tive separating movement between said cone and 
packing. 

19. An apparatus of the character described 
comprising a body adapted to be lowered in a well. 
casing, a packing carried by said body and having 
one end free to be expanded laterally, a generally 
frusto-conical expander positioned within said 
packing with its outer surface converging toward 
said free end, the free end of said packing being 
forced laterally to Casing engaging position upon 
relative separetirig movement between said core 
and packing. 

20. An apparatus of the character described 
comprising a body adapted to belowered in a Wei 
casing, a packing surrounding said body and hav 
ing one end free for lateral expansion, a generally 
frusto-conical expander positioned within said 
packing with its outer surface converging toward 
said free end, an inturned filange at said free end 
adapted to slide along said frusto-conical surface 
upon relative separating movement between said 
cone and packing to force said packing toward 
sealing engagement With said casing. 

21. An apparatus of the character described 
comprising a body adapted to be lowered in a well 
casing, a packing surrounding said body and hav 
ing one end free for lateral expansion, a generally 
frusto-conical expander fixed to said body and 
positioned within said packing with its outer sur 
face converging toward said free end, and means 
for moving Said packing on said body to separate 
said cone and packing and force said free end to 
casing engaging position. 

22. An apparatus of the character described 
comprising a body adapted to be lowered in a well 
casing, a packing surrounding said body and hav 
ing one end fixed thereto and its other end free 
for lateral expansion, a generally frusto-conical 
expander Slidable on said body and positioned 
Within said packing with its outer surface con 
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verging toward the free end of the packing, and 
means for moving said cone on said body to effect 
separation between it and said packing to force 
the free end to casing engaging position. 

23. An apparatus of the character described 
including a packer body adapted to be lowered in 
a Well casing, slips and packing means carried 
by said body, means for moving said slips and 
packing means into engagement with such casing 
comprising a frusto-conical expander positioned 
Within Said packing means with its Outer surface 
converging toward the free end of the packing 
63S 
24. An apparatus of the character described 

including a packer body adapted to be lowered in 
a well casing, slips and packing means carried by 
said body, a frusto-conical expander for moving 
said slips into engagement with said casing, a sec 
ond frusto-conical expander for moving said 
packing means into engagement with said casing, 
the angles of inclination of the Outer Surfaces of 
said frusto-conical expanders being substantially 
equal, whereby said slips and packing means will 
contact the casing at substantially the same time. 

25. An apparatus of the character described 
including a packer body adapted to be lowered in 
a well casing, slips and packing means carried by 
said body, respective frusto-conical expanders en 
gageable with said slips and packing means, and 
common means for relatively moving said slips 
and packing means longitudinally of their respec 
tive expanders into engagement with said Casing. 

26. An apparatus of the character described 
including a packer body adapted to be lowered in 
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a well casing, cones fixed to said body, slips en 
gageable with one of said cones and a packing 
confining and engageable with the other cone, the 
outer surface of said other cone converging in the 
direction of the free end of said packing, and 
common means for simultaneously moving said 
slips and packing lengthwise of their respective 
cones into contact with said Casing. 
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27. An apparatus as defined in claim 26, the 
angles of inclination of the outer surfaces of said 
cones being Substantially equal. 

28. An apparatus of the character described 
including a packer body adapted to be lowered in 
a well casing on the lower end of a wire line, 
means carried by said body for engagement with 
such casing, means tending to shift said means 
into engagement with said casing, means for re 
straining said shifting means, instrumentalities 
slidable within said body for releasing said re 
straining means, and means movable with respect 
to said wire line for initiating releasing move 
ment of said instrumentalities. 
29. An apparatus of the character described 

including a packer body adapted to be lowered in 
a well casing on the lower end of a wire line, 
means carried by said body for engagement with 
such casing, means tending to shift said means 
into engagement with said casing, latch means 
for restraining said shifting means, a device slid 
able within said body for positively retracting said 
latch means and means movable with respect to 
said wire line for initiating retracting movement 
of Said device. 

30. An apparatus of the character described 
including a packer body adapted to be lowered in 

70 a Well Casing on the lower end of a wire line, 
means carried by said body for engagement with 
Such casing, latch means for preventing engage 
ment of said means with said casing, a sleeve 
mounting said latch means, a device slidable in 
Said sleeve for moving said latch means to ini 

2,225,143 
effective position, and means movable with re 
spect to said wire line for initiating sliding of said 
device in said sleeve. 

31. An apparatus of the character described 
including a packer body adapted to be lowered in 
a well casing, means carried by said body for en 
gagement with such casing, latch means for pre 
venting engagement of said means with said cas 
ing, a sleeve mounting said latch means, a device 
slidable in said sleeve for moving said latch means 
to ineffective position, and a detent carried by 
said device for holding said latch in effective po 
sition. 

32. An apparatus of the character described, 
a packer body adapted to be lowered in a well 
casing, means carried by said body for engage 
ment with such casing, means including latch in 
strumentalities for preventing engagement of said 
means with said casing, a sleeve mounting said 
latch instrumentalities, a rod slidable in said 
sleeve, a pin and slot connection between said rod 
and latch instrumentalities for moving the latter 
to ineffective position, and a detent carried by 
said rod for holding said latch instrumentalities 
in effective position. 

33. In an apparatus of the character described, 
a packer body adapted to be lowered in a well 
casing, means carried by said body for engage 
ment with such casing, means tending to shift 
said means into engagement with said casing, 
latch means for restraining said shifting means, 
said shifting means tending to move said latch 
means to ineffective position, and detent means 
for holding said latch means in effective position. 

34. In an apparatus of the character described, 
a packer body adapted to be lowered in a well 
casing, means carried by said body for engage 
ment with Such casing, spring means tending to 
shift said means into engagement with said cas 
ing, a latch adapted to be moved to ineffective 
position by said spring means, and a detent for 
holding said latch in effective position whereby 
to secure said spring means in energized condi 
tion. 

35. In an apparatus of the character described, 
a packer body adapted to be lowered in a well 
casing, upper and lower slips carried by said body 
for engagement with such casing, spring means 
tending to shift said upper slips into engagement 
with said casing, spring means tending to shift 
said lower slips into engagement with said casing, 
a latch adapted to be moved to ineffective posi 
tion by both of said spring means, and a detent 
for holding said latch in effective position with 
respect to said spring means to maintain them in 

* energized condition. 
36. In an apparatus of the character described, 
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a packer body adapted to be lowered in a Well 
casing, upper and lower slips carried by said body 
for engagement with such casing, a pair of spring 
operated means tending respectively to shift said 
upper slips and lower slips into engagement with 
said Casing, a pair of crossing latches each en 
gageable with diagonally opposite portions of said 
pair of spring operated means and adapted to be 
moved thereby to ineffective position, and a de 
tent for holding said latches in effective position 
with respect to said spring operated means to 
prevent their setting the slips. 

37. In an apparatus of the character described, 
a packer body adapted to be lowered in a well 
casing, upper and lower slips carried by said body. 
for engagement with such casing, a pair of spring 
operated means tending respectively to shift said 
upper slips and lower slips into engagement with 

65 

0 



0 

20 

25 

30 

35 

2,225,148 
said casing, a pair of crossing latches each en 
gageable with diagonally opposite portions of 
said pair of spring operated means, a detent for 
holding said latches in effective position with re 
Spect to said spring operated means to prevent 
their setting the slips, and means for moving said 
latches to ineffective position to permit said 
Spring operated means to set the slips. 

38. In an apparatus of the character described, 
a packer body adapted to be lowered in a well 
casing, upper and lower slips carried by said body 
for engagement with such casing, a pair of spring 
operated means tending respectively to shift said 
upper slips and lower slips into engagement with 
said casing, a sleeve within said body, a pair of 
crossing latches pivotally carried by Said sleeve, 
each latch being engageable with diagonally op 
posite portions of Said pair of spring operated 
means, a rod slidable in said sleeve, a detent on 
said rod for holding said latches in effective po 
sition with respect to said Spring operated means 
to prevent their setting the slips, and a pin and 
slot connection between said rod and each latch 
for moving the latter to ineffective position per 
mitting said spring operated means to set the 
Slips. 

39. A Well packer including a packer body 
adapted to be lowered in a Well on the lower end 
of a Wire line, retracted means carried by said 
body for engagement with a casing, means con 
tinuously tending to move said retracted means 
into engagement with Said casing, means re 
straining such movement, and inertia, means 
movable with respect to said wire line for ren 
dering said restraining means ineffective. 

40. A well packer including a packer body 
adapted to be lowered in a Well on the lower end 
of a wire line, retracted means carried by said 
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body for engagement with a casing, means for 
moving said retracted means into engagement 
with said casing, means within said body re 
straining such movement, and inertia means 
movable with respect to said wire line for ren 
dering said restraining means ineffective. 

41. A well packer including a packer body, re 
tracted means carried by said body for engage 
ment with a casing, means for moving said re 
tracted means into engagement with said casing, 
means embodying a rod slidable within said body 
restraining such movement, and a weight coop 
erable with said rod for rendering said restrain 
ing means ineffective. 

42. A tool for setting a well packer including 
a Weight, means for retaining said Weight in in 
effective position, and means movable within said 
weight for releasing said retaining means to per 
mit coaction of said Weight With said ‘Well packer. 

43. A tool for Setting a well packer adapted to 
be lowered in a casing on a run-in line, includ 
ing a weight surrounding said line, means for 
coupling said weight to said line, and means 
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movable within said weight for releasing said 
coupling means. 

44. A tool for setting a well packer adapted 
to be lowered in a casing on a run-in line, in 
cluding a weight surrounding said line, a latch 
coupling said weight to said line, and a go-devil 
on said line movable within said weight to re 
lease said latch. . 

45. A tool for setting a well packer adapted to 
be lowered in a casing on a run-in line, includ 
ing a weight surrounding said line, a latch piv 
oted to said, weight and having an inwardly di 
rected portion for coupling it to said line, and a 

7 
go-devil on said line movable within said weight 
to engage said portion and release said atch. 

46. A mechanism for setting a well packer 
adapted to be lowered in a casing on a run-in 
string of tubing or the like, including an enclos 
ure adapted to be coupled to said tubing, a trip 
ping device for controlling the setting of said 
packer, and a slidable member within said en 
closure for operating said tripping device. 

47. A mechanism for setting a well packer 
adapted to be lowered in a casing on a run-in 
string of tubing or the like, including an enclos 
ure adapted to be coupled to said tubing, a trip 
ping device for controlling the setting of said 
packer coupled to said enclosure, and means re 
sponsive to fluid pressure within said tubing for 
operating said tripping device. 

48. A mechanism for setting a well packer 
adapted to be lowered in a casing on a run-in 
string of tubing or the like, including a tripping 
device for controlling the setting of said packer, 
an enclosure coupled to said device, and tubing, a 
member slidable in said enclosure in response to 
fluid pressure within said tubing for operating 
said tripping device, and means in said enclosure 
permitting bleeding of fluid from said tubing and 
enclosure upon movement of said member to full 
operating position. 

49. A mechanism for setting a well packer 
adapted to be lowered in a casing on a run-in 
string of tubing or the like, including a tripping 
device for controlling the setting of said packer, 
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an enclosure coupled to said device and tubing, a 
plunger slidable in said enclosure, frangible 
means connecting said plunger and enclosure to 
prevent sliding movement of the former, a trip 
ping ball adapted to seat on said plunger to 
allow fluid under pressure in said tubing to rup 
ture said frangible means and move said plunger 
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against said tripping device to set the packer, 
said enclosure being provided with a fluid pas 
sage permitting exit of fluid from said tubing 
upon movement of said plunger against said trip 
ping device, and a detent for holding the plunger 
in operative position with respect to said device. 

50. An apparatus of the character described 
comprising a packer body adapted to be con 
nected to a running-in string and lowered into a 
well casing, sets of retracted means carried by 
said body for engagement with such casing, and 
separate means for independently and simulta 
neously moving each of said sets with respect to, 
each other longitudinally of said body and trans 
versely into engagement with said casing. 

51. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well casing, sets of retracted means carried 
by said body for engagement with such casing, 
and separate means for independently and si 
multaneously moving each of said Sets toward. 
each other longitudinally of said body and trans 
versely into engagement with said Casing. 

52. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well casing, upper and lower slips carried 
by said body for engagement with said casing, 
and separate means for independently and si 
multaneously moving said upper and lower slips 
longitudinally of said body and transversely into 
engagement with said casing. 

53. An apparatus of the character described 
comprising a packer body adapted to be con 
nected to a running-in string and lowered in a 
well casing, sets of retracted means carried by 
said body for engagement with such casing, and 
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means for substantially simultaneously moving 
at least two of said sets longitudinally with re 
spect to each other into engagement with said 
casing. - . 

54. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well casing, sets of retracted means carried 
by said body for engagement with such casing, 
and means for substantially simultaneously mov 
ing at least two of said sets toward each other 
and transversely into engagement with said cas 
ing. 

55. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well Casing, upper and lower slips carried 
by said body for engagement with said casing, 
and means for substantially simultaneously mov 
ing both said upper and lower slips longitudinal 
ly with respect to each other into engagement 
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With said casing. 
56. An apparatus of the character described 

comprising a packer body adapted to be lowered 
in a well casing, upper and lower slips carried by 
said body for engagement with such casing, sep 
arate packing means carried by said body above 
and below said upper and lower slips respectively, 
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and means for urging said slips and packing 
means toward engagement with said casing. 

57. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well casing, upper and lower slips carried 
by said body for engagement with such casing, 
separate packing means carried by said body 
above and below Said upper and lower slips re 
spectively, and Spring means for substantially 
simultaneously urging Said slips and packing 
means toward engagement with said casing. 

58. An apparatus of the character described 
comprising a packer body adapted to be lowered 
in a well casing, upper and lower slips carried by 
said body for engagement with such casing, 
separate packing means carried by said body 
above and below said upper and lower slips 
respectively, and Spring means for substan 
tially simultaneously urging said slips toward en 
gagement with said casing, said spring means 
also being adapted to relatively move said upper 
and lower packing means toward each other and 
into engagement with said Casing. 
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