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Baker Oil Tools, Inc., Los Angeles, Calif., a cor 
poration of California, 
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1. 
This invention relates to packing Structures 

including flexible and pliable materials, and 
particularly to such structures Whose Supporting 
or cooperable members have material clearance 
with the wall of a confining encloSure, Such as 
a Well ca.Sing. 
As pointed out in my United States Patent 

2,368,928, the substantial clearance that must 
be allowed between the supporting or retaining 
member for a pliable packing and the Wall of 
a well casing provides an open annulus through 
which the packing material can flow upon being 
Subjected to high pressures or tempei'atures 
within the casing. The patent referred to pro 
vides expansible and retractable means for pre 
venting such flow in packer structures of the 
retrievable type; that is, in packers which are 
run into the Well Casing for performance of an 
operation therein, and are then bodily renoved 
from the Well casing. The device for preventing 
cold flowing of the packer materials includes an 
expansible and contractile ring composed of a 
plurality of segments. 
An object of the present invention is to provide 

an improved packing Structure for preventing 
flow of packing material from itS intended Seal 
ing region against a confining encloSure. 
A further object of the invention is to provide 

a packing structure embodying an expansible 
and contractile fow preventing device capable of 
easy and rapid assembly and disassembly on 
the packer. 
Yet another object of the invention is to pro 

vide a flow preventer for a packing, which per 
mits the employment of a relatively simple and 
inexpensive packing. 

This invention has other objectS which Will 
become apparent from a consideration of the 
embodiment shown in the drawings accompany 
ing and forming part of the present Specifican 
tion. This embodiment Will now be described 
in detail to illustrate the general principles of 
the invention, 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 defined by the claims appended hereto. 

Referring to the drawings: 
Figure 1 is a combined Sectional aid eleva 

tional view of part of a well packer, with its 
packing structure shown in retracted position; 

Figure 2 is a view like Figure 1, with the pack 
ing Structure in expanded position; 

Figure 3 is a cross-section taken generally 
along the line 3-3 in Figure 1: 

Figure 4 is a side elevation, With part broken 
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2 
away, of the Segmental ring and ring expander; 

Figure 5 is a partial section taken along the 
line 5-5 in Figure 4; 

Figure 6 is an elevation of a group of over 
lapping Segments, as seen from the interior 
thereof; and 

Figure 7 is a perspective of one of the seg 
mentS composing the segmental ring. 
In the embodiment disclosed in the drawings, 

the invention forms part of a well packer which 
can be of the type illustrated in United States 
Patent 2,368,400. This particular packer in 
cludes a tubular body to which is threaded 
or otherwise Secured a packing actuator if en 
gaging the lower end of a packing sleeve 2 sur. 
rounding the body. The upper end of the pack 
ing Sleeve is engageable with the lower Surface 
3 of a flow preventing segmental ring a mount 

ed. On a ring abutment or expander S threaded 
On a Slip eXpander 6, which can be held sta 
tionary by any suitable means, such as casing 
engaging slips (not shown), disclosed in Patent 
2,368,400. 
Whenever the packing 2 is to be engaged with 

the Wall of a casing A, an upward strain is taken 
On the tubular body to to move its actuator 
longitudinally towards the expander 5, and thus 
Shorten the packing sleeve 2 and expand it 
radially outward against the wall of the con 
fining Casing A, to effect an annular seal between 
the latter and the packer body. 

It is to be noted that the expanded packing 
material must bridge the comparatively large 
annular Space between the exterior of the 
retracted Segmental ring 4 and the casing wall. 
This material night flow upwardly through this 
Space under the influence of high pressures and 
temperatures, with the possibility that a large 
portion or Substantially all of the packing ma 
terial would be dissipated and unavailable for 
effecting its Sealing function between the packer 
body and casing wall. However, such packing 
material is prevented by the bridging segmental 
ring 4, which is moved, as an incident of ex 
panding the packing, across the annular space 

. 
The Segmental ring is composed of adjacent 

upper and lower steel segments 8, 9 surround 
ing the abutment is, the lower segments 9 
being Staggered with respect to the upper seg 
Inents 8 SO as to lap over from one upper seg 
ment to the next adjacent upper segment, and 
extend across their adjacent ends. The lower 
Segments 9 are preferably made with their 
undersides 3 flat and substantially at right 
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angles to the axis of the packing 2, and ex 
tend inwardly substantially to the exterior of 
the tubular body when the Segmental ring 
is in retracted position. 
The upper segments 8 have upper tapered 

Surfaces. 2 inclined upwardly and Cutwardly 
engageable with a companion upper tapered Sui 
face 2 on the ring expander 5. The latter 
is also provided with a lower external failge 22 
forming a groove 23 with its upper tapered Stir 
face 2 in which inwardly directed portions & 
of the upper segments are received. The flange 
provides a shoulder 25 Substaitially at right 
angles to the tubular body axis on Which the 
inwardly extending portions 24 nay rest. 
The flange 22 is received within an inner 

groove 26 formed collectively in the upper and 
lower segments and is provided with a lower ta 
pered surface 27 substantially parallel to the up 
per inclined abutment surface 2. The upper 
and lower segments have companion Surfaces 23 
adapted to engage and ride upon the lower abut 
ment Surface 2. 
An external peripheral groove 29 is fored in 

the upper segments 8 for reception of a coil 
spring 3 tending to urge and maintain the Seg 
ments in retracted position. The looped ends 3 
of the spring are Secured together by a pin or 
Screw 32, which extends through a hole 33 in One 
of the upper segments, across the circumferen 
tial groove 29 and through the looped ends 3 and 
into a threaded hole 36 on the other side of the 
groove 29. This pin 32 prevents inadvertent re 
moval or loss of the coil Spring 3 fron itS as 
sembled position in the ring groove 29. 
In the operation of the device, the well packer 

is run in the Well casing A to the desired point 
at which the packing 2 is to be expanded against 
the casing. An upward strain is then taken on 
the tubular body to move the packing actuator 

toward the ring abutment is, which, through 
being attached to the slip expander 6, is pre 
vented from upward movement by engagement of 
the packer slips (not shown) with the Wall of the 
casing A. Movement of the lower packing a C 
tuator toward the ring abutment 5 foreshort 
ens the packing sleeve 2 and expands it out 
wardly against the casing wall. Upon applying 
Sufficient expansive force to the packing sleeve 
through the packing actuator and tubing body 
0, the packing exerts an upward thrust against 

the segmental ring 4, causing its segments f8, 
9 to ride upwardly on the Spaced upper and 
lower tapered surfaces 23, 2 of the ring expander 
5 and outwardly against the Wall of the casing 

A, bridging the annular Space it between the 
abutment and casing Wall and allowing no gap 
or gaps through which the packing material can 
flow. In expanding outwardly toward the cas 
ing, the Segments 8, 9 separate to a slight ar 
cuate extent (see Figure 2), but in view of the 
overlapping of the lower segment portions 9 
from one upper segment 8 to the next upper 
segment, no open spaces are provided through 
Which the packing material may flow, since the 
arcuate gap between adjacent lower SegmentS 9 
is closed by the upper segment 8 thereabove. 
When the packing 2 is to be retracted from 

the well casing A, the tubular body is lowered 
with respect to the ring abutment 5 to move 
the packing actuator aWay from the latter, al 
lowing the packing sleeve 2, through itS inherent 
elasticity, to aSSune itS Original elongate shape, 
and permitting the retractor Spring 3 to move 
the Segments 8, 9 along the inclined Surfaces 2, 
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4 
27 inwardly away from the wall of the casing to 
their initial retracted position. 
The angle of inclination 35 of the abutment 

expander surfaces 21, 27 and cooperable seg 
ment surfaces 2, 28 is so chosen With respect 
to the tension of the encircling coil spring 3 
and the distortion characteristics of the rubber 
or rubber-like packing 2, that the Segments 8, 
9 are expanded out Wardly against the Wall of 

the casing A, by the upward force transmitted 
through the packing sleeve, before the rubber OF 
similar packing material would tend to flow up 
wardly through the clearance space it between 
the exterior of the segmental ring 4, Wheil in 
retracted position, and the wall of the casing. 
The angle of inclination 35 of the abutment and 
segment surfaces should also be so chosen with 
respect to the tension of the encircling coil Spiring 
3 as to insure the retention of the Segments 8, 
9 in retracted position while the tool is being 
IoWered through the Well casing. Otherwise, if 
the angle of inclination to the vertical were too 
little and the coil spring too light, the force of 
the fluid passing the exterior of the packing 2 
and the ring segments 8, 9 might shift the lat 
ter upwardly along their cooperable expander ? 5 
and out against the casing A, causing potential 
hanging up or stopping of the Well packer in a 
casing coupling Space. 
The inclination angle 35 and the tension of 

the coil spring 30 must be chosen to prevent this 
undesirable result from occurring, and their pro 
portions must also be so Selected as to insure 
outward expansion of the segments 8, 9 against 
the casing A before the packing material night 
otherwise tend to flow through the annular Space 

between the exterior of the Segiments, When 
in retracted position, and the casing Wall. The 
angle 35, as a practical matter, could Vary be 
tween 45° and 75° to the packing axis. In the 
specific design shown in the drawings, the angle 
is about 60° to the packing axis, With a compara 
tively strong spring encircling the segments and 
with the packing sleeve made of synthetic rubber 
having a Shore hardness number of about 75 to 
80. 
The upper and lower inclined surfaces 2, 20 

and 2, 28 on the expander abutment 5 and seg 
mental ring 4 provide Stability and ease of op 
eration to the expanding mechanism in moving 
to and from retracted position. They also pro 
wide spaced surfaces for transmitting the com 
pressive load on the packing to the expanders 
f5, 6 and slips (not shown), and supply a much 
greater load transmitting contact surface area, 
than could be available with a single pair of co 
operating inclined Surfaces. In moving the Well 
packer from the casing in an upward direction, 
the segmental ring a tends to move down the 
incline and remain in a retracted position, a S 
sisted by the coil spring 30. However, the ex 
tent of downward movement is positively limited 
by engagement of the inwardly directed portions 
24 on the upper segment 8 With the shoulder 
25 on the external abutment flange 22. Thus, the 
segments are prevented from moving down 
Wardly during upward movement of the tool be 
yond a limited extent, and cannot exert a doWn 
Ward force on the packing sleeve 2, tending to 
expand it outwardly against the Wall of the 
casing. 

It is apparent that a comparatively simple flow 
preventing device has been provided which can 
be readily assembled as part of the packer or 
dismantled therefrom. The arrangement is Such 
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as to permit the use of a simple packing sleeve 
structure or shape, which, as shown in the dra W 
ings, has its ends at right angles to its axis. 
This particular shape is molded very readily and 

... can be assembled easily in the packer body and 
in cooperation with the segmental ring. 

Having thus described my invention, what I 
claim and desire to secure by Letters Patent is: 

1. A packing structure, including a non-metal 
lic packing, abutment means at one end of Said 
packing having a groove bound by a flange form 
ing part of said means and by a surface on said 

, abutment means inclined outwardly in a direc 
tion leading away from said packing, said flange 
having a surface parallel to said first-mentioned 
surface, and a Segmental ring engageable With 
said end of said packing and having an in Wardly 
directed portion within said groove and spaced 
inclined surfaces companion to and engageable 
with said surfaces on said abutment means and 
fiange. 

2. A packing structure, including a non-metal 
lic packing, abutment means at one end of Said 
packing having a groove bounded by a flange 
forming part of said means and by a Surface on 
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of a confining enclosure, abutment means at one 
ultimate end of Said packing having a plurality 
of longitudinally spaced annular surfaces each of 
which is inclined outwardly in a direction lead 
ing away from said packing, and a segmental 
ring engageable. With said ultimate, end of Said 
packing and having a plurality of longitudinally 
Spaced inclined Surfaces engageable with said 
Surfaces on said abutment means, said ring being 
a unit separate from said packing, said ring en 
compassing Said abutment means and movable 
laterally With respect thereto, no portion of said 
packing being disposed within said abutment 
eaS 
7. A packing structure, including a normally 

retracted non-metallic packing adapted for out 
Ward expansion into engagement with the wall 
of a confining encloSure, abutment means at an 
ultimate end of Said packing having a plurality 
of longitudinally Spaced parallel annular Sur 
faces inclined outwardly in a direction leading 
away from Said packing, a segmental ring en 
compassing said abutment means and movable 

said abutment means inclined outwardly in a 
direction leading away from said packing, said 
flange having a surface parallel to Said first 
mentioned surface, a segmental ring engageable 
with said end of Said packing and having an in 
wardly directed portion within said groove and 
spaced inclined surfaces companion to and en 
gageable with said surfaces on Said abutment 
means and flange, and means circumscribing said 
ring for urging said ring toward retracted posi 
tion on said abutment means. 

3. A packing structure, including a body, a non 
metallic packing on Said body, abutment means 
on said body at one end of said packing and hav 
ing a groove bounded by a flange forming part 
of said means and by a surface on Said abut 
ment means inclined outwardly in a direction 
leading away from said packing, said flange hav 
ing a surface parallel to said first-mentioned Sur 
face, and a segmental ring engageable with said 
end of Said packing and extending in Wardly to 
said body when in retracted position, said ring 
having an inwardly directed portion within said 
groove and spaced inclined Surfaces companion 
to and engageable with said Surfaces on Said abut 
ment means and flange, and Spring means cir 
cumscribing said ring for urging said ring to 
ward retracted position on Said abutment means. 

4. A packing structure as defined in claim 3, 
wherein said segmental ring comprises upper 
and lower abutting segment portions arranged in 
overlapping relation so that the lower segment 
portions extend across the ends of adjacent up 
per segment portions. 

5. A packing Structure, including a packing, 
abutment means at one ultimate end of said pack 
ing having a plurality of longitudinally Spaced 
inclined annular surfaces, and a segmental ring 
adjacent and engageable with Said ultimate end 
of said packing and having a plurality of longi 
tudinally spaced inclined surfaces engageable 
with said surfaces on said abutment means, Said 
ring encompassing Said abutment means and 
movable laterally with respect thereto, said ring 
being a unit separate from Said packing, no por 
tion of said packing being disposed within said 
abutment means. 

6. A packing structure, including a normally 
retracted non-metallic packing adapted for out 
ward expansion into engagement. With the Wall 
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laterally with respect thereto, said ring having a 
plurality of longitudinally spaced inclined paral 
lel Surfaces Companion to and engageable with 
Said Surfaces on Said abutment means, said Seg 
mental ring being Separate from Said packing and 
having a Surface engageable with said ultimate. 
end of said packing and disposed substantially 
at right angles to the axis of said packing struc 
ture, no portion of Said packing being disposed 
within said abutment means. 

8. A packing structure, including a body, a 
normally retracted non-metallic packing on said 
body, abutment means around said body at an 
ultimate end of Said packing and having a plu 
rality of longitudinally spaced annular surfaces 
inclined outwardly in a direction leading away 
from Said packing, an expansible segmental ring 
encompassing Said abutment means and movable 
laterally with respect thereto, said ring being en 
gageable with said ultimate end of said packing 
and having a plurality of longitudinally spaced 

5 inclined Surfaces companion to and engageable 
with said surfaces on said abutment means, said 
segmental ring extending inwardly to a location 
closely adjacent said body when in retracted po 
sition, no portion of Said packing being disposed 
within said abutment means. 

9. A packing structure, including a packing, 
abutment means at an ultimate end of said pack 
ing having an inclined annular surface, and a 
Segmental ring adjacent to and engageable with 
Said ultimate end of Said packing and having an 
inclined surface engageable with Said surface on 
said abutment means, said ring encompassing 
said abutment means and movable laterally with 
respect thereto, said ring being a separate unit 
free from attachment to said packing, no por 
tion of said packing being disposed within said 
abutment means. - 

10. A packing structure, including a body, a 
normally retracted non-metallic packing on Said 
body, abutment means around said body at an 
ultimate end of said packing and having an ann 
nular Surface inclined outwardly in a direction 
leading away from Said packing, an eXpansible 
Segmental ring encompassing said abutment 
means and movable laterally with respect there 
to, Said ring being engageable With Said ultimate 
end of Said packing and having an inclined Sur 
face companion to and engageable with said Sur 
face on Said abutment means, said Segmental 
ring extending inwardly to a location closely ad 
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jacent said body when in retracted position, no 
portion of said packing being disposed within 
said abutment means. 

11. A packing structure including a packing, 
abutment means adjacent said packing, a ring 
engageable with said packing and abutment 
means, said ring comprising a plurality of Sepa 
rable segments, laterally movable means encir 
cling said segments for retracting said Segments, 
and means passing through said laterally mova 
ble means for securing a portion of said later 
ally movable means to said ring. 

12. A packing structure, including a packing, 
abutment means at one end of Said packing, a 
ring at the end of said packing adjacent Said : 
abutment means, said ring comprising a plurality 
of separable segments, Spring means embracing 
said segments and having adjacent ends, and 
means passing through the ends of Said Spring 
means for securing the ends of Said Spring means 
to each other, said securing means also being at 
tached to Said ring. 

13. A packing structure, including a packing, 

) 

i) 

8 
abutment means adjacent said packing, a ring 
between said packing and abutment means and 
engageable therewith, Said ring comprising a plu 
rality of separable segments, a coil spring cir 
cumscribing said segments and having adjacent 
ends, and a pin passing through the ends of said 
Spring for Securing the ends of Said Spring to 
each other, said pin also being attached to one 
of Said segments. 

CHARLES M. KING. 
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