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24 Claims. 

This invention relates generally to packing 
heads, and is more particularly concerned with 
such heads as are used in carrying Out various 
well drilling operations by the rotary method and 
against fuid pressure within the well bore. 
The head includes novel packing-off arrange 

ments which may be used either singly Or in 
combination to aid in the carrying Out of many 
different operations. I will limit the description 
to only one or two of these operations, but it will 
be apparent to those skilled in the art, after 
reading the description of these chosen opera 
tions, how the head may be used to advantage in 
many other situations. Therefore, my choice of 
a description of a particular operation is in no 
Way to be considered indicative as a limitation 
on the uses to which the head may be put, 

Likewise, while I have shown two distinct pack 
ing assemblies in the head, and while these as 
semblies are used in combination during certain 
operations, each assembly has features of novel 
ty and advantage by itself, and in carrying Out 
certain operations, only one or the other of them 
need be used. Therefore, only such claims as 
Specifically mention those two assemblies are to 
be considered as limitative on the invention in 
this regard. - 

Generally, it may be considered as the object 
of my invention to provide a packing head of a 
nature to effect a proper packing around a well 
pipe passing through the head, With means for 
maintaining the pack-off as the well pipe is either 
rotated or moved longitudinally through the head 
for performing drilling operations or during the 
setting or removal of the pipe. The packing-off 
means is of such a nature that it will handle. 
pipe having portions of different Outside diam 
eters, for distance, flush joint drill pipe of con 
stant outside diameter having drill collars of 
larger outside diameter. This example is given 
by way of illustration, only, and is not to be con 
strued as indicating the adaptability of the head 
limited to work of such a particular nature. 
As a feature of major importance, I have pro 

vided in the head a novel type of packer for 
packing-off the drill stem during rotation and 
reciprocation thereof. In the usual type of drill 
ing packer, the packing rubber is compressed 
against the rotating drill pipe by applying pres 
sure from above. With sufficient pressure thus 
applied to prevent all leakage, the high pressure 
from the well quickly builds up beneath the 
packer and acts against the lower end thereof 
in a manner to compress it to a point where it 

(C. 286-16) 
is so tightly engaged with the drill stem that said 
stem quickly burns and wears the rubber away. 
In contradistinction to Such an arrangement, my 
drilling packer operates generally, as follows. 
The packer rubber is of downwardly pointing 
conical characteristics, against the inclined 
wedge faces of which there is applied a contrac 
tor adapted, by movement upwardly through the 
head and with relation to the packer, to con 
tract or constrict the packing rubber about the 
well pipe. 
This contracter is in the form of a piston hav 

ing a downwardly facing shoulder exposed to 
the fluid pressure in the head below the plug. By 
virtue of the pressure thus applied against the 
contracter, said contracter is moved upwardly in 
a manner to constrict the packing rubber about 
the pipe, adjustable means being provided for 

... limiting the upward stroke of the contracter so 
only a selected, amount of the fluid pressure 
directed thereagainst is effective to constrict the 
rubber. 

5 

O 

15 

20 

In other words, while the full force of the fluid 
pressure is available for constricting the pack 
ing rubber, I have provided means whereby only 
such a part of this force is effectively applied to 
the contracter as will give the packer the exact 
amount of radial constriction necessary to pro 
vide a proper seal about the well pipe and yet 
permit said pipe to be moved with relation to 
the packer without undue resistance. The con 
stricting movement of the contracter may be 
regulated easily and with a great degree of ac 
curacy. Furthermore the well pressure acts 
directly on a comparatively small area of rub 
ber. All these features contribute greatly to the 
provision of an accurately. Settable packing rub 
ber, and One which has a relatively great length 
of useful life under the most Severe Service con 
ditions. 

Below the drilling packer I have provided an 
inflatable packer which is constructed in a pe 
culiarly novel and effective manner. Its mount 
ing within the packing head is also novel and 
peculiarly effective for the purpose, but the char 
acteristics of this packer and its mounting are 
Such that they may be discussed to better ad 
vantage in the detailed description. 
As a further object of the invention, I have ar 

ranged the packer assemblies so that may be 
assembled with the head around the work and 
removed from such assembly with great ease and 
dispatch, this being an important feature inas 
much as the bore of the head must be cleared of 
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2 
or furnished with said assemblies during certain 
operations. 
There are many other features of advantage 

and points of novelty in my packing head but 
these may be brought out to decidedly better ad 
vantage as the detailed description of the head 
progresses. Reference will be had to the accom 
panying drawings, in which: 

Fig. 1 is a longitudinal, medial section through 
a packing head embodying my invention, showing 
the same fully assembled; 

Fig. 2 is a reduced section on line 2-2 of Fig. 1; 
Fig. 3 is a reduced sectián on line 3-3 of Fig. 1; 
Fig. 4 is a reduced section on line 4-4 of Fig. 1; 
Fig. 5 is a detached, top plan view of the setting 

ring; 
Fig. 6 is a reduced elevation of the packing head, 

parts being in broken away Section and showing 
the lower packer in engagement with a drill collar 
On the Work; 

Fig. 7 is an enlarged fragmentary section show 
ing a detail of the packer guard; . 

Fig. 8 is a view of Fig. 7 looking in the direction 
of arrow 8; 

Fig. 9 is an enlarged fragmentary section show 
ing a detail of the inlet connection to the inflata.- : 
ble packer; and 

Fig. 10 is a view of Fig. 9 looking in the direction 
of arrow 0. 

Referring particularly to Fig. 1, the numeral O 
indicates generally my improved packing head, 
while numeral indicates vertically extending 
work which passes through the bore 2 of head 
0 with annular clearance. In the drawings, work 
lf is in the nature of a rotary, tubular drill stem 
or pipe 3 having thereon a drill collar 4 of 
increased outside diameter. Now it will be un 
derstood that the head is adapted to take and 
Operate upon work having other external charac 
teristics, and the particular work shown is to be 
considered only as illustrative of one type capable 
of being handled to advantage with my packing 
head. To those skilled in the art, it will be im 
mediately apparent from a consideration of this 
single choice for descriptive purposes that many 
other types of Work may be handled to advantage. 
Likewise, I shall describe only one or two opera 
tions to be performed upon the chosen work by 
the packing head, but this is not intended as indi 

50 cation of the limitation of operability, as will be 
readily understood. 
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Head O includes a tubular housing generally 
indicated at 5 (the bore 2 may be considered as 
the bore of this housing) having in the upper part 
of its bore a drilling packing assembly generally 
indicated at f6, and therebeneath a second pack 
ing assembly generally indicated at 7, the packer 
member of the latter being of the inflatable type. 
During certain operations these assemblies are 
used in combination, and in other situations they 
are used singly or independently. Therefore, 
only such claims as specify the combination of the 
two packers are to be construed as limited to such 
an aspect of the invention. 
For purposes to be described, it is preferable 

that housing 5 be of two-part characteristics, 
the lower bowl or sleeve part 8 having internal 
thread 9 to take themating threads on the upper 
sleeve part or cylinder 20. Sleeve 20 is of lesser 
diameter than bowl i8, the sleeve end thus form 
ing an internal, annular, and downwardly facing 
shoulder 2 in the enlarged bore portion 22 of 
the bowl. ---- 

The lower end of bowl 8 has an attachment 
flange 23 for connection to casing length 24. Of 

2,088,140 3 
course, any other type connection can be utilized 
for providing a disconnectible joint between bowl 
and casing. Length 24 is at the upper end of 
the Well casing (not shown) and usually contains 
or is connected to a constrictible, packer and an 
underlying drilling valve. Since said packer and 
valve are no part of the present invention, they 
are not shown in the drawings, but are mentioned 
merely to indicate that the head is used to advan 
tage in connection with such a system and to 
account for the handling of a situation where 
neither assembly S nor 7 are in full effective 
position to care for the well pressure. 
Well pressure stands, of course, in bore 2, and 

it is the purpose of packer assemblies 6 and 7 
so to pack-off the space between the housing wall 
and the work that various operations on the work, 
Such as rotating it or moving it vertically may be 
carried on without escape of the fluid under pres 
sure between the housing wall and said work. 
Of course the packers are just as effective when 
the work is stationary, and therefore the utility 
of the head is not limited to situations where the 
work is moving either angularly or axially. The 
fluid pressure below the packers may be regulated 
through the use of customary “beans' or choke 
nipples arranged in the outlet from the casing 
bore, but such outlet and beans are not shown 
here since they are no part of the present in 
vention. 

I will first describe the packing head in fully 
assembled condition (Fig. 1) setting out the rela 
tion and application of the parts to the work, 
following with a discussion of the disassembling 
and reassembling procedures during certain il 
lustrative operative changes. 
The relatively reduced bore portion 25 of bowl 

8. opens upwardly and outwardly at 26 to bore 
portion 22, there being an upwardly facing an 
nular shoulder 27 at the lower end of bore por 
tion 22, which shoulder preferably is grooved at 
28. A gasket 29 is seated on shoulder 27, being 
deformed and compressed into grooves 28 by 
downward pressure exerted upon box 39 which 
makes up a part of packer assembly 7. Box 3G 
is made up of a ring or sleeve portion 3 which 
has sliding fit in bore 22 and whose inner periph 
eral face 33 may be considered as a circumfer 
ential seat for the packer 34 carried within the 
box. At the lower end of sleeve or ring portion 
3 is an internal, annular flange 35 upon which 
packer 34 rests. 

Packer 34 may be described generally as a tubu 
lar, ring-shaped bag preferably of rubber and 
adapted to be extended by internal fluid or gas 
pressure radially inwardly and outwardly into 

* Sealing engagement with work or f4 and seating 
face 33, respectively. Preferably, though not 
necessarily, the packing ring 34 is parted at 3, 
the hollow 36 being closed off at 38 at each side of 
the parting. However, when the ring or bag 34 is 
extended by the application of fluid under pres 
Sure, to hollow 36, the free ends of the rings are 
brought together sufficiently to provide a proper 
seal. By virtue of the ring-parting, the packer 
34 may be stripped from the work or applied to 
the work (when assembly f is lifted clear of the 
bowl, as Will be described) by transverse move 
ment of said packer with respect to the work, 
thus avoiding the necessity of sliding the packer 
longitudinally clear of the work, to obvious ad 
vantage. 
At a point preferably diametrically opposite 

parting 37, the outer wall of packer 34 is aper 
tured at 39 (Fig. 9) to take a ferrule 40 made up 

5 

O 

5 

20 

30 

40 

60 

75 



2,088,140 3 
of sleeve 4 and head flange 42. The packer wall 
is clamped between flange 42 and a nut 43 which 
is threaded on sleeve 4 at the exterior of the 
packer. Preferably nut 43 has an annular lip 

5 44 adapted to be pressed tightly into the packer 
wall. Nut 43 is also provided with a cylindric 
flange 45 which is taken within opening 46 pro 
vided through ring 3 ?, the fit of the flange in Said 
opening preventing relative rotation of the packer 

0 and box 30, though not preventing the packer 
from being removed from the box when the packer 
is deflated and the assembly 7 is clear of bowl 8. 
Opening 46 is in register with a bore 47 and 

counterbore 48 which extend through the wall of 
15 bowl 18, a key 49 permanently carried by bowl. 

8 projecting into keyway 50 in box 30 to pre 
serve this registration by preventing relative ro 
tation of the bowl and box. Keyway 50 opens to 
the under face of box 30, thus allowing Said box 

20 to be raised from and lowered to position in the 
bowl. The key also acts as a pilot or indicator 
to aid in the proper placement of the box when 
the latter is being lowered to position, the box 
being rotated until the key is taken in the keyway 
and then dropped to final position. 
A nipple 5, leading from any suitable Source 

of controlled fluid or gas pressure (not shown) is 
adapted to be projected through openings 47 and 
46 into disconnectible attachment with ferrule 40, 

30 the connection here being shown as mating 
threads 52. The inner end 53 of nipple 5 is of 

2 5 

reduced diameter to leave annular clearance 54 
between it and ferrule 40. The nipple bore is 
closed at 55, but ports 56 put said nipple bore and 

25 clearance space 54 into communication whereby 
fluid admitted to the nipple flows through ports 
56, space 54 and into the hollow 36 of packer bag 
34 to extend the same. Packing 57 is adapted to 
be compressed in counterbore 48 by gland 58 to 

40 pack off the nipple at its entrance to the bowl. 
Attached by screws 59 to the upper end of sleeve 

3 , is a cover 60 for box 30. Cover plate 60 is 
in the form of a ring and preferably has threaded 

i bores 6 opening to its upper face to accommodate 
45 “pick-up” bolts, (not shown) for use when oc 

casion arises for removing box 30 from the bowl. 
Cover 60 may be considered as an upper internal 
annular flange. A 

Packer 34 is preferably rounded off at 62 and 
50 63 to facilitate the entrance of work to the bore 

64 thereof. When packer 34 is in collapsed con 
dition the diameter of bore 64 is such as to pro 
vide annular clearance between said packer and 
drill stem 3 and to take drill collar 4. However, 

: 55 the range of packer 34 is such that it may not 
only be constricted about drill collar 4 but also 
about drill stem 3. 
The upper and inner rounded end 63 of packer 

34 is preferably internally reenforced by strips of 
60 fabric 65, or the like, such reenforcement being 

provided to prevent deformation of the packer 
and more particularly to prevent said upper end 
from being Squeezed upwardly between drill stem 
3 and the bore of cover ring 66. Though this is 

65 not essential in all cases, I Sometimes prefer to 
provide an annular, flexible guard, generally indi 
cated at 66, for the upper end of the packer. The 
details of this guard are illustrated in Figs. 7 
and 8. Guard 66 is made up of an annular series 

70 of what may be considered swinging arms 67, the 
swing characteristic being given by fashioning the 
arms of resilient material and anchoring their 
upper ends, only, with respect to the packer 34. 
Each arm 67 is made up of a plurality of spring 

75 leaves. 68, 69 and 70 which are bowed as clearly 

shown in Fig. 7, their upper ends being anchored 
to cover ring 60 by a retaining ring 7 and screw 
72. The free end of a given, lowerleaf 68 is rolled 
over as at 73 at opposite sides of slit 74. In the 
roll-over or hollow bead 73 at one side of slit 74 
is anchored a connecting pin 75 which extends 
into loose fit with the hollow bead 73 of the ad 
jacent bottom leaf 68. This pin connection be 
tween the free ends of the lower leaves continues 
around guard 66, thus keeping the leaves general 
ly lined up in proper assembled relationship but 
allowing the guard, as a whole, to expand or con 
tract radially, 
Each lower leaf 68 extends over rounded end 

63 as clearly shown in Fig. 1, the beads 73 being 
seated on a complementary annular shoulder 76. 
With the packer in the condition of Fig. 1, inter 
mediate leaf 69 of any given arm 67 is preferably 

0. 

5 

spaced slightly at its lower end from leaf 68 and 
stops a little short of bead 73. Leaf 70, in turn, 
preferably stops a little short of the end of leaf 
69. Consequently, when ring 34 is inflated to 
constrict the packer bore, arms 67 are swung up 
wardly, the leaves coming progressively into play 
to resist increasingly any tendency the packer end 
may have to move upwardly along stem 3. 
Beads 73 come successively into engagement with 
the butt ends of leaves 69 and 70, thus further in 
creasing the resistance of the spring arm. 
With housing sleeve 20 threaded down to the 

position of Fig. 1, it will be seen that its shoulder 
2 engages the upper, face of box-plate 60 to re 
tain the box against upward vertical movement, 
and to compress longitudinally the gasket 29 and 
thus effect a fluid-tight seal between said box and 
the bowl. Preferably there is also provided a 
gasket between the end of sleeve 20 and the top 
of box 30, which gasket is compressed between 
said members to effect a fluid tight seal at the 
top of the box around the bowl wall. A key block 
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78 is mounted at the free end of a stiff leaf spring. . 
T9 which is anchored by screws 80 at its lower 
end to the Outer face of the bowl. When sleeve. 
20 has been threaded down to clamp box 30 in 
proper position, spring 79 is allowed to project 
keys 78 radially into keyway 8 of sleeve 20 (Fig. 
3), this key connection thereafter preventing the 
sleeve from becoming accidentally unscrewed 
from the bowl, 

It will be seen that inflation of packer ring 34 
is adapted to move the inner and outer peripheral 
'walls of said packer against the work and seating 
face 33, respectively. Since the packer contain 
ing box 30 is sealed at 29 and T7 with respect to 
the bowl or housing, it will be seen that inflation 
of the packer effects a seal between the work, and, 
in effect, the housing. 

Sleeve 20 has a downwardly opening cylinder 
bore 82 and an upwardly opening counterbore 23, 
there being diametrically opposite and vertically 
extending ways 84 sunk in the wall defining the 
counterbore. The upper end of the sleeve is an 
gularly relieved as at 85. Adapted to slide verti 
cally within and removable upwardly through the 
sleeve bore is a packer-actuating member 86 em 
ployed for radially contracting or constricting 
drilling packer 81 about the work. Member 86 
has a lower plunger or piston head 88 which car 
ries piston rings 88, of any suitable nature, to 
give it close sliding and fluid tight fit within 
cylinder 82.' The lower end of piston head-88 is 
annularly recessed as at 89 and 90. The extreme 
end shoulder 9 is adapted to seat on top plate 
60 to limit the downward movement of contracter 
or piston 86 whennofluid pressure is applied from 
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beneath, though in Fig. 1 said contracter is indi 
cated as having been raised by the application of 
fluid pressure from below to clear end 9 from 
plate 69. 
Box 30 thus serves as a stop for limiting the 

downward movement of the contracter, which 
provision is of convenience from a manufacturing 
and assembly viewpoint, but it will be readily 
understood that any other annular shoulder suit 
ably positioned within the housing bore may be 
utilized as Euch a limiting stop. 
Due to the provision of recesses 89 and 90 there 

is always provided communication from the space 
between drill stem 3 and packer assembly 7 to 
the underside of the piston head; that is, to the 
downwardly facing shoulders defining the re 
CCSSeS. 
been lifted to the slightest extent, end i? also be 
comes effective as a pressure-taking shoulder. 
With packer 34 deflated, it will be seen that well 

pressure is constantly imposed on the underside 
of the piston head 88, that is, assuming that the 
driling valve and control packer spoken of pre 
viously as being in or connected to casing 24, are 
not elsewhere taking this pressure. The appli 
cation of this fluid pressure to the lower end of the 
piston, tends, of course, to move contracter 86 up 
Wardly through the sleeve bore, this action serving 
to constrict "drilling' packer 87, as will be made 
evident. 
The upper end of contracter 86 inclines up 

wardly and outwardly, terminating in a cylindri 
cal portion 92 whose upper end face 93 is pro 
vided with threaded bores 94 for the application 
of “pick-out' bolts (not shown). The bore 95 of 
tubular contracter 86 tapers inwardly and down 
wardly to provide a conical seating wedge face 96 
to take the complementary conical face 97 of 
packer 87. This packer is made of rubber or the 
like and is generally in the shape of a tubular, 
downwardly pointing cone, though near its upper 
end it has a short cylindrical portion 98 from 
which extends the inwardly and upwardly inclin 
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ing conical portion 99. The packer has an axial 
bore GO and, at its lower end, a counterbore Of. 
The tip O2 of the drilling packer is preferably 
grooved at 03 to provide lips 04 which are spread 
apart by fluid pressure entering said grooves, the 
Outer lips thus being urged by fluid pressure into 
engagement with wall 96. 
Due to the complementary, inclined walls 96 

and 9, it will be seen that relative longitudinal 
telescopic movement of packer 87 and centracter 
86 will result in a wedging of the packer between 
work 3 and the contracter, the packer being thus 
radially contracted or constricted tightly about 
Stem f3. 

Freferably packer 8 is longitudinally parted 
as a 5, the parting here being shown as angul 
lar to reduce to a minimum the danger of undue 
leakage at the parting when the packer is con 
tracted. The parting of the packer, allows said 
menter to be spread open so it may be applied 
to or removed from the stem by relative move 
rent transversely thereof, rather than requiring 
that it be slipped endwise over the pipe, an obvi 
ous advantage particularly when it is desired to 
replace worn packers, as Will be made evident. 
The bore 100 of packer 87 is of smaller diam 

eter than the bore of packer 34 when the latter 
is coilapsed. Packer 8 is thus adapted to pack 
off drill stem f3, but is not normally capable of 
furictioning with respect to drill collar f4. 

Applied to the upper end of the packer is a 
washer or adapter f06 and a setting ring 0. 

2,088,140 i. 

Of course, as soon as contracter 86 has 

| 

Preferably, both these members are halved to al 
low their application to or removal from the stem 
by movement transversely thereof. To hold the 
halves of ring 07 in proper alinement, there are 
provided pilot pins 08 (Fig. 5) at their meeting 
faces. . " . 

While it is not at all essential to the invention, 
considered in its broader aspects, I prefer to in 
terconnect detachably the packer 87, adapter C6 
and ring Oil, whereby the assembly, as a unit, 
may be lowered into Or raised from the housing. 
For this purpose, Imould into packer 87 the nuts 
09 and provide upwardly opening bores ff0 from 

the nut bores. Cap screws are passed down 
wardly through ring Oil, adapter 06, and bore 
flo; and threadably connected with nuts 09, 
thus releasably holding the three members in as 

, sembly. The screw-taking holes through 
the ring and adapter are sufficiently larger than 
the screws to permit horizontal play thereof and 
thus allow for their movement as set up by con 
striction of the packer. Ring OT has threaded 
bores 2 to receive “pick-up' bolts (not shown). 
. As was stated above it is not necessary that 
members 87,06, and 07 be connected together as 
a unit, but when such connection is made it is 
necessary to include in the assembly the depresser 
ring 3. When the several parts mentioned are 
not connected by screws the parts may be 
individually put into and taken from position, de 
presser ring 3 then likewise being put inde 
pendently into position. 

Ring 3 has an upwardly and inwardly taper 
ing bore 4 which is complementary to and 
adapted to take packer end 99, downward move 
ment of the ring with respect to the packer thus 
tending to constrict the upper end of the packer 
about stem 3. Ring 3 is adapted to rest on top 
contracter 86 and has a key 5 entered in one of 
the ways. 84 (Fig. 2) to hold said ring from rota 
tion with respect to sleeve 20. 

Setting ring or plate OT has a bore f 6 of 
greater diameter than bore 08, and the ring in 
cludes a depending hub portion and an upper, 
annular flange portion f 8 whose under face if 9 
is complementary to face 85. 
Threaded through flange 8 are the several 

adjusting or setting bolts 20 which are adapted 
to extend downwardly to a point where they serve 
adjustably to limit the upward movement of ring 
3 and hence of contracter 86 with respect to 

sleeve 20 and with respect to packer 87, it being 
noted that setting plate to 7, being held from ver 
tical movement with respect to sleeve 20 by means 
to be described, serves to hold packer 87 from 
upward bodily movement with respect to sleeve 20. 
A bonnet ring 2 f is threaded at 22 on sleeve 

20 and has an internal annular flange 23 adapt 
ed to overlie and engage flange 8. Flange 23 
is provided with transverse sockets 24 and dia 
metrically opposite keyways 25 (only one of 
which appears in the sectional view, Fig. 1) to 
take external or internal spanner wrenches, re 
Spectively, for threadably adjusting the bonnet 
on sleeve 20. Keys 26 are carried on flat springs 
27 which are anchored at 28 to the bonnet, 
these keys being adapted to be spring-held in 
key ways 29 beneath shoulders f30 when the bon 
net has been threaded to its proper position, the 
keys thereafter preventing an accidental loosen 
ing of the bonnet. 

Bonnet 2 serves as a retainer for assembly 
6 and for holding ring 07 in such position that 

it acts as a shoulder against which packer 87 
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2,089,140 5 
is longitudinally pressed during upward mOve 
ment of compresser 86. 
With the parts in the positions shown in Fig. 1, 

it is assumed that well pressure is applied to 
piston 88 to hold packer 87 in such engagement 
with drill stem 3 as to form a proper seal about 
the drill pipe. The fit is such as will permit 
rotation or longitudinal movement of the drill 
stem without burning or unduly wearing the 
packing rubber and yet allow Only such leakage 
through the packer as will serve as a packer and 
drill stem lubricant. 

It will thus be seen that though the full pres 
Sure of fluid within casing 24 is applied to the 
piston 88, bolts 20 by limiting the upward move 
ment of the piston, allow only such a portion of 
the pressure to become effective in contracting 
packer 87 as will preserve exactly the proper de 
gree of packer-contraction about stem 3. Of 
course, the full well pressure is available to act 
on the piston, to compress packer 8 into an 
exceedingly tight fit with the work, but screws 
f2O serve as adjusting means for regulatably uti 
lizing only such a portion of this well pressure 
as is desired in a given situation. It will be 
seen that bolts 20 may be adjusted longitudinally 
to give a very fine degree of packer control. 
When work is: initially being lowered into 

the casing, the bore of head to will be entirely 
cleared of the packer assemblies, the method of 
clearing being later described. This allows rela 
tively large tools to be lowered freely through 
the head, well pressure being shut off from said 
head by means of the drilling valve previously 
mentioned as being in or connected to casing 
24 at a point below the head. The packer men 
tioned above as cooperating with the drilling. 
valve, is then operated to pack off the work about 
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a drill collar extending therethrough, whereupon 
the drilling valve is opened and the Work low 
ered until all tools larger than the drill collar 
have passed through the housing 0. 
Packer assembly T is then inserted, clamped 

in place, and extended (all in a manner to be 
described) into engagement with drill collar 4, 
as indicated in Figure 6. The drilling valve is 
opened whereby well pressure is admitted to bore 
2. Packer assembly 6 is now inserted in a 
manner to be described and contracted into 
proper engagement with drill stem f3. The large. 
tools and the drill collar are then lowered until 
the smaller drill stem is approximately in the 
position of Fig. 1. Packer 34 is then deflated and 
the drill stem lowered to working position, where 
after it may be reciprocated or rotated without 
losing well pressure at the drilling head. 
In removing the work from the casing, the 

same steps are followed but in the reverse order. 
when packer 87 finally becomes worn Sufi 

ciently to call for adjustment, it is only necessary 
back-off bolts 20 slightly, thus raising the 

limit of upward movement of contracter 86, 
whereupon said contracter is moved by fluid pres 
sure up to that new limit and consequently ra 
dially compresses packer 87 an amount which will 
compensate for the wear. Likewise, if fluid pres 
sure conditions vary, bolts 20 may be adjusted 
to maintain a predetermined packer constriction 
in spite of such variance in fluid pressure. 
I will now set. forth the steps followed in re 

moving and replacing packer assembly f6, this 
description serving also to point out certain of 
the steps followed when it is desired to clear 
the housing 10 entirely of all packing means and 

positions and packer 34 is deflated. Immedit 

during the initial assembly of the packer about 
the work, respectively. 
When the wear adjustment provided by bolts 
20 has been taken up to a predetermined degree, 

it is desirable that a new packer 87 be provided 
Or that a thicker adapter O6 (or any other suit 
able washer) be interposed between setting ring 
07 and the top of the packer. In either event, 

the Operation calls for a partial disassembly. of 
the packing head, though the work is still held 
packed off within the head so that rotation or 
reciprocation thereof may continue during the 
exchange or "shimming' of packer 87. 
The first step in the operation is to inflate 

packer 34 into engagement with stem 3 by the 
admission of controlled fluid pressure through 
nipple 5. Movement of stem 3 may continue 
after packer 34 is thus set. Keys f26 are then 
lifted from Ways 29, and bonnet. 2 f is un 
Screwed from sleeve 20 and lifted to a height 
which will permit the packer assembly 6 to be 
cleared from sleeve 20. Ring for and its con 
nected parts then being lifted clear of sleeve 
20, screws i? are removed to permit ring OT, 
adapter f06 and packer 87 to be stripped trans 
versely from the drill stem. Thereupon either a 
new packer is substituted or a thicker adapter 
or other Suitable washer material is substituted 
for or in combination with ring 06 and the parts 
are again connected in assembly about the drill 
stem, with bolts 20 Screwed down to their limit. 
The assembly is then dropped into sleeve 20 and 
the following setting operation carried out. 

It will be observed that packer box 30 has been 
maintained in its original position while assembly 
6 was removed, by reason of the fact that sleeve 
end 2 has not been disturbed. 
Bonnet 2 is then threaded down on sleeve 

20 to a point where bolts 20 are holding con 
tracter end 9 on plate 60 and where hub ff, 
by pressing packer 87 downwardly into taper bore 
95, gives an initial setting of said packer about 
Work 3, although care is taken not to depress 
packer 87 sufficiently to constrict it too tightly 
about the work, Bonnet f2 is then backed of 
sleeve 20 a slight amount which opens up a 
vertical gap between flanges f8 and 23 so the 
piston and packer have a capacity for slight 
upward movement. 

Keys 26 are then returned to their locking 
tely 

the fluid pressure raised between packer 
stem 3 acts against the lower end of pistin 88 
and packer 87 to lift the entire assembly until 
ring flange 8 engages bonnet flange 23. Bolts 
20 are then backed away slightly to allow the 

fluid pressure acting on piston 88 to move con 
tracter 86 upwardly with respect to packer 87, 
remembering that Sugh packer is now held 
against bodily upward movemertisiby ring O7. 
This upward movement of contracter 86 radially 
constricts packer 87 more tightly about the drill 
pipe, bolts 20 being adjusted to control the 
length of piston stroke to such a degree that 
packer 8 will be constricted about the drill stem 
to an amount which will allow only sufficient 

ge of fluid therebetween to serve as a lubri 
ca 

When it is desired to replace packer 34, one 
first clears bonnet f2l and the drilling packing 
assembly 6 from sleeve 20, as described above. 
Contracter 86 is then lifted clear of the sleeve 
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20 and the sleeve is subsequently unscrewed from 
bowl 8 by introducing a spanner wrench in keys 
Ways 84. Gland 58 and packing 57 are removed 75 
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from bowl 8 and nipple 5 is disconnected from 
ferrule 40. 
The box 30 is then lifted clear of the bowl, cap 

60 unscrewed and raised from the box, proper, 
and packer 34 is lifted clear of the box and 
stripped transversely from stem 3, remembering 
that it is parted at 37 to allow such stripping. 
A new packer may then be inserted in the box 
and the entire packing head be reassembled in 
a reverse order of steps. 
I have spoken of lifting out the various interior 

parts of the packing head. It will be understood 
that where vertical movement of Sten 3 is al 
lowable said stem may be elevated to lift out the 
various parts by reason of any upwardly facing 
shoulders thereon, such as presented by the up 
per end of drill collar 4, which are of larger 
diameter than the inside diameter of a given 
head-part. 
While have described in detail the removal Of 

the drilling packer and deflatable packer for pur 
poses of replacement or adjustment, it will be 
understood that when the packing head is to be 
cleared by final removal of said parts, the dis 
assembly is followed in the order given above. 

Likewise, while I have described in detail the 
insertion of the head parts in connection with 
their replacement after temporary removal, it 
will be understood the same order of placement 
is followed when the packer parts are first as 
Sembled about the work. 
As stated in the fore-part of this application, 

the chosen description of a particular type of 
work handled by the packing head and the par 
ticular operations performed by the head in con 
nection with this work, are merely illustrative 
and not at all exhaustive. However, the chosen 
description will make it apparent to those skilled 
in the art how the head may be used to advan 
tage in many other situations and in connection 
with many other types of work. 
while I have shown and described a preferred 

embodiment of my invention, it is to be under 
stood that various changes in design, structure 
and arrangement may be made without depart 
ing from the spirit and scope of the appended 
claims. 

I claim: 
1. In a packing head for well pipe, a tubular 

housing adapted to take a Well pipe through its 
bore, a radially contractible packer in the hous 
ing and about the pipe, said packer being lim 
ited as to bodily upward movement along the pipe, 
a packer-contracter engaged with the packer and 
movable vertically through the housing bore and 
effective, by virtue of upward movement with re 
spect to the packer, to contract the packer about 
the pipe, said contracter having a downwardly 
facing shoulder exposed to fluid pressure in the 
head below the packer, a fluid tight seal between 
the housing and contracter, the packer providing 
a seal between the contracter and well pipe, and 
adjustment screws in the housing adjustably lim 
iting the upward movement of the contracter 
With respect to the packer under the influence of 
Such fluid pressure. 

2. In a packing head for well pipe, a tubular 
housing, a vertically movable, tubular piston in 
the housing and about the pipe, said piston hav 
ing fluid-tight, sliding fit in the housing, the pis 
ton throughout its length being spaced annularly 
from the pipe, the bore of the piston tapering 
inwardly and downwardly, a conical, radially 
resilient packer fitted in said piston bore about 
the pipe, and means for holding the packer from 
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upward movement, said piston having a down 
Wardly facing shoulder exposed to fluid pressure 
in the head below the packer. 

3. In a packing head for well pipe, a tubular 
housing, a vertically movable, tubular piston in 
the housing and about the pipe, said piston hav 
ing fluid-tight, sliding fit in the housing, the 
piston throughout its length being Spaced annu 
larly from the pipe, the bore of the piston taper 
ing inwardly and downwardly, a conical, radially 
&resilient packer fitted in said piston bore about 
the pipe, means for holding the packer from up 
ward movement, said piston having a downward 
ly facing shoulder exposed to fluid pressure in 
the head below the packer, and adjustable means 
for limiting upward movement of the piston 
through the housing with respect to the packer. 

4. In a packing head for well pipe, a tubular 
housing adapted to take a well pipe through its 
bore, a radially contractible packer in the hous 
ing and about the pipe, said packer being lim 
ited as to bodily upward movement along the 
pipe, a packer-contracter movable vertically 
through the housing bore along the packer, Said 
packer and contracter having coacting inclined 
faces whereby upward movement of said con 
tracter radially contracts the packer about Said 
pipe; and means acting positively against Said 
contracter for moving said contracter down 
wardly. 

5. In a packing head for well pipe, a tubular 
housing adapted to take a well pipe through its 
bore with annular clearance, a radially contracti 
ble packer in the housing and about the pipe, a 
vertically movable, tubular piston encircling the 
packer, said piston being effective by upward 
movement to radially contract the packer and 
having a downwardly facing shoulder exposed to 
fluid pressure in the head below the packer; and 
means for moving said piston downwardly. 

6. In a packing head for well pipe, a tubular 
housing, a vertically movable, tubular piston in 
the housing and about the pipe, there being an 
nular clearance between the piston and pipe, the 
bore of the piston tapering inwardly and down 
wardly, a conical, radially resilient packer fitted 
in said piston bore about the pipe, said piston 
having a downwardly facing shoulder exposed to 
fluid pressure in the head below the packer, a ring 
about the pipe and above the packer, said ring : 
being detachably held to the housing and hold 
ing the packer against bodily upward movement, 
and adjusting members carried by and passed 
through the ring, said members being movable 
vertically towards and away from the piston to 
establish adjustably its uper limit of movement. 

7. In a packing head for well pipe, a tubular 
housing, a vertically movable, tubular piston in 
the housing and about the pipe, there being an 
nular clearance between the piston and pipe, the 
bore of the piston tapering inwardly and down 
wardly, a conical, radially resilient packer fitted 
in said piston bore about the pipe, said piston 
having a downwardly facing shoulder exposed to 
fluid pressure in the head below the packer, a 
ring about the pipe and above the packer, a bonnet 
detachably held to said housing, said bonnet 
overlying said ring to hold said ring in a posi 
tion to retain the packer against bodily upward 
movement, and adjusting members carried by 
and passed through the ring, Said members being 
movable vertically towards and away from the 
piston to establish adjustably its upper limit of 
movement. 

8. In a packing head for well pipe, a tubular 
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housing adapted to take a pipe through its bore 
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with annular clearance, a packer comprising a 
ring-shaped bag of flexible material having an 
opening from its outer wall to the bag-hollow, 
said packer being disposed within the housing 
bore, and a flexible annular guard disposed in the 
housing at an end of the packer, said guard em 
bodying a plurality of resilient arms, each fixed 
at one end and having its opposite end overlying 
said end of the packer, and loose connections 
between said opposite ends of the arms main 
taining them in substantial alinement. 

9. In a packing head for well pipe, a tubular 
housing adapted to take a pipe through its bore 
with annular clearance, a packer comprising a 
ring-shaped bag of flexible material having an 
opening from its outer wall to the bag-hollow, 
said packer being disposed within the housing 
bore, and a flaxible annular guard disposed in 
the housing at an end of the packer, Said guard 
embodying a plurality of resilient arms, each fixed 
at one end and having its opposite end overly 
ing said end of the packer, each arm comprising 
a plurality of bowed leaves. 

10. In a packing head for well pipe, a tubular 
housing adapted to take a pipe through its bore 
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with annular clearance, a packer comprising a 
ring-shaped bag of flexible material having an 
opening from its outer wall to the bag-hollow, 
said packer being disposed within the housing 
bore, and a flexible annular guard disposed in the 
housing at an end of the packer, said guard en 
bodying a plurality of resilient arms, each fixed 
at one end and having its opposite end overlying 
said end of the packer, each arm comprising a 
plurality of bowed leaves, said leaves being ar 
ranged to come successively and accumulatively 
into play as the resilient arms are flexed. 

11. In a device of the character described, a tu 
bular housing adapted to take work through its 
bore, packing in said housing and about the work, 
movable, packer-actuating means in the housing 
and, by virtue of its movement, effective on said 
packing to vary its packing effect, said actuating 
means being exposed to fluid pressure in the 
housing therebelow whereby said pressure tends 
to move it in a direction to increase the packing 
effect of the packer, and adjustable means oper 
able for positively limiting the movement of Said 
actuating means in said direction at any selected 
point irrespective of the value of said fluid pres 
Se. 

12. In a device of the character described, a 
tubular housing adapted to take work through its 
bore, fluid-pressure actuated packing in said 
housing and about the work, and a constantly 
acting control associated with the packing and 
operable to maintain constant packer actuation 
under fluid pressure of increasing value. 

13. In a device of the character described, a 
tubular housing adapted to take work through its 
bore, packing in the housing and about the work, 
a fluid-pressure actuated piston for setting the 
packing, and an adjustable control associated 
With the piston and operable to vary the extent 
of piston actuation under fluid pressure of given 
value. 

14. In a packing head for well pipe, a tubular 
housing adapted to take a well pipe through its 
bore, a radially contractible packer in the hous 
ing and about the pipe, a packer-contracter en 
gaged with the packer and movable vertically with 
relation thereto and effective, by virtue of up 
ward relative movement, to contract the packer 
about the pipe, said contracter having a down 
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wardly facing shoulder exposed to fluid pressure 
in the head below the packer whereby the con 
tracter is adapted to be moved upwardly to con 
tract the packer, the contracter having a given 
range of upward movement throughout which 
the contracter is effective to compress the packer, 
and a control-stop coacting with the contracter 
when it is below its limit of upward moveinhent to 
hold the contracter against upward movement 
6therepast irrespective of the value of the fluid 
pressure directed against said shoulder, said 
control-stop being shiftable to vary the extent 
of upward movement allowed to the contracter 
under given fluid pressure. 

15. In a packing head for well pipe, a tubular 
housing adapted to take a well pipe through its 
bore with annular clearance, a radially resilient 
packer in the housing and about the pipe, and 
a tubular piston movable vertically with respect 
to the pipe and engaged with said packer. Said 
piston being effective by upward movement there 
of to radially contract the packer about the pipe 
and having a downwardly facing shoulder ex 
posed to fluid-pressure in the head below the 
packer, said packer likewise having a downwardly 
facing shoulder exposed to said fluid-pressure. 

16. In a packing head for well pipe, a tubular 
housing adapted to take a well pipe through its 
bore with annular clearance, a radially resilient 
packer in the housing and about the pipe, and a 
tubular piston movable vertically with respect to 
the pipe and engaged with said packer, Said pis 
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ton being effective by upward movement thereof 
to radially contract the packer about the pipe and 
having a downwardly facing shoulder exposed to 
fluid-pressure in the head below the packer, the 
lower end of said packer having an annular 
groove therein which is likewise exposed to said 
fluid-pressure. 

17. In a packing head for well pipe, a tubular 
housing, a vertically movable, tubular piston in the 
housing about the pipe, said piston having fluid 
tight, sliding fit in the housing, the piston being 
spaced annularly, and from end-to-end, from the 
pipe, the bore of the piston tapering inwardly 
and downwardly, and a conical, radially resilient 
packer in Said piston bore and about the pipe, said 
piston and said packer each having downwardly 
presented faces exposed to fluid pressure, in the 
head below the packer. 

18. In a device of the character described, a 
tubular housing, a tubular piston movable verti 
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cally through the housing bore, the bore of the 
piston - tapering inwardly and downwardly, a 
tubular packer within the piston bore and having 
its opposite ends shaped externally as oppositely 
pointing cones, the lower, conical end of the pack 
er fitting the taper of the piston bore, and the 
upper end of the packer extending above the 
piston, and a ring engaged with the upper end 
of the piston and having an inwardly and 'up 
wardly tapering bore fitting the upper conical 
end of the packer. 

19. In a device of the character described, a 
tubular housing, a tubular piston movable ver 
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tically through the housing bore, the bore of the 
piston tapering inwardly and downwardly, a 
tubular packer within the piston bore and having 
its opposite ends shaped externally as oppositely 
pointing cones, the lower, conical end of the 
packer fitting the taper of the piston bore, and 
the upper end of the packer extending above the 
piston, a ring engaged with the upper end of the 
piston and having an inwardly and upwardly 
tapering bore fitting the upper conical end of the 
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packer, and means adjustably carried by the 
housing and engaging said ring to limit upward 
movement of the piston. 

20. A tubular packing rubber for packing heads 
and the like, having its opposite ends shaped ex 
ternally as oppositely pointing truncated cones, 
one of the ends being annularly grooved to pro 
vide downwardly extending, spreadable lips, the 
rubber being parted at one side of its bore and 
from top to bottom thereof with the line of part 
ing extending angularly with respect to the axis 
of the packing. 

21. A tubular packing rubber for packing heads 
and the like, having its opposite ends shaped ex 
ternally as oppositely pointing truncated cones, 
one of the ends being annularly grooved to pro 
vide downwardly extending, spreadable lips, the 
rubber being parted at one side of its bore and 
from top to bottom thereof with the line of part 
ing extending substantially in the form of a V. 

22. A tubular packing rubber for packing heads 
and the like, having One end thereof shaped as 
a downwardly pointing cone and an attachment 
socket in said rubber, the bore of said socket being 
accessible from the opposite end of the rubber. 

23. A tubular packing rubber for packing heads 
and the like, having one end thereof shaped as a 
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downwardly pointing cone, the rubber being 
parted at one side of its bore and from top to 
bottom, and a pair of threaded sockets in Said 
rubber, one at each side of the line of parting, 
the bores of said sockets being accessible from the 
opposite end of the rubber. 

24. In a packing head for well pipe, a tubular 
housing, a vertically movable, tubular piston in 
the housing and about the pipe, there being an 
nular clearance between the piston and pipe, the 
bore of the piston tapering inwardly and down 
Wardly, a conical, radially resilient packer fitted 
in said piston bore about the pipe, said piston 
having a downwardly facing shoulder exposed to 
fluid pressure in the head below the packer, a 
ring about the pipe and above the packer, means 
suspending the packer from the ring and hold 
ing the packer against movement bodily down 
ward from the ring, said ring being detachably 
held to the housing and holding the packer 
against bodily upward movement, and adjusting 
members carried by and passed through the ring, 
said members being movable vertically towards 
and away from the piston to establish adjustably 
its upper-limit of movement... 
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