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This invention relates to rotary hydraulic 
swivels of the type employed in the drilling of 
wells, and is more particularly directed to an in 
provement in the wash pipe and in its packings 
provided to form a fluid-tight pipe connection 
between the stationary gooseneck of the swivel 
and the rotatable drilling stem supported by the 
Said SWivel. The modern oil field rotary-swivelis-a massive 
and sturdy mechanism designed to provide a body 
means for operatively and rotatably Suspending 
the hollow drill stem in the Welli, while ... being 
drilled. It also comprises the conduit means for 
pumping the circulating drilling fluid through 
the stationary swivel body and into the rotatable 
hollow drill stem operably supported thereby. 
As usually constructed the upper part of the 
swivel body comprises a gooseneck operably in 
tegral therewith and having a flow passage there 
through. The outer" end of the gooseneck flow 
passage is adapted to receive an armored hose 
connected to the delivery outlet of the mudpumps. 
The inner end of the gooseneck flow passage is 
adapted for a fluid-tight connection with the 
Wash pipe. The function of the wash pipe is to 
complete the fluid-tight flow passage from the 
stationary inner end of the gooseneck flow pas 
sage to the upper end of the rotatable hollow 
drill stem. 
The rotary swivel when in operation is sus 

pended between the fixed crown block of the 
derrick and the fixed point of entry of the well 
into the earth. The Crown block Supports sheaves 
over which the plural turns of the elevating cable 
are looped to manipulate a hoist block with 
sheaves and a hook therebelow. The hook en 
gages a massive bail trunnioned in the upper body 
of the swivel. By these means, the swivel with 
its supported drill stem may be raised and lowered 
in the well. 
The drill stem is the direct means whereby a 

hole is driven in the earth. It is normally con 
prised of jointed hollow sections operable as an 
integral pipe unit from its top to its bottom Sec 
tion. The top section of the drill stem comprises 
the Swivel rotary Spindle, followed by a grief 
stem, and this by sections of drill pipe, and finally 
at its lower or botton end is the drill bit. The 
drill bit is provided with holes through which 
the circulating drilling fluid is projected toward 
the cutting edges of the bit for the purpose of 
flushing the detritus away from the bottom of 
the hole in a Well known manner. . . . 
The Swivel rotary spindle usually is mounted 
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it is an operable integral unit of the drill stem 
and rotates therewith. The spindle is hollow 
for the passage of the circulating fluid, and is 
Suitably mounted on suitable bearings to take the 
Vertical load of the supported drill stem with a 
minimum of friction, and is also provided with 
other suitable bearings to take the transverse 
thrusts of the drill stem developed in operation. 
The lower end of the spindle extends below the 
body of the swivel and is normally machined for 
a threaded connection to a grief stem or .kelly 
joint. The grief stem is the first joint of the 
drill Stem below the swivel and is usually square 
in cross Section. The square portion of the grief 
stem has a slidable engagement through the cen 
ter of the rotary driving table and is rotated 
thereby. The jointed drill stem transmits... the 
torque delivered to the grief stem by the power 
driven rotary table.down through the drill stem 
to the drill bit at the lower end thereof. . . . . 
The length of the drill stem is greatly out of 

proportion to its diameter and the drill stem is 
therefor capable of considerable elastic, deforma 
tion between the rotary table at the surface and 
the bit at the bottom of the hole. The amount 
of twisting and torsional strain varies with the re 
Sistance offered to the progress of the bit through 
opposing rock and deflection in the drill stem 
takes place. The drill stem due to torsional 
Strain developed when in operation takes a cork 
ScreWy., position in the well and contacts with the 
Walls of the Well, and revolving with rapid varia 
tions in stress causes whipping against the walls 
of the Well which set up vibration and transverse 
stresses that are transmitted to the surface of 
the well throughout the length of the drill stem. 
Furthermore, certain conditions may exist above 
the earth that cause further variable transverse 
stresses, such as a crown block not accurately 
located. Also within the structure of the swivel 
itself are inherent limitations of manufacture 
and assembly which result in workable transverse 
clearances, which clearances by accumulation may 
result in a condition when in operation, whereby 
the actual axis of rotation of the drillistem within 
the rotary Swivel assumes a gyratory movement 
about its theoretical vertical axis. It is now ap 
parent... that when such, a condition exists a 
Special problem arises for making a fluid-tight 
Operable pipe connection between the stationary 
inner end of the gooseneck and the upper end 
of the rotatable drill stem. The known prior art 
discloses some rather ineffectual attempts to 
Satisfy this problem. " ???? 

as a part of the swivel assembly but in operation 55 . It is therefore the primary object of my inven- - 
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tion to construct a hydraulic swivel comprising 
a Wash pipe assembly having a fluid-tight uni 
versal joint connection with the stationary goose 
neck thereof and with the rotatable drill stem 
Supported by Said SWivel. 

It is a further object of my invention in its 
preferred form to construct a hydraulic swivel 
Comprising a wash pipe assembly having a fluid 
tight universal joint connection with the station 
ary gooseneck thereof and with the rotatable 
drill stem supported therein, whereby the wash 
pipe per se is rotatable with respect to the said 
Stationary gooseneck and is flexibly affixed with 
the said rotatable drill stena but is relatively non 
rotatable therewith. 

It is a further object of my invention to pro 
Vide in a hydraulic swivel a wash pipe assembly 
having a fluid-tight universal joint connection at 
each end thereof, whereby gyratory movement of 
either end of the axis of the wash pipe is operably 
provided for With respect to its opposite end. 
Further objects and advantages will be ap 

parent from the following description wherein 
details of design and operation will be given in 
full with reference to the accompanying drawings 
illustrating the preferred embodiment of my in 
vention, and wherein similar reference numerals 
designate similar parts throughout the several 
Views. 

Figure 1 is a vertical Sectional elevation of a 
hydraulic rotary swivel incorporating the pre 
ferred form of my invention, as shown in en 
larged detail in Figures 2 to 5, inclusive. 

Fig. 2 is an enlarged fragmental sectional view 
showing the preferred embodiment of my inven 
tion as applied to the drill stem end of the Wash 
pipe aSSembly, 

Fig. 3 is an enlarged fragmental Sectional view 
Showing the preferred embodiment of my inven 
tion as applied to the gooseneck end of the wash 
pipe assembly, 

Fig. 4 is an enlarged fragmental front elevation 
detail view Showing the clearance opening in the 
SWivel body for the stuffing-box lubricator, and, 

Fig. 5 is a detail plan view of the Split clamp 
ing and retaining ring. 

Referring now to the drawings, and more par 
ticularly to Fig. 1, the numeral ?o designates the 
complete ensemble of a hydraulic rotary Swivel 
-embodying the preferred form of my invention. 
'The swivel 0 comprises a bail by which it 
is suspended when in operation from the hook 
of a derrick hoisting block (not shown). The 
bail f is pivotally mounted in the body housing 
f2 by means of the trunnions f3 Secured in the 
body housing by means of the Securing discs 4 
welded thereto. The body housing f2 comprises 
the bowl 5, the bonnet 6, the gooseneck f, 
and the gooseneck cap f 8. 
The body housing 2 rotatably supports the 

Swivel rotary spindle 9 which, as hereinbefore 
described, forms the top section of the hollow 
drill stem. The lower elements of the drill stem 
(not shown) are normally attached to the Spin 
dle 9 by means of the hollow tool joint 20. The 
spindle 9 has an outstanding flange 2 whereby 
the load on the stem is transmitted through the 
main bearings 22 to the abutment, or shelf 23, 
in the housing 2. A bottom radial bearing 24 
is provided in the base of the bowl 5 for the 
spindle 9 together with a packing assembly 25, 
the latter being designed to prevent leakage of 
lubricant and to exclude foreign matter from 
the interior of the housing 2. In Order to per 
mit replacement for wear without damaging the 

10 

5 

20 

25 

30 

35 

-10 

50 

55 

30 

35 

70 

75 

4. 
spindle 9, lower wear rings 26 and 27 are poa 
Sitioned On the lower Support Surfaces 28 and 
29 of the Spindle f$, whereby replacement of the 
Wear rings may be made without replacement 
Of the spindle 9 itself. 
Upward thrust of the drill stem is taken by 

the hold-down bearing 30 mounted between the 
lower face of the skirt 3 of the bonnet 8 and the 
upper face of the fange 2 of the spindle í 9. In 
Order to provide a Supply of lubricant for the 
bearings 30 and 33 an upstanding ring 32 is car 
ried by the fange 2 of the spindle f 9 and pro 
jects to an elevation above that of the top ra 
dial bearing 33. 
The top radial bearing 33 is provided in a re 

cess in the skirt 3 of the bonnet 6 for the 
Spindle 9, together with a packing assembly 
34, the latter being designed to prevent leakage 
of lubricant and to exclude foreign matter from 
the interior of the housing 2. Upper wear rings 
35 and 36 are positioned on the upper support 
Surfaces 37 and 38 of the spindle ?, being similar 
in design and purpose to the lower wear rings 
26 and 27. The packing assembly 34 is held in 
position by the plate 39 attached to the bonnet 
Í6 by fastening devices 40. In order to introduce 
lubricant into the packing assembly 34 a lubri 
cant fitting 4 is provided in the bonnet 6 lead 
ing to the packing assembly 34. 
We come now to those features of the hy 

draulic Swivel to which my improvement is par 
ticularly directed-i. e. the structure of the Wash 
pipe and its fluid-tight connections between the 
stationary swivel housing and the rotatable swivel 
Spindle. For the purposes of clear delineation of 
and understanding of the structure of my in 
provement the enlarged fragmental Figures 2 
to 5, inclusive, are to be considered for details 
thereof, while the Figure 1 indicates diagram 
matically their embodiment within the swivel. 

Referring now to Figures 1, 3 and 4 the goose 
neck f is joined to the upper end of the bonnet 
6 by means of fastening devices 42, and the 

joint 43 therebetween is sealed by a suitable 
packing 44. The gooseneck f is provided with 
a curved flow passage 45 having an inlet end 
46 adapted to receive the discharge end of a drill 
ing fluid hose (not shown) communicating with 
the discharge of the mud pump (not shown). 
The curved flow passage 45 becomes one with a 
straight vertical portion 47 thereof above the 
joint 43. The upper end of the straight verti 
cal portion 47 of the flow passage is normally 
closed by a suitable threaded plug 8 while the 
downward or outlet end thereof communicates 
with a matching flow passage 48 in the top of the 
bonnet 6 within the confines of the packing 44. 
Surrounding the flow passage 48 and depending 
from the top of the bonnet 6 and preferably in 
tegral therewith is the skirt 49 having an en 
larged counterbore 50 machined therein axially 
in line with the flow passage 48. The lower end 
of the skirt 49 forms an annular flange threaded 
externally at 5 to engage a threaded clamp cap 
52. The cap 52 has an inwardly extending an 
nular flange 53 having a central opening 54 
Suitably Smaller in diameter than the counter 
bore 50 to provide a clanping abutment 55 to 
act as a retaining means for the wash pipe 
stuffing box assembly 56 in conjunction with its 
bearing ring 57 and its Sealing ring 58 (herein 
after more fully described). 
The wash pipe stuffling box assembly 56 is a 

unit comprising a self-adjusting stuffing box 39 
which is suitably recessed at its top end with a   
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communicating stepped opening. 60, and inter 
mediate its ends with an enlarged counterbore 
6i to carry suitable packing means 62, and at 
its lower end with a threaded opening 63 for a 
threaded retaining gland 64. The packing means 
62 may be any suitable commercial packings, but 
I prefer a known type such as is illustrated in 
Fig. 3 comprising a top support ring 65, followed 
by a plurality of cup-section fabricated packing 
rings 66, a lantern ring 67, below which is an 
other packing ring 68 similar to the rings 66, and 
a lower support ring 69 in contact with and sup 
ported by the gland 64. The gland 64 is provided 
with spanner wrench openings 70. The top sup 
port ring 65 is provided with a series of vertical 
openings if through which pressure fluid from 
the stepped opening 60 is operably effective 
against the topmost packing ring 66 which trans 
mits said pressure to each succeeding ring 
whereby the upturned lips thereof are pressed 
outwardly in sealing contact against their respec 
tive opposed surfaces of the counterbore 61 and 
of the outer surface of the wash pipe 72 (to be 
further described hereinafter). In operation the 
drilling fluid tends to infiltrate abrasive parti 
cles into the packings 66 and these tend to cause 
excessive wear on the outer surface of the wash 
pipe-to minimize this wear the lantern ring 67 
is channelled on its outer and inner surfaces as 
at 73 and a series of openings 74 communicate 
the channels one with the other, whereby lubri 
cant forced into the channels from a communi 
cating lubricant fitting 75, provided in the stuff 
ing box 59, works itself upward, thereby tending 
to displace outwardly the abrasive particles. For 
permitting assembly of the fitting 75 and to give 
it operating clearance an opening 76 is provided 
in the skirt 49 of the bonnet. 6. The fitting 75 
when in place in the opening 76 also acts as a 
key means to prevent excessive rotation of the 
stuffing box 59 from its assembled position in the 
counterbore 6, . . 

In order that the stuffing box assembly. 56 may 
adjust itself automatically to possible axial gyra 
tory movement of the wash pipe when in opera 
tion it is necessary that the stuffling box assen 
bly unit be specifically adapted for such move 
ment. I prefer to do this by making the mount 
ing of the stuffing box assembly 56 within the 
skirt 49 of the bonnet 6 that of a universal joint 
of the ball-and-socket type. This is done by ma-. 
chining the end corners of the stuffing box 59 as 
convex surfaces of spherical revolution 7 about 
the spherical center 78 lying on its axis 79. These 
surfaces TT of the stuffing box 59 engage suit 
ably adapted concave surfaces 80 and 8 of the 
bearing ring 5T and of the sealing ring 58 re 
spectively. Furthermore, it is necessary that 
proper clearances be provided to permit the stuff 
ing box assembly 56 to have suitable limited gyra 
tory movement about its theoretical normal verti 
cal axis--this I do by providing clearances be 
tween the respective opposed surfaces of the 
counterbore 50 and of the stuffing box 59 as at 
82 at the top, and at 83 diametrically, and be 
tween the gland 64 and the cap 52 at 84 at the 
bottom. The flow passage 48 in the top of the 
bonnet 6 is also given sufficient clearance as 
at 85 to avoid contact with the wash pipe 2. 
When in operation pressure of the drilling fluid 

against the effective pressure exposed areas of 
the stuffing box assembly 56 tends to slidably 
seat the lower corner surface 77 forcibly against 
the bearing ring 57, and for this reason I prefer 
to make the bearing ring 57 of suitable-presstire 
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resisting bearing material. 
6 

At the sanae tria) 
the pressure of the drilling fluid in the elearance 
space 82 is exerted against the sealirag. ring 8 
and tends to compress the ring and to force its 
surface 8ts into an elastic sealing and holding 
contact with the convex upper corner surface 
TT of the stuffing box 56. For this latter reason 
I prefer to make the sealing ring 58 of a suit 
able elastic material such as rubber or the like 
whereby its sealing action is maintained dura 
ing relatively oscillatory novement of the sur 
face. TT. Furthermore, since the wash pipe 2 
when in operation rotates with respect to the 

20 

stuffing box packings means 62 I prefer to have 
suitable working clearances between the outside 
diameter of the wash pipe T2 and the respective 
inside diameters of the rings. 65, 67, and '69;...of 
the gland 64; and of the stepped opening 60 lia 
the stuffing box 59 as indicated in Fig. 3. 

It is how apparent that I have provided a dea 
tachable fluid-tight universal joint connection 
between the rotatable wash pipe 72 and the sta 
tionary swivel housing. 2. This connection con 
prises a relatively rotatable fluid tight engage 

25 ment of a stuffing box assembly 56 about the 
said wash pipe, and a relatively non-rotatable 
fluid tight ball-and-socket engagement of the 
said stuffing box assembly with the said swived 
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housing, whereby operable means are provided 
for possible simultaneous rotary and gyratory 
motion of the said wash pipe with respect to the 
said stationary housing body. 

Referring now to Figures 1, 2, and 5 the wash 
pipe T2 is a cylindrical pipe preferably made of 
high grade wear resisting metal with a polished 
exterior surface and has the flow passage 86 
extending throughout its length. It is provided 
at each end with symmetrically shaped notches 
87 diametrically opposed at each side thereof 
by means of which the wash pipe may be driven 
in rotation from either end thereof with and by 
the swivel spindle 9. The double end drive 
provision permits of turning the wash pipe end 
for-end for economy purposes when the wear of 
one end becomes excessive. As shown in the en 
larged view of Fig. 2 the upper end of the hollow 
spindle 9 has its end-to-end flow passage 88 
enlarged to provide a recess to receive the lower 
end of the wash pipe 72 and its associated drive 
bushing 89. The lower end of the said recess 
is counterbored as at 90 with an abutment 9 
to receive the said drive bushing 89. Both the 
drive bushing 89 and the abutment 9 have their 
opposed inner corners bevelled in order to pro 
vide space for weld metal 92 by which the bush 
ing 89 is attached to the spindle 9. The drive 
bushing 89 is provided with two diametrically 
opposedlugs 93 on its upper surface which engage 
the adjacent notches 87 in the wash pipe T2 
when in assembled position. The width of the 
lugs 93 is made of less width than that of the 
notches 87 in the wash pipe 72 in order to provide 
a suitable operating clearance as shown at 94, 
whereby the wash pipe T2 may be slightly tilted 
out of line from that of the axis of the spindle 
f 9. Above the counterbore 90 the recess is 
slightly enlarged in diameter as at surfaces 95 
and 96, in order to provide suitable operating 
clearances 97 and 98 for the wash pipe 72 when tilting or gyrating during operation. Midway 
in the depth of the recess a trapezoidal groove 
99 is provided having an angular abutment OO 
sloping toward the top of the recess. The bound 
ary surfaces Ol and 102 of the groove 99 have 
substantially the same inside diameter as that 

  



2,610,827 
7 

of the counterbore 90 to permit assembly of the 
drive bushing 89 and at the same time reduce the 
clearances f 03 and 104 between the outer diam 
eter of the Wash pipe 2 and the opposing sur 
faces f of and 02. respectively. This is practical 
since any tilting or gyratory movement of the 
wash pipe will tend to be centered about the 
center of the annular sealing ring 05 seated in 
the groove 99 and therefor the clearances 3 
and 04 need not be so great as those of 97 and 
98 which are further away from the plane of the 
sealing ring fo5. Furthermore the smaller clear 
ances of 03 and 04 give added protection to the 
sealing ring fo5. The sealing ring 105 is pref 
erably made of a suitable elastic sealing mate 
rial such as rubber, or the like. In operation 
drilling fluid under pressure passing through the 
drill stem will allow leakage past the lower end 
of the wash pipe T2 through the clearance spaces 
9, 97, and 03, and into the trapezoidal groove 
99 beneath the sealing ring O5, and will press 
the latter into sealing engagement against the 
outer surface of the wash pipe 72 and the surface 
of the angular abutment OO of the groove 99. 
Due to the elastic nature of the sealing ring iO5 
this sealing engagement will be effectively main 
tained during slight Oscillatory - or gyratory 
movements of the wash pipe T2. 

In order to prevent the Wash pipe 72 from 
withdrawing upwardly from its driven relation 
ship with the drive bushing 89, and at the same 
time permit it to tilt or gyrate at an angle with 
respect to the axis of the spindle 9, the split 
clamping and retaining ring 08 is provided. As 
shown in Figures 2 and 5 the ring 06 is annular 
in shape º having the flat circumferential fange 
f01 and a vertical axial flange I08 surrounding 
its central opening 09 which is adapted to have 
a sliding fit when not clamped on the wash pipe 
2. The ring 06 is radially slotted at one side 

as at if 0 and the vertical flange 08 is extended 
outwardly along each side of this slot to pro 
Vide the clamping abutments d f which are 
adapted to receive the clamping means 2. On 
the side opposite to that of the slot 0 with its 
clamping abutments f is the opening 3 
adapted to have a suitable operating clearance 

4 about the shoulder portion 5 of the retain 
ing bolt f6. The top surface f l T of the spindle 
9 is provided with a threaded opening 8 
adapted to receive the threaded end 9 of the 
bolt f f6. The shoulder portion 5 is sufficiently 
long enough to provide a suitable operating clear 
ance 20 between the bolt head 2 and the 
flange boss 22. In operation the retaining ring 
06 is tightly clamped about the wash pipe 72 by 

properly adjusting the clamping means ff2, and 
is loosely attached to the swivel spindle (9 by the 
retaining bolt 6. 

It is now apparent that I have provided a 
detachable fluid tight universal joint driving 
connection between the rotary swivel spindle 9 
and the wash pipe T2. This connection comprises 
a relatively non-rotatable flexible fluid tight 
engagement of the wash pipe 72 with the rotary 
swivel spindle, whereby the wash pipe T2 is rotat 
able in conjunction with the spindle 9 and also 
has operable means for possible simultaneous 
gyratory motion of the said wash pipe with re 
spect to the said rotary swivel spindle 9. 

It is further apparent that my improved de 
sign of wash pipe and its packings has particu 
lar advantages in case of the need for inspection, 
removal, and replacement of its parts. Loosening 
of the clamping means 2 frees the wash pipe 
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8 
axially from the retaining ring 08, and the Wash 
pipe may be withdrawn upwardly throughi the 
gooseneck by first removing the cap. 8. The 
retaining ring 0.6 may be withdrawn by removal 
of the bolt í 6. The stuffing box assembly 58 is 
removed as a unit by removal of the clamp cap 
52, bearing ring 57, and fitting T5... The packing 
means 62 may be removed by removing the 
gland 64 from the stuffing box. 59. Their re 
assembly is obvious. 

It is also apparent that the Wash pipe 72 may 
be locked to its associated element by means of 
the clamping and retaining ring 06 alone, and 
thus, if desired, dispense with the notches 87 in 
the Wash pipe T2, and with its associated lock 
bushing 89, since the clamping and retaining ring 
is securely clamped to the wash pipe 72 and is 
non-rotatably attached to its associated element 
(as shown in Fig. 2 and described herein, this 
latter is the rotary stem ?9). However, since 
the notched wash pipe and its associated lock 
bushing 89 are a more positive locking means I 
have shown and claim them as my preferred 
locking means. 

I claim: - 

1. In a hydraulic rotary swivel, the combina 
tion of a housing body, said body comprising a 
lower bowl portion and an upper removable bon 
net portion, Said upper bonnet portion compris 
ing exteriorly thereof an outer mounting surface 
and interiorly thereof a depending centrally dis 
posed packing housing, said housing comprising 
an upwardly extending counterbored recess there 
through, a pipe stem rotatably supported in said 
lower bowl portion, a wash pipe flexibly secured 
at its lower end to rotate with said pipe stem and 
in communication therewith and having its upper 
end in Spaced encircled relationship with said re 
cess and Substantially coaxial therewith, a goose 
neck removably supported on said exterior mount 
ing Surface comprising a passageway there 
through communicating with the upper end of 
Said wash pipe, a sealing ring mounted within 
the inner end of said recess, a bearing ring 
mounted within the outer end of said recess, said 
rings having opposed spherical concave surfaces 
of revolution of equal radii on their inside diam 
eter, a wash pipe packing assembly comprising an 
outer cylindrical stuffing box having spherical 
end corner convex surfaces of revolution about 
a common center located on its axis, said convex 
Surfaces being adapted for movable surface en 
gagement with the respective opposed concave 
Surfaces of Said Sealing and bearing rings when 

; mounted therebetween within said recess, means 
for retaining said wash pipe packing assembly 
and said rings in said mounted relationship 
whereby said stuffing box has a sealed univer 
Sally movable fluid-tight joint relationship with 
Said recess, and packing means in said Stuffing 
box in engagement with said wash pipe for main 
taining a relatively rotatable fluid-tight engage 
ment about said wash pipe. - 

2. In a hydraulic rotary swivel, the combina 
tion of a wash pipe, a rotary pipe stem COImpris 
ing upon its upper end thereof a downwardly ex 
tending counterbored recess having intermediate 
the ends thereof a diametrically enlarged trape 
Zoidiform annular notch having its outer end 
boundary surface obtuse angled with respect to 
its outer circumferential surface, the said all 
lar notch Spatially encircling a portion of said 
Wash pipe, a wash pipe retaining means adapted 
to be removably attached to said, wash pipe to 
form a unit therewith, said retaining means be 
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ing further adapted to be removably and loosely 
attached to the upper end of said pipe stem, said 
loose attachment permitting limited axial oscil 
lation of said unit with respect to the axis of Said 
pipe stem while being substantially non-rotatable 
thereto, and a resilient sealing ring mounted in 
said annular notch having sealing engagement 
with said obtuse angled surface thereof and with 
the outer circumferential surface of said Wash 
pipe, whereby said wash pipe has a flexible sealed 
relatively non-rotatable engagement with said ro 
tary pipe Stem. - 

3. In a hydraulic rotary swivel, the combina 
tion of a housing body, said body comprising a 
lower bowl portion and an upper removable bon 
net portion, said upper bonnet portion compris 
ing exteriorly thereof an outer mounting surface 
and interiorly thereof a depending centrally dis 
posed packing housing, said housing compris 
ing an upwardly extending counterbored recess 
therethrough, a pipe stem rotatably supported in 
said lower bowl portion, said pipe stem compris 
ing within its upper end thereof a downwardly 
extending counterbored recess, said counterbored 
recesses being opposed one to the other and 
spaced apart vertically in substantially coaxial 
alignment, a gooseneck removably supported on 
said exterior mounting surface comprising a pas 
sageway therethrough, a wash pipe communi 
cating said gooseneck with said pipe stem, and 
having its ends extending into and spatially en 
circled by said counterbored recesses, a first end 
of said wash pipe having a sealed flexible rela 
tively non-rotatable relationship with a first one 
of said counterbored recesses, a sealing ring 
mounted within the inner end of a Second one 
of said recesses, a bearing ring mounted within 
the Outer end of said second one of said recesses, 
said rings having opposed spherical concave sur 
faces of revolution of equal radii, a wash pipe 
packing assembly comprising an outer cylindrical 
stuffing box having spherical end corner convex 
surfaces of revolution about a common center 
located on its axis, said convex surfaces being 
adapted for movable surface, engagement with 
the respective opposed concave surfaces of said 
sealing and bearing rings when mounted there 
between within said. Second one of said recesses, 
means for retaining said wash pipe packing a S 
sembly and said rings in said mounted relation 
ship whereby said stuffing box has a sealed uni 
versally movable fluid-tight joint relationship 
with said second One of said recesses, and pack 
ing means in Said stuffing-box in engagement 
with said wash pipe for maintaining a relatively 
rotatable fluid-tight engagement about said wash 
pipe, 

4: In a hydraulic rotary swivel, the combina 
tion of a housing body, said body comprising a 
lower bowl portion and an upper removable bon 
net portion, Said upper bonnet portion compris 
ing exteriorly thereof an Outer mounting surface 
and interiorly thereof a depending centrally dis 
posed packing housing, said housing comprising 
an upwardly extending counterbored recess there-- 
through, a pipe stem rotatably supported in said 
lower bowl portion, said pipe stem comprising 
within its upper end thereof a packing housing 
comprising a downwardly extending counterbored 
recess, said counterbored recesses being opposed 
one to the other and spaced apart vertically in 
substantially coaxial alignment, a gooseneck re 
movably supported on said exterior mounting 
surface: comprising a passageway therethrough, 
a wash pipe communicating said gooseneck with 
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10 
said pipe stem and having its ends extending into 
and spatially encircled by said recesses, a first 
end of said wash pipe having a sealed univer 
sally movable fluid-tight joint relatively rotatable 
relationship with a first one of said recesses, the 
second one of said recesses having intermediate 
the ends thereof a diametrically enlarged trape 
Zoidiform annular notch having its outer end 
boundary surface obtuse angled with respect to 
its Outer circumferential surface, the said annu 
lar notch spatially encircling the second end of 
said wash pipe, a wash pipe retaining means 
adapted to be removably attached to the said 
second end of said wash pipe to form a unit there 
with, said retaining means being further adapted 
to be removably and loosely attached to the hous 
ing of the said second recess, said loose attach 
ment permitting limited axial oscillation of said 
unit with respect to the axis of said second re 
cess, while being substantially non-rotatable 
thereto, and a resilient sealing ring mounted in 
Said annular notch having sealing engagement 
with said obtuse angled surface thereof and with 
the outer circumferential surface of said wash 
pipe, whereby said wash pipe has a flexible sealed 
relatively non-rotatable engagement with saidro 
tary pipe stem. . ', ' 

5. In a hydraulic rotary swivel, the combina 
tion of a wash pipe, a rotary pipe stem comprisa. 
ing upon its upper end thereof a downwardly 
extending counterbored recess having interme 
diate the ends thereof a diametrically enlarged 
trapezoidiform annular notch having its upper . 
end boundary surface obtuse angled with respect. 
to its adjacent outer circumferential surface, the 
said annular notch spatially encircling a portion 
of Said Wash pipe, means for retaining said wash 
pipe within said recess comprising a radially 
Split flanged collar adapted With clamping means. 
for removably clamping said split collar rigidly. 
upon said Wash pipe to form a unit therewith, 
said flange of said collar comprising a cylindrical 
opening parallel to and radially spaced from said 
wash pipe, a shouldered fastening means passing 
through said cylindrical opening and removably 
mounted upon the outer end of said pipe stem, 
said cylindrical opening having axial and dia 
metrical clearance about Said shouldered fas 
tening means whereby said wash pipe and split 
collar unit in its assembled relationship has 
limited axial oscillatory, movement. With respect 
to the axis of Said pipe stem. While being Sub 
stantially non-rotatable thereto, and a resilient 
Sealing ring mounted in said annular notch hav 
ing sealing engagement with said obtuse angled 
surface thereof and With the Outer circumferen 
tial Surface of said Wash pipe, Whereby said Wash 
pipe has a flexible sealed relatively non-rotatable 
engagement with said rotary pipe stem. - 

6. In a hydraulic rotary SWivel, the combina 
tion of a housing body, said body comprising a 
lower bowl portion and an upper removable bon 
met portion, Said upper bonnet portion compris 
ing exteriorly thereof an outer mounting surface 
and interiorly, thereof a depending centrally dise 
posed packing housing, said housing comprising 
an upwardly extending counterbored recess. 
therethrough, a pipe stem rotatably supported 
in said lower bowl portion, said pipe stem come 
prising within its upper end thereof a packing 
housing comprising a downwardly extending 
counterbored recess, said counterbored recesses 
being opposed one to the other and spaced apart 
vertically in substantially coaxial alignment, a 
goOSeneck removably Supported on Said exterior. 
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mounting surface comprising a passageway 
therethrough, a wash pipe communicating Said 
gooseneck with said pipe stem and having its ends 
extending into and spatially encircled by said 
recesses, a first end of said wash pipe having a 
sealed universally movable fluid-tight joint rela 
tively rotatable relationship with a first one of 
said recesses, the second one of Said recesses con 
prising intermediate the ends thereof a diametri 
cally enlarged trapezoidiform annular notch hav 
ing its outer end boundary surface obtuse angled 
with respect to its outer circumferential Surface, 
the said annular notch spatially encircling the 
second end of said wash pipe, means for retaining 
said wash pipe within Said second recess Com 
prising a radially split flanged collar adapted with 
clamping means for removably clamping Said 
split collar rigidly upon the said second end of 
said wash pipe to form a unit therewith, said 
flange of said collar comprising a cylindrical 
opening parallel to and radially spaced from Said 
wash pipe, a shouldered fastening means passing 
through said cylindrical opening and removably 
mounted upon the housing of the said second 
recess, said cylindrical opening having axial and 
diametrical clearance about Said shouldered fas 
tening means whereby said Wash pipe and Split 
collar unit in its assembled relationship has 
limited axial oscillatory movement with respect 
to the axis of said second recess while being Sub 
stantially non-rotatable thereto, and a resilient 
sealing ring mounted in said annular notch hav 
ing Sealing engagement with said obtuse an 
gled Surface thereof and with the outer circum 
ferential Surface of said wash pipe, whereby said 
Wash pipe has a flexible Sealed relatively non 
rotatable engagement With said second recess. 

7. In a hydraulic rotary Swivel, the combina 
tion of a housing body, said body comprising a 
lower bowl portion and an upper removable bon 
net portion, Said upper bonnet portion compris 
ing exteriorly thereof an outer mounting Surface 
and interiorly thereof a depending centrally dis 
posed packing housing, said housing comprising 
an upwardly extending counterbored recess 
therethrough, a pipe stem rotatably supported 
in said lower bowl portion, said pipe stem com 
prising within its upper end thereof a down 
Wardly extending counterbored recess, said coun 
terbored recesses being opposed one to the other 
and Spaced apart vertically in substantially co 
axial alignment, a gooseneck removably sup 
ported on said exterior mounting surface com 
prising a passageway therethrough, a wash pipe 
Communicating Said gooseneck with said pipe 
stem and having its ends extending into and 
Spatially encircled by said recesses and substan 
tially coaxial therewith, a sealing ring mounted 
within the inner end of said bonnet recess, a bear 
ing ring mounted within the outer end of said 
bonnet recess, said rings having opposed spheri 
cal concave Surfaces of revolution of equal radiion 
their inside diameter, a wash pipe packing assem 
bly comprising an outer cylindrical stuffing box 
having Spherical end corner convex surfaces of 
revolution about a common center located on its 
axis, said convex surfaces being adapted for mov 
able Surface engagement with the respective op 
posed concave Surfaces of said sealing and bear 
ing rings when mounted therebetween within 
Said bonnet recess, means for retaining said 
Wash pipe packing assembly and said rings in 
Said mounted relationship whereby said stuffing 
box has a sealed universally movable fluid-tight 
joint relationship with said bonnet recess, and 
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12 
packing means in said stuffing box in engage 
ment With said Wash pipe for maintaining a rela 
tively rotatable fluid-tight engagement about Said 
Wash pipe, the said pipe stem counterbored recess 
having intermediate the ends thereof a diametri 
cally enlarged trapezoidiform annular notch hav 
ing its outer end boundary surface obtuse an 
gled With respect to its outer circumferential 
Surface, the said annular notch spatially en 
circling a portion of Said wash pipe, a wash pipe 
retaining means adapted to be removably at 
tached to said wash pipe to form a unit there 
With, said retaining means being further adapted 
to be removably and loosely attached to the upper 
end of Said pipe stem, said loose attachment per 
mitting limited axial oscillation of said unit with 
respect to the axis of said pipe stem while being 
Substantially non-rotatable thereto, and a resili 
ent Sealing ring mounted in said annular notch 
having Sealing engagement with said obtuse an 
gled Surface thereof and with the outer circum 
ferential Surface of Said wash pipe, whereby said 
Wash pipe has a flexible sealed relatively non 
rotatable engagement with said rotary pipe stem. 

8. In a hydraulic rotary Swivel, the combina 
tion of a housing body, said body comprising a 
lower bowl portion and an upper removable bon 
net portion, said upper bonnet portion com 
prising exteriorly thereof an outer mounting 
Surface and interiorly thereof a depending cen 
trally disposed packing housing, said housing 
comprising an upwardly extending counterbored 
recess therethrough, a pipe stem rotatably sup 
ported in Said lower bowl portion, said pipe 
Stem comprising within its upper end thereof a 
downwardly extending counterbored recess, said 
counterbored recesses being opposed one to the 
other and spaced apart vertically in substan 
tially coaxial alignment, a gooseneck remov 
ably supported on said exterior mounting sur 
face comprising a passageway therethrough, a 
Wash pipe communicating said gooseneck with 
Said pipe stem and having its ends extending 
into and Spatially encircled by said recesses and 
Substantially coaxial therewith, a sealing ring 
mounted within the inner end of said bonnet 
recess, a bearing ring mounted within the outer 
end of Said bonnet recess, said rings having op 
posed Spherical concave surfaces of revolution 
of equal radii on their inside diameter, a wash 
pipe packing assembly comprising an outer cylin 
drical stuffing box having spherical end corner 
Convex Surfaces of revolution about a common 
center located on its axis, said convex surfaces 
being adapted for movable surface engagement 
With the respective opposed concave surfaces of 
Said Sealing and bearing rings when mounted 
therebetween within said bonnet recess, means 
for retaining said wash pipe packing assembly 
and Said rings in said mounted relationship 
whereby said stuffing box has a sealed univer 
Sally fluid-tight joint relationship with said 
bonnet recess, and packing means in said stuff 
ing-box in engagement with said wash pipe 
for maintaining a relatively rotatable fluid-tight 
engagement about said wash pipe, the said pipe 
stem counterbored recess having intermediate 
the ends thereof a diametrically enlarged trap 
eZoidiform annular notch having its outer end 
boundary Surface obtuse angled with respect to 
its adjacent outer circumferential surface, the 
Said annular notch spatially encircling a por 
tion of said wash pipe, means for retaining said 
Wash pipe within said pipe stem recess compris-- 
ing a radially Split flanged collar adapted with 

  



13 
clamping means: for removably clamping said 
split collar rigidly upon said wash pipe to forn 
a unit, therewith, said flange of said collar com prising a cylindrical opening parallel to and ra 
dially spaced from said wash pipe, a shouldered 
fastening means passing through said cylindri 
cal opening and removably mounted upon the 
outer end of said pipe stem, said cylindrical 
opening having axial and diametrical clear 
ance about said shouldered fastening means 
whereby said wash pipe and split collar unit 
in its assembled relationship has limited axial 
oscillatory movement with respect to the axis 
of said pipe stem while being substantially non 
rotatable thereto, and a resilient sealing ring 
mounted in said annular notch having sealing 
engagement with said obtuse angled Surface 
thereof and with the outer circumferential sur 
face of said wash pipe, whereby said wash pipe 
has a flexible sealed relatively non-rotatable en 
gagement with said rotary pipe stem. w 

9. In a hydraulic rotary Swivel, the combina 
tion of a housing body, said body comprising a 
lower bowl portion and an upper removable 
bonnet portion, said upper bonnet portion con 
prising exteriorly thereof an outer mounting 
surface and interiorly thereof a depending cen 
trally disposed packing housing, said housing 
comprising an upwardly extending counterbored 
recess therethrough, a pipe stem rotatably Sup 
ported in said lower bowl portion, said pipe 
stem comprising within its upper end thereof 
a packing housing comprising a downwardly ex 
tending counterbored recess, said counterbored 
recesses being opposed one to the other and 
spaced apart vertically in substantially coaxial 
alignment, a gooseneck removably supported on 

ond recess, while... being substantially non-rotat:". 
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14 
housing of said second recess, said loose, at 
tachment permitting limited axial oscillation of 
said unit, with respect to the axis of said sec 

able: thereto, and a resilient Sealing ring mounts. 
edin said annular notch having sealing engage: 
ment - with said obtuse angled surface - thereof, 
and with the outer circumferential surface of 
said wash pipe, whereby said wash pipe has a 
flexible... sealed relatively non-rotatable engage 
ment with said second recess. 

10. In a hydraulic rotary Swivel, the combina 
tion of a housing body, said body comprising a 
lower bowl portion and an upper removable. 
bonnet portion, said upper bonnet portion com 
prising exteriorly thereof an outer mounting 
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surface and interiorly thereof a depending cen 
trally disposed packing housing, said housing 
comprising an upwardly extending counterbored 
recess therethrough, a pipe stem rotatably sup 
ported in said lower bowl portion, said pipe stem 
comprising within its upper end thereof a down 
Wardly extending counterbored recess, said 
counterbored recesses being opposed one to the 

30 

other and spaced apart vertically in substan 
tially coaxial alignment, a gooseneck removably 
Supported on said exterior mounting Surface 
comprising a paSSageway therethrough, a wash 
pipe communicating said gooseneck with said 
pipe stem and having its ends extending into and 
spatially encircled by said recesses and sub 
Stantially coaxial therewith, a first one of said 
recesses comprising a sealing ring mounted 

said exterior mounting Surface comprising a 
passageway therethrough, a Wash pipe communi 
cating said gooseneck with said pipe stem and 
having its ends extending into and Spatially en 
circled by said recesses and substantially coaxial 
therewith, a first one of Said recesses compris 
ing a sealing ring mounted within the inner end 
thereof and a bearing ring mounted within the 
outer end thereof, said rings having opposed 
spherical concave surfaces of revolution of equal 
radii on their inside diameter, a wash pipe pack 
ing assembly comprising an outer cylindrical 
stuffing box having spherical end corner con 
vex surfaces of revolution about a common cent 
ter located on its axis, said convex surfaces be 
ing adapted for movable surface engagement 
with the respective opposed concave surfaces of 
said sealing and bearing rings when mounted 
therebetween within said first one of Said re 
cesses, means for retaining said Wash pipe pack 
ing assembly and said rings in said mounted re 
lationship whereby said stuffing box has a sealed 
universally movable fluid-tight joint relation 
ship with said first one of said recesses, and 
packing means in said stuffing box in engage 
ment with said wash pipe for maintaining a 
relatively rotatable fluid-tight engagement about 
said wash pipe, a second one of Said recesses 
having intermediate the ends thereof a diamet 
rically enlarged trapezoidiform annular notch 
having its outer end boundary Surface obtuse 
angled with respect to its outer circumferen 
tial surface, the said annular notch Spatially 
encircling a portion of said wash pipe, a Wash 
pipe retaining means adapted to be renovably 
attached to said wash pipe to form a unit there 
with, said retaining means being further adapt 
ed to be removable and loosely attached to the 
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Within the inner end thereof and a bearing ring 
mounted within the outer end thereof, said 
rings having opposed spherical concave surfaces 
of revolution of equal radii on their inside di 
ameter, a Wash pipe packing assembly compris 
ing an outer cylindrical stuffing box having 
Spherical end corner convex surfaces of revo 
lution about a common center located on its 
taxis, said convex surfaces being adapted for 
movable surface engagement with the respec 
tive opposed concave surfaces of said sealing 
and bearing rings when mounted therebetween 
within said first one of said recesses, means for 
retaining said wash pipe packing assembly and 
Said rings in said mounted relationship where 
by said stuffing box has a sealed universally 
movable fluid-tight joint relationship with said 
first one of said recesses, and packing means in 
Said stuffing box in engagement with said wash 
pipe for maintaining a relatively rotatable fluid 
tight engagement about said wash pipe, a sec 
Ond one of said recesses having intermediate 
the ends thereof a diametrically enlarged trap 
eZoidiform annular notch having its outer end 
boundary surface obtuse angled with respect to 
its outer circumferential surface, the said an 
nular notch Spatially encircling a portion of 
Said wash pipe, means for retaining said wash 
pipe Within Said Second recess comprising a ra 
dially split flanged collar adapted with clamp 
ing means for removably clamping said split 
collar rigidly upon Said wash pipe to form a 
unit therewith, said flange of said collar com 
prising a cylindrical opening parallel to and ra 
-dially Spaced from said wash pipe, a shouldered 
fastening means passing through said cylindri 
cal Opening and removably mounted upon the 
housing of said second recess, said cylindrical 
opening having axial and diametrical clear 
ance about Said shouldered fastening means 
whereby said wash pipe and split collar unit in 
its assembled relationship has limited axial os 
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cillatory movement with respect to the axis of 
said second recess while being substantially 
non-rotatable thereto, and a resilient Sealing 
ring mounted in said annular notch having seal 
ing engagement with said obtuse angled surface 5 
thereof and with the outer circumferential sur 
face of said wash pipe, whereby said wash pipe 
has a flexible sealed relatively non-rotatable en 
gagement with said Second receSS. 
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