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Our invention relates to rotary swivels which 
have a particular utility in the oil producing in 
dustry. In the detailed description which is to 
follow, our invention will be described in con 
nection. With Such use. 

In order that the features and advantages of 
our invention may be better understood brief 
reference Will be made to the oil producing in 
dUI'Stry. 
As illustrated in Fig. of the accompanying 

drawings, which shows a utility view illustrating 
the use of our invention, it is common practice to 
drill oil wells by means of a rotary bit secured 
to the lower end of a string of drill pipe 2. The 
drill pipe 2 extends to the surface of the ground 
and has a kelly g connected to its upper end 
which extends through a rotary machine 5 and 
is engaged and caused to rotate by the table f6. 
In accordance with standard practice, a swivel 7, 
to which type of apparatus our invention relates, 
is connected to the upper end of the kelly 4. 
This swivel is supported by means of a travelling 
block 8, the hook of which is illustrated in Fig. 1. 
During drilling operations it is common practice 
to pump rotary mud downward through the drill 
pipe, which rotary mud issues from openings such 
as indicated at 20 in the bit , and this rotary 
mud thereafter flows upward through the well 
to the surface of the ground and performs the 
valuable functions of carrying the cuttings to the 
surface of the ground, preventing cave-ins of the 
walls of the well, and when an oil formation or 
gas formation is penetrated in holding back the 
pressure. This rotary mud is pumped by means 
of a slush pump 2 and flows through a stand pipe 
22 and a flexible hose 23 to the swivel . 

In the present advance stage of oil Well drilling, 
Wells are drilled very deep, it being common prac 
tice to reach 8000 and 9000 feet, and it is there 
fore necessary that the swivel be constructed to 
support enormous loads. It is likewise necessary 
to pump the rotary mud under relatively high 

Due to the fact that this rotary mud 
contains, as a large percentage of its Volume, 
abrasive particles, the parts of the Swivel must be 
designed so that any parts which Wear can be 
easily replaced and so that suitable packing of 
relatively long life, and which may be readily 
replaced, is provided. It is furthermore desirable 
from the standpoint of efficiency that the Swivel 
be designed so that in case repair is necessary the 
parts may be quickly taken apart, the repair or 
replacement work done, and then quickly assemi 
bled, in order that the well will not be taken out 

of Service for any more than a minimum length 
of time. 

It is the principal object of our invention to 
ÞrOvide a Swivel which is designed from the Standi 
point of construction and also of operation to 
meet the present and future requirements of the 
oil drilling industry. 

it is an object of our invention to provide a 
rotary Swivel in which the different bearings 
which support the rotating parts may be readily 
removed, repaired, and replaced in a minimum 
length of tine. 

It is an object of our invention to provide a 
rotary SWivel in which the bearings will be pro 
Wided with ample and efficient lubrication. 

It is an object of our invention to provide a 
rotary swivel in which the stuffing box between 
the stationary and moving parts is so supported 
that it may be readily removed, repaired, and 
reinstalled. 

It is an object of our invention to provide a 
rotary SWivel in which the stufing box between 
Stationary and moving parts is so positioned that 
it will be efficiently cooled, thus increasing the life 
of the packing. 

It is an object of our invention to provide a ro 
tary swivel in which the wash pipe which co 
Operates with the stuffing box and which is ordi 
narily subjected to considerable wear may be 
readily and quickly replaced, thus keeping the 
rotary swivel out of service for but a minimum 
of time. 
The foregoing objects set forth the more general 

and comprehensive objects and advantages of 
the invention. There are, however, many fea 
tures and objects which reside in certain pre 
ferred details of construction and arrangements 
of parts and which are too numerous to set forth 
at this point, but will be pointed out in the course 
of the detailed description of our invention which 
is to follow. 

Referring to the accompanying drawings which 
show preferred and alternative forms of our in 
Venti???: 

Fig. is a utility view (which has already been 
described) illustrating the utility of our inven 
tion. w 

Fig. 2 is an elevational view partly in section 
showing the preferred form of our invention. 

Fig. 3 is a sectional view taken on the line 3-3 
of Fig. 2. 

Fig. 4 is a sectional view taken on the line 4-4 
of Fig. 2. w 

Fig. 5 is a fragmentary elevational sectional 
view taken on the line 5-5 of Fig. 2. 
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2 
Fig. 6 is a fragmentary vertical sectional view 

through the stuffing box of our invention and is 
taken on the line 6-6 of Fig. 3. 

Fig. 7 is a fragmentary perspective view of a 
lantern or spacer part employed in the stuffing 
box of our invention. 

Fig. 8 is a fragmentary view similar to Fig. 6, 
and showing an alternative packing arrangement 
which may be employed in our invention. 

Referring to the drawings in detail, and par 
ticularly to Figs. 2 to 5 inclusive, We provide the 
Swivel With a body consisting of an upper sec 
tion 3) and a lower section 3. The upper Section 
3 consists essentially of a cylindrical portion 32. 
having an outwardly extending flange 33. The 
lower section 3 is essentially of cup shape having 
a lower wall 34, a side wall 35, and an upper flange 
36 which engages the flange 33 on the UPPDr sec 
tion 30. These two parts are secured togetheroy 
bolts 3 which extend through openings provided 
in the fianges 33 and 36 and in the bottom Wall 
35. These bolts have nuts 33 on the lower ends 
thereof and thereafter the two sections 33 and 3 
may be separated by renoving the nuts 38 fron. 
the bolts 3. The swivel is supported by means 
of a stirrup or yoke 4 which is pivotaly Rounted 
on pins 4 secured to the upper Section 3. 

Rotatably supported within the body is a 
spindle A3, the lower end of Winich is connected 
to the kelly 4. The spindle 43 is rotatably 
supported by a bearing arrangement which will 
now be described. For carrying the Weight of 
the spring of drill pipe there is grovided a 

This thrust bearing is Sup 
ported by the lower section 3 S of the body which 
has a horizontal face 43 on which the tarist 
bearing rests and has a cylindric2. Concentric 
shoulder 35 which holds the thrust bearing is a 
concentric position. The spindle 33 has an out 
Wardly extending shoulder á3 which engages 
the thrust bearing 44 and by means of which the 
weight of the drill pipe is transferred to the 
thrust bearing. 

For the purpose of restraining the spindle 43 
from radial or lateral movement, a lower radial 
bearing 50 and an upper radial bearing 5 are 
provided. The lower radia bearing surrounds a 
cylindrical face 53 of the spindle 3 and engages 
an inner cylindrical face 5 provided in the 
lower part of the upper section 3. There is a 
shoulder 55 on the Spindle A3 below the cylin 
drical face 53 and there is a shoulder 56 above 
the cylindrical face 54 of the section 3D. The 
upper radial bearing Surrounds a cylindrical face 
59 provided by the spindle 43 and engages an 
internal cylindrical face 60 provided at the upper 
end of the section 30. There is a shoulder 6 
provided by the upper section 30 at the lower 
end of the internal cylindrical face 60. To pre 
Went relative vertical movement between the 
spindle 43 and the body we provide a hold-down 
bearing 63 which is positioned between the shoul 
der 48 and a shoulder 64 provided by the upper 
section 30 immediately below the internal cylin 
drical face 54. 
The bearings 44, 50, and 63 are all removable 

from the lower part of the body and the bearing 
5 is removable from the upper part thereof. 
This particular arrangement of the bearing en 
ables the upper section 30 to be relatively reduced 
in size and at the same time amply strong, and 
enables the rotary swivel as a whole to be made 
considerably Smaller than the Swivels in use at 
the time our invention was developed. 
A Seal is formed around the lower end of the 

2,113,647 
spindle 43 by means of a lower cover 66 which is 
secured to the lower section 3 and which carries 
suitable oil seal parts 67. A seal is formed at 
the upper end of the spindle 43 by means of a 
Swivel body cover 68 secured to the upper section 
80 by studs 69, and which carries a Suitable oil 
seal member 70. 
The body is designed so that it may contain 

ample lubricant for the various bearings. The 
upper section is provided with an opening 
through it which is of sufficient size to receive 
the spindle 43 and at the same time provide an 
oil chamber 2 which carries ample lubrication 
for the radial bearings 50 and 5. The lower 
section 3 is cup shaped, as pointed out hereto 
fore. It therefore provides a relatively large 
chamber 3 which carries a larger volume of 
lubricant so that the thrust bearing which car 
ries the weight of the drill pipe may receive its 
proper annount of lubrication. The lubricant is 
delivered to the chambers 2 and 73 which co 
operate to provide the lubricant chamber of the 
SWive through a passage & which is formed in 
the cylindrica wall 32 of the upper section 30. 
the lower end of the passage 4 is connected 
to the chamber 3, and the upper end thereof is 
connected to an opening 75 formed in the Swive 
body cover 68 and which is closed by a suitable 
plug $. This filling passage is extendedi rela 
tively high in order that the oil level may be 
maintained above the upper radial bearing 5. 
The chamber 3 is designed so that the thrust 

bearing 85 is at the inner part thereof. When 
the parts are in operation the centrifugal force 
tends to throw the oil outwardly. It will be 
noted, however, that the chamber 3 is provided 
with an annular pocket 78 which is below the 
moving parts of the thrust bearing 44. As shown 
in Fig. 4, the chamber 3 is divided into sec 
tions by means of the inwardly extending webs 
9 and the walls 80 which define the passages 
through which the bolts 3 extend. The pocket 
8 which is thus divided into sections provides 

a sediment receptacle into which any sediment 
or foreign matter in the oil may settle out of 
circulation and not be returned to the bear 
ings. When the lower Section has been removed 
from the upper section the interior of the cham 
ber 3 is readily accessible and the pocket 78 
may at that time be cleaned. 
Secured to the upper end of the spindle 43 

is a wash pipe 85. The wash pipe 85 has a lower 
end 86 which extends into a counterbore of the 
spindle, and it also has a flange 87 through which 
a securing stud 88 extends. The wash pipe 85 
therefore is secured to the spindle 43 and ro 
tates therewith. The wash pipe 85 is at its up 
per end in communication With a gooseneck 90 
and to prevent leakage between the rotating wash 
pipe 85 and the non-rotating gooseneck 90 a 
stuffing box 9 is provided. 

Extended upward from the swivel body cover 
68 is a plurality of arms 92 which supports a 
ring 93 at the upper end. The arms 92 and the 
ring 93 constitute what we term a "bridge'. As 
best shown in Fig. 6, the ring 93 has a central 
opening 95 and a counterbore 96. Supported by 
the ring 93 is a stuffing box housing 97. The 
stuffing box housing 97 has a flange 98 at its 
upper end which rests in the counterbore 96 and 
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The engagement of the faces forming the depres 
sions 00 with the studs to prevents the stuffing 
box housing from rotating. The lower end of the 
stuffing box housing is provided with heat ra 
diating fins fo3. The gooseneck.90 has a flange 
O4 which rests above the ring 93 and engages 

the upper end of the stuffing box housing 9. 
The studs of extend through openings in the 
flange 04 and the parts are secured together by 
nuts 05 screwed onto the upper ends of the 
studs. When it is desired to disassemble the 
stuffing box arrangement the nuts 05 are re 
moved, the gooseneck is removed by moving it 
upward, and thereafter the stuffing box housing 
may be removed by pulling it upward through 
the opening 95. This exposes the wash pipe 85 
and permits its removal. It will be seen that 
these parts may be disassembled and assembled 
without disturbing the Spindle or body of the 
rotating swivel. Other than described, the goose 
neck 9 is made in accordance with standard 
practice and the rotary hose 23 is connected 
thereto as shown in Fig. i. 

In the preferred form of our invention. We emi 
ploy a packing arrangement as illustrated in 
Fig. 6. An alternative form of packing which 
may be used is illustrated in Fig. 8. 

Referring to Fig. 6, the stuffing box housing 
9 is of larger internal diameter than the eXter 
nal diameter of the wash pipe 85. The lower end 
of the stuffing, box housing 9, however, has an 
inwardly extending wall fol. The flange 64 of 
the gooseneck 90 is provided with a passage of . 
substantially the same diameter as the space pro 
vided within the stuffing box housing SA and at the 
upper end thereof there is a shoulder 68. There 
is therefore provided around the upper end of 
the wash pipe 85 a packing chamber 09 in which 
the preferred form of packing of our invention 
is placed. 
The upper face of the in Wardly extending Wall 

A 0 is provided with an annular channel 6, 
which channel has down Wardly converging Walls 
which blend into a curved bottom wall. Placed in 
the packing chamber immediately, above the in 
wardly extending wall 0 and extending into the 
channel ) is a packing element which is com 
pletely annular or ring shaped and which is of 
W-shaped or chevron shaped cross-section. The 
packing element has a pair of upwardly diverging 
walls 2 which have end faces. A which are 
substantially of cylindrical shape So that the 
end Walls i ?k engage the outer Wall of the Wash 
pipe 85 and the inner wall of the stuffing box 
housing 9. Placed above the packing element 

is a spacer or lantern 6. As shown best in 
Fig. 7, the spacer 6 has a lower annular part 
of V-shaped cross-section which fits against 
the upper faces of the walls 2 and has an upper 
annular portion 8 which provides an upwardly 
exposed channel 9 which is of substantially the 
same shape as the channel ff0. The portions 

and f 8 are connected together by a relatively 
thin vertical Wall 20 having openings 2 therein. 
The upper section 8 has vertical channels 23 
cut in the opposite sides thereof to permit free 
passage of grease. Placed above the spacer 6 
is a plurality of packing elements 26 which are 
of the same Construction as packing element . 
Placed above the packing elements 26 is a spacer 
or lantern 27 which is of the same construction 
as the Spacer or lantern f6. Placed above the 
spacer 27 is a plurality of packing elements 29, 
each of which is of the same construction as the 
packing elements and 26. Placed above 

3. 
the packing elements 29 is a follower 30 which 
is of V-shaped cross-section at its lower end SO 
that it fits in between the walls of the uppermost 
packing element 29 tending to hold it against the 
walls defining the packing chamber 99. Con 
pressed between the follower i3 and the shoulder 
08 is a spring 32. The purpose of this spring 
32 is to force the entire packing construction 

starting with the follower 30 downward against 
the inwardly projecting wall for in order that 
the packing elements will be held in proper pack 
ing position; namely, with the end faces 4 of 
the side walls 2 of the packing elements , 
26, and 29 in engagement with the two cylin 

drical surfaces defining the side Walls of the 
packing chamber 09. Adjacent the spacer 6 
and the spacer 27 grease passages 35 and 36, re 
spectively, are provided in the stuffing box hous 
ing 97. Suitable grease nipples, such as Alemite 
fixtures 3 and 38, are screwed into the passages 
635 and 36 so that grease may be introduced but 
Will be prevented from leaking from the Stuffing 
box. It will be seen that the passages 35 and 
436 communicate with grease pockets 40 and 8 
provided by the spacers 6 and 27. When 
grease is introduced into the upper grease pocket 
& i the pocket is first filled and thereafter grease 

Will flow upwardly around and between the pack 
ing elements 29. The pressure, however, of the 
grease tends to force the packing elements 26 
outwardly so that grease will mot flow in a, down 
ward direction. When grease is forced into the 
lower pocket & the pocket is first filled and 
thereafter the grease is forced upwardly around 
the packing elements 26. It will be seen, there 
fore, that all of the space within the packing 
chamber 9 with the exception of that occupied 
by the various elements which have been described 
is filled with grease or other suitable lubricant 
which may be desired. The spring 32 holds the 
parts in proper operating position and performs its 
function Until the rotary SWivel is put into op 
eration. When the slush pump 2 ?, as shown in 
Fig. , is set into operation pressure is developed 
in the gooseneck 9 and the Wash pipe 85. Ro 
tary mud under pressure may flow through a 
Small passage 45 into the upper end of the pack 
ing chamber 99 and press against the follower 
83. It will therefore be seen that as the pres 
sure of the rotary mud increases the force ex 
panding the packing elements also increases, 
This increase in force is in direct proportion to 
the pressure of the rotary mud, and therefore 
when higher sealing characteristics are required 
they are automatically obtained. The pressure 
of the rotary mud may range between 1000 and 
20,000 pounds. 
As stated heretofore, the stuffing box body is 

provided with heat radiating fins, and therefore 
the temperature within the stuffing box will be 
maintained at a minimum. The packing may be 
replenished with grease at any time desired either 
during the operation of the rotary swivel or 
while it is out of service. This is possible due 
to the fact that the grease nipples 37 and 38 
are mounted on a stationary part. The packing 
per se of the preferred form of our invention has 
been extensively used in the field and has proven 
to be highly satisfactory and of much longer life 
than those of the prior art. Even though wear 
occurs in the packing elements , 26, and 29, 
a seal is still maintained. This is due to the fact 
that the Wear occurs at the faces 4 which en 
gage the rotating Wash pipe 85, and as this Wear 
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wear. The parts will not become misplaced even 
though there is no rotary mud pressure due to the 
presence of the compression spring 32. The 
packing may be conveniently replaced by loosen 
ing the nuts 05, removing the gooseneck 90, and 
then removing the packing assembly. It is un 
necessary to disturb any other parts of the de 
vice. If desired, the grease nipples 37 and 38 
may be removed and the stuffing box housing lift 
ed upwardly through the opening 95. In this way 
the packing parts may be very easily removed and 
replaced. At this time free access is had to the 
wash pipe and the wash pipe may be discona 
nected from the spindle 43 by removing the nuts 
from the studs 88 and lifted upWardly through 
the opening 95. 
In the alternative form of packing all parts are 

of the same Construction and the same numeras 
are applied except as follows. The lower end of 
the stufting box housing 9 is opened and is pro 
vided with internal threads 5 to receive a 
threaded gland A5 which is screwed upwardly 
around the wash pipe 85. Packing rings. 53 are 
placed in the upper part of the packing chamber 
09 and a lantern. A 5A is placed in the packing 
chamber below the rings of packing 53. This 
latern provides a grease pocket 55 to which 
grease is supplied through a passage 56 formed 
in the stuffing box housing 9, there being a grease 
nipple 5 threaded into the passage 856. Placed 
below the lantern 58 are packing rings 53 which 
are engaged by the upper end of the gland 25. 
By screwing upwardly on the gland 5 the pack 
ing is compressed and the gland may be locked 
in a desired position by means of a lock nut 6. 
In this form of our invention the pressure is not 
automatically applied to the packing but must be 
manually applied by first loosening the lock nut, 
66 and thereafter Screwing the gland 5 in an 
upward direction. This type of construction, 
however, has the other advantages of the gen 
eral stuffing box arrangement. 
We claim as Our invention: 
1. In a swivel of the class described, the com 

bination of: a body comprising upper and lower 
separable parts; a spindle extending axially 
through said body and rotatably supported ex 
clusively by said lower part; lower spacing bear 
ings carried by Said spindle and engaging said 
upper part, said spindle and said bearing means 
being removable downwardly from said upper 
part When said upper and lower parts are sepa 
rated; and an upper bearing carried by said 
upper part and engaging said spindle, said upper 
bearing being removable upwardly from said up 
per part. 

2. In a SWivel of the class described, the com 
bination of: a body comprising upper and lower 
separable parts; a spindle extending axially 
through Said body and rotatably supported ex 
clusively by said lower part; a hold-down bear 
ing carried by said spindle and engaging a lower 
face of Said upper part; a lower radial bearing 
carried by said Spindle and engaging said upper 
part; and an upper radial bearing carried by 
said upper part and engaging said spindle, said 
spindle, said hiold-down bearing, and said lower 
radial bearing being removable downwardly from 
said upper part when said parts are separated. 
and said upper radial bearing being removable 
upwardly from said upper part. 

3. In a Swivel of the class described, the com 
bination of: a two part body comprising upper 
and lower separable parts; a spindle extending 

?,118,64? 
wardly, thus automatically compensating for the . axially through said parts; a thrust bearing car 

ried within said lower part; a flange portion on 
said spindle and carried by said thrust bearing 
whereby said Spindle is rotatably supported by 
said lower part; a hold-down bearing carried on 
said fange portion and engaging a lower face of 
said upper part; a lower radial bearing carried 
by said spindle and engaging an inner annular 
wall of said upper part; and an upper radia 
bearing carried by said upper part and engaging 
said spindle, said spindle, said hold-down bear 
ing and said lower radial bearing being remov 
able downwardly from said upper part and said 
upper radial bearing being removable upwardly 
from said upper part. 

4. In a swivel of the class described, the com 
bination of: a two part body comprising upper 
and lower separable parts, said lower part having 
walls forming an oil chamber; a thrust bearing 
within said chamber; a spindle extending axially 
through said body and having a flange portion 
engaging said thrust bearing whereby said Spindle 
is rotatably supported solely by said lower part; 
and walls forming sediment pockets in the lower 
wall of said chamber and positioned radially out 
ward fron said thrust bearing, said sediment 
pockets being accessible for cleaning when said 
parts are separated. 

5. In a swivel of the class described, the com 
bination of: a two part body comprising upper and ; 
lower separable parts, said lower part having Walls 
forming an oil chamber; a thrust bearing within 
Said chamber; a spindle extending axially through 
Said body and having a flange portion engaging 
said thrust bearing whereby said spindle is ro 
tatably supported Solely by said lower part; Walls 
forming sediment pockets in the lower wall of 
said chamber and positioned radially outward 
from Said thrust bearing, said sediment pockets 
being accessible for cleaning when said parts are 
Separated; and Sealing means between said lower 
part and said Spindle below said oil chamber. 

6. In a swivel of the class described, the com 
bination of: a spindle rotatably supported in a 
Stationary body and projecting upwardly there 
from; a Wash pipe carried on the upper end of 
said spindle and rotatable therewith; a bridge 
Comprising a lower plate supported by said body 
and an upper ring Spaced from said lower plate 
by a plurality of legs, said ring supporting a 
gooseneck for delivering fluid into said wash pipe; 
and a packing housing surrounding Said wash 
pipe and having a flange confined between said 
ring and Said gooseneck for the support thereof, 
Said packing housing extending downwardly from 5. 
Said upper ring and being exposed to the air 
for cooling. p 

7. In a Swivel. Of the class described, the com 
bination of: a spindle rotatably supported in a 
stationary body and projecting upwardly there 
from; a Wash pipe carried on the upper end of 
said Spindle and rotatable therewith; a bridge 
comprising a lower plate supported by said body 
and including sealing means engaging said spindle 
to seal the space between said spindle and said 
body, and an upper ring spaced from said lower 
plate by a plurality of legs, said ring supporting 
a gooseneck for delivering fluid into said wash 
pipe; and a packing housing surrounding said 
Wash pipe and having a flange confined between 
said ring and said gooseneck for the support 
thereof, said packing housing extending down 
wardly from said upper ring and being exposed 
to the air for cooling. 

8. In a rotary Swivel, the combination of: an 

O 

40 

5 5 

60 

65 

70 

75 



10 

20 

25 

30 

35 

2,118,64? 
upper body section having an opening, a lower 
shoulder near the lower part thereof, and an 
upper shoulder near the upper end thereof; a 
lower body section adapted to be secured to said 
upper body section and providing a chamber; 
a rotatable spindle extending into Said Opening 
and said chamber; a thrust bearing in said cham 
ber for taking the thrust of Said spindle; and 
upper and lower radial bearings for Said Spindle 
and being respectively in engagement with Said 
lower and upper shoulders. 

9. In a rotary swivel, the combination of: an 
upper body section having an opening, a lower 
shoulder near the lower part thereof, and an 
upper shoulder near the upper end thereof; a 
lower body section adapted to be secured to Said 
upper body Section and providing a chamber; a, 
rotatable spindle extending into said Opening and 
Said chamber; a thrust bearing in said chamber 
for taking the thrust of said spindle; upper and 
lower radial bearings for said spindle and being 
respectively in engagement with said lower and 
upper shoulders; and a hold-down bearing for 
said spindle positioned between said thrust bear 
ing and said radial bearings. 

10. In a rotary Swivel, the combination of: a 
body providing a chamber having an upper elon 
gated Small cross-sectional portion and a lower 
enlarged portion; a spindle extending into said 
chamber; a thrust bearing Supported in said 
lower enlarged portion of said chamber for sup 
porting said spindle; and a pair Of spaced radial 
bearings for said spindle positioned in said upper 
Small Cross-Sectional portion of said chamber. 

11. In a rotary swivel, the combination of: a 
body providing a chamber having an upper elon 
gated Small cross-sectional portion and a lower 
enlarged portion; a spindle extending into said 

chamber; a thrust bearing supported in the 
lowermost part of said lower enlarged portion 
of said chamber for supporting said spindle; and 
a pair of spaced radial bearings for said spindle 
positioned in Said upper Small cross-sectional 
portion of Said chamber. 

12. In a rotary swivel, the combination of: a 
body providing a chamber having an upper elon 
gated Small CrOSS-sectional portion and a lower 
enlarged portion; a spindle extending into said 10 
chamber; a thrust bearing supported in said 
lower enlarged portion of said chamber for Sup 
porting said spindle; a pair of spaced radial bear 
ings for said spindle positioned in said upper 
small cross-sectional portion of said chamber; 
and a hold-down bearing for said spindle posi 
tioned between said upper and lower portions of 
said chamber. , 

13. A combination as defined by claim 12 in 
Sectional size than said upper portion of Said 
chamber, and which is engaged by said thrust 
and hold-down bearings. 

14. In a swivel of the class described, the com 
bination of: a spindle rotatably supported in a 
stationary body and projecting upwardly there 
from; a wash pipe carried on the upper end of 
said spindle and rotatable therewith; a bridge 
Supported by Said body and having a Supporting 
wall spaced above said body; a gooseneck for 
delivering fluid into said wash pipe, supported 
by said Supporting wall; and a packing housing 
surrounding said wash pipe and having a flange 
confined between said supporting wall and said 
gOOSeneck for the support thereof, 
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