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Patented Apr. 4, 1950 2,502,972 

UNITED STATES PATENT OFFICE 
2,502,972 

FLUID SWWEL FOR OR LLNGAPPARATUS 

Robert A. McCallum, Michigan City, Ind., as 
signor to Joy Manufacturing Company, a cor 
poration of Pennsylvania 
Application July 27, 1946, Serial No. 686,52 

(C. 285-97.1) 8 Claims. 

My invention relates to swivels, and m0re par 
ticularly to water swivels that are adapted espe 
cially for use with drilling apparatus of the ro 
tary type. 

During the drilling of earth formations with a 
drill of the rotary type, it is necessary that a 
liquid be supplied to the bottom of the drill hole 
for cooling the drill bit and washing away the 
cuttings formed thereby. It is customary prac 
tice to deliver the liquid through passages in the 
drill rod and bit to the face of the latter, making 
it necessary that a swivel be provided for de 
livering the liquid from a non-rotatable supply 
connection to passage means in the rotatable 
drill rod. 
An object of my invention is to provide an in 

proved swivel for delivering a liquid from a sta 
tionary supply connection to passage means in 
a rotatable element. Another object is to pro 
vide an improved water swivel having an in 
proved bearing and sealing means between rela 
tively rotatable parts thereof. Other objects will 
appear in the course of the following description. 
In the drawing in which there is shown for 

purposes of illustration, one form which my in 
vention may assume in practice: 

Fig. 1 is a side elevational view of a drilling 
apparatus in which my improved water swivel is 
incorporated. 

Fig. 2 is an enlarged longitudinal sectional view 
showing the Water swivel connected to the upper 
end of the feed Screw. 
In the illustrative embodiment of the invention 

there is shown a drilling apparatus, generally 
designated , which may be generally like the 
drilling apparatus shown and described in my 
application, Serial No. 558,848, filed October 16, 
1944. The drilling apparatus includes a fluid 
actuated motor 2 having a fluid supply connec 
tion 3 and operating to rotate a feed screw 4 
which extends through the motor and through a 
feed control casing 6. Connected to the lower 
end of the feed screw by an adapter T is a con 
ventional drill rod 8 which is adapted to carry 
a suitable drilling implement, not shown. At the 
upper end of the feed screw is my improved swivel, 
generally designated 0, which operates to de 
liver a liquid, such as water, from a non-rotatable 
supply connection if to the interior 2 of the 
rotatable feed screw, the latter shown herein as 
being of tubular shape; and the liquid is con 
ducted from the feed screw through paSSage 
means, not shown, in the adapter and drill rod to 
the bottom of the hole being drilled. 
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sleeve-shaped member 4 threaded at 5 into the 
upper end of the rotatable feed screw 4. Extend 
ing through the member 4 is a bushing 6 having 
at its lower end an enlarged portion T provided 
With a beveled surface 8 which is adapted to 
abut a beveled surface 9 on the lower end of the 
member 4. When the surfaces f8 and 9 are 
in engagement with each other, the upper end 
of the bushing extends somewhat beyond the end 
of the member 4. Resting upon the upper end of 
the bushing is a collar 20 having an internal 
receSS 2 which receives a packing 22. This 
packing prevents leakage between the members 
20 and 24 and also exerts a light pressure on the 
collar 20 holding it in sealing contact with the 
bushing 16. A member 24 has an enlarged por 
tion 25 arranged above the collar 20 and a non 
rotatable elongated cylindrical portion 26 pro 
jects through the collar and the bushing in the 
manner shown. A nut 27 is threaded upon the 
lower end of the portion 26 and acts against the 
lower end of the bushing to position the member 
24 So that the clearances at the opposite ends of 
the bushing are only sufficient to permit a free 
rotation of the bushing and the member 24 rela 
tive to each other. A cotter pin 28 extends 
through openings in the portion 26 and into slots 
in the nut 2 for holding the latter in its ad 
justed positions. Formed in the enlarged por 
tion 25 is a chamber 30 to which liquid is de 
livered by the connection , and a passage 3 f in 
the cylindrical portion 26 conducts the liquid from 
the chamber 30 to the interior of the feed screw. 

In order that no liquid may escape between the 
bushing 6 and the member 4, there is placed 
between them a sealing material, such as a con 
ventional waterproof cement. The bushing has a 
close fit in the member 4, and, by reason of its 
close fit and the presence of sealing material, is 
caused to rotate with the member 4. The fit 
of the cylindrical portion 26 within the bushing 
is such that they are freely rotatable relative to 
each other and yet there is prevented an escape 
of liquid between them. The bushing is made of 
carbon So that the resistance to its rotation rela 
tive to the portion 26 is low even with a fairly 
close fit, and no lubricant needs to be added. The 
pressure exerted by the packing 22 on the collar 
20 to hold the latter in contact with the bushing 
prevents leakage between the parts and serves to 
maintain the parts in sealing contact even when 
the parts are slightly out of alignment and the 
vibrations set up within the apparatus tends ax 
ially to displace slightly the parts 6 and 20. 

The water swivel 0, as shown, comprises a 55 Thus an adequate seal between the parts is main 
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tained at all times preventing substantial leak 
age of liquid from between the relatively rotat 
ing parts. The nut 27 may be adjusted to pro 
vide clearances at the ends of the bushings suf 
ciently small to prevent the escape of liquid past 
then. 
While there is in this application specifically 

described One form which the invention may as 
Sune in practice, it will be understood that this 
form of the same is shown for purposes of illus 
tration and that the invention may be modified 
and embodied in various other forms without de 
parting from its Spirit or the scope of the ap 
pended claims. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. A fluid Swivel for a drilling apparatus of 

the kind having a rotating tubular drill element 
and a fluid inlet head connectable to an ex 
traneous source of fluid supply whereby fluid may 
be supplied through said head to the interior 
of said rotating drill element, comprising a sleeve 
like member detachably secured to one end of 
said rotating drill element, said fluid inlet head 
having a cylindrical tubular conduit portion, a 
cylindrical bearing and sealing bushing extend 
ing axially through the bore of said sleevelike 
member and Sealingly secured at its exterior pe 
riphery to the walls of said bore, said tubular 
portion rotatably fitting the bore of said bush 
ing and extending axially therethrough, a seal 
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drical bearing and sealing bushing extending ax 
ially through the bore of said sleevelike member 
and sealingly secured at its exterior periphery to 
the walls of said bore, said tubular portion rotat 
ably fitting the bore of said bushing and extend 
ing axially therethrough, a sealing annulus sur 
rounding said tubular portion at one end thereof 
between said fluid inlet head and the adjacent 
end of said bushing and sealingly engaging the 
surface of said end of said bushing, said fluid 
inlet head having an inner plane surface with 
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ing annulus surrounding said tubular portion at 
One end thereof between said fluid inlet head 
and the adjacent end of said bushing and seal 
ingly engaging said end of said bushing, and ad 
justable means secured to the opposite end of 
said tubular portion within said tubular drill 
element and having an end bearing surface en 
gaging the opposite end of said bushing. 

2. A fluid Swivel for a drilling apparatus of the 
kind having a rotating tubular drill element and 
a fluid inlet head connectable to an extraneous 
source of fluid supply whereby fluid may be sup 

which said end surface of said bushing is par 
allel, and said sealing annulus including a collar 
sealingly engaging said end of said bushing and 
a resilient packing ring sealingly engaging said 
plane surface on said fluid inlet head and yield 
ingly urging said collar into sealing contact with 
said end surface of said bushing, and adjust 
able means secured to the opposite end of said 
tubular portion within said tubular drill element 
and having an end bearing surface engaging the 
opposite end of said bushing. 

4. A fluid swivel for a drilling apparatus of 
the kind having a rotating tubular drill element 
and a fluid inlet head connectable to an extra 
neous source of fluid supply whereby fluid may 
be supplied through said head to the interior of 
said rotating drill element, comprising a sleeve 
like member detachably secured to one end of 
said rotating drill element, said fluid inlet head 
having a cylindrical tubular conduit portion, a 
cylindrical bearing and sealing bushing extend 
ing axially through the bore of said sleevelike 
member and sealingly secured at its exterior pes 
riphery to the walls of said bore, said tubular 
portion rotatably fitting the bore of Said bush 
ing and extending axially therethrough, a seal 
ing annulus surrounding said tubular portion at 
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plied through said head to the interior of said 
rotating drill element, comprising a sleevelike . 
member detachably secured to one end of said 
rotating drill element, Said fluid inlet head hav 
ing a cylindrical tubular conduit portion, a cylin 
drical bearing and sealing bushing extending 
axially through the bore of said sleevelike member 
and sealingly secured at its exterior periphery to 
the Walls of said bore, said tubular portion ro 
tatably fitting the bore of said bushing and ex 
tending axially therethrough, a sealing annulus 
surrounding Said tubular portion at One end 
thereof between said fluid inlet head and the 
adjacent end of Said bushing and sealingly en 
gaging said end of said bushing, said sealing 
annulus including a collar sealingly engaging 
said One end of said bushing and a yieldable 
member for urging said collar into sealing con 
tact with said end of said bushing, and adjust 
able means secured to the opposite end of said 
tubular portion within said tubular drill ele 
ment and having an end bearing surface engag 
ing the opposite end of said bushing. 

3. A fluid swivel for a drilling apparatus of the 

one end thereof between said fluid inlet head and 
the adjacent end of said bushing and sealingly 
engaging said end of said bushing, said sleevelike 
member having a conical recess at one end and 
said bushing having a conical portion at its op 
posite end engaging said conical surface, and 
adjustable means secured to the opposite end of 
said tubular portion within said tubular drill 
element and having an end bearing surface en 
gaging said opposite end of said bushing. 
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5. A fluid swivel for a drilling apparatus of 

the kind having a rotating tubular drill element 
and a fluid inlet head connectable to an extra 
neous source of fluid supply whereby fluid may be 

...supplied through said fluid head to the interior 

55 
of said rotating drill element, comprising a sleeve 
like member detachably secured to one end of said 
rotating drill element, said fluid inlet head hav 
ing a cylindrical tubular conduit portion, a cylin 
drical bearing and sealing bushing extending 
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kind having a rotating tubular drill element and 
a fluid inlet head connectable to an extraneous 
source of fluid supply whereby fluid may be 
supplied through said head to the interior of said 
rotating drill element, . comprising a sleevelike 
member detachably secured to one end of Said 
rotating drill element, said fluid inlet head hav- . 
ing a cylindrical tubular conduit portion, a cylin 75 

axially through the bore of said sleevelike men 
ber and sealingly secured at its exterior periph 
ery to the walls of said bore, said tubular por 
tion rotatably fitting the bore of said bushing 
and extending axially therethrough, a sealing an 
nulus surrounding said tubular portion at one 
end thereof between said fluid inlet head and the 
adjacent end of Said bushing and sealingly en 
gaging said end of said bushing, and adjustable 
means secured to the opposite end of said tubular 
portion within said tubular drill element and 
having an end bearing surface engaging the ope 
posite end of said bushing, said adjustable means 
including a nut threaded on said opposite end of 
said tubular portion and having a plane bearing 
surface engaging the end surface of said oppo 
site end of said bushing. 
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6. A fluid swivel for a drilling apparatus of the 
kind having a rotating tubular feed screw and 
a fluid inlet head connectable to an extraneous 
Source of fluid supply whereby fluid may be sup 
plied through said head to the interior of said 
tubular feed screw, comprising a sleevelike mem 
ber detachably secured to One end of said tubular 
feed Screw, Said fluid inlet head having a non 
rotatable cylindrical tubular conduit portion, a 
rotatable cylindrical bearing and sealing bush 
ing extending axially through the bore of said 
sleevelike member and Sealingly Secured at its 
exterior periphery to the walls of said bore, said 
non-rotatable tubular portion rotatably fitting 
the bore of said rotatable bushing and extending 
axially therethrough, a sealing annulus surround 
ing said tubular portion at one end thereof be 
tWeen said fluid inlet head and the adjacent end 
of said bushing and Sealingly engaging said end of 
said bushing, and adjustable means. Secured to 
the opposite end of said tubular portion within 
Said tubular feed screw and having an end bear 
ing surface engaging the opposite end of Said 
bushing. 

7. A fluid swivel for a drilling apparatus of the 
kind having a rotating tubular drill element and 
a fluid inlet head connectable to an extraneous 
source of fluid supply whereby fluid may be sup 
plied through said head to the interior of Said 
rotating drill element, comprising a sleevelike 
member detachably Secured to one end of said 
tubular drill element, said fluid inlet head hav 
ing a cylindrical tubular conduit portion, a cylin 
drical bearing and sealing bushing extending 
axially through the bore of said sleevelike mem 
ber and sealingly received in said bore, said tubu 
lar portion rotatively fitting the bore of Said 
bushing and extending axially therethrough, a 
sealing ring surrounding said tubular portion be 
tween said inlet head and the adjacent end of 
said bushing and yieldable Sealing means seal 
ingly engaging an adjacent surface of said inlet 
head and urging said ring into sealing contact 
with said adjacent end of said bushing, and a 
member secured to the opposite end of Said tubule 
lar portion within said tubular drill element and 
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having a bearing surface engaging the opposite 
end of said bushing. 

8. A fluid swivel for a drilling apparatus of the 
kind having a rotating tubular drill element and 
a fluid inlet head connectable to an extraneous 
Source of fluid supply whereby fiuid may be sup 
plied through said head to the interior of said 
rotating drill element, comprising a sleevelike 
member detachably secured to one end of said 
tubular drill element, Said fluid inlet head having 
a cylindrical tubular Conduit portion, a cylindrical 
bearing and Sealing bushing extending axially 
through the bore of said sleevelike member and 
Sealingly received in said bore, said bushing hav 
ing an annular shoulder at one end having bear. 
ing Contact with a complemental surface on the 
adjacent end of said sleevelike member, said tu 
bular portion rotatively fitting the bore of said 
bushing and extending axially therethrough, a 
Sealing ring Surrounding Said tubular portion be 
tween Said inlet head and the adjacent end of said 
bushing, said last mentioned end of said bushing 
being opposite to Said first mentioned end of said 
bushing, and yieldable Sealing means sealingly 
engaging an adjacent surface of said inlet head 
and urging said ring into Sealing contact with 
Said adjacent end of said bushing, and a member 
Secured to the opposite end of said tubular portion 
within said tubular drill element and having a 
bearing surface engaging said opposite end of 
Said bushing. 

ROBERT A. McCAUM. 
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