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CLAIMS 

 

 1.  A sealed fluid joint (10A) comprising: 

 inner annular housing components (16A, 17A) positioned coaxially about a 

central longitudinal axis (5); 5 

an outer housing (20A) positioned coaxially about said inner annular housing 

components (16A, 17A), said outer housing arranged and designed to rotate relative to 

said inner annular housing components (16A, 17A) about said central longitudinal axis 

(5), said outer housing defining an annular groove cavity (30) that has upper and lower 

surfaces; 10 

upper and lower annular seals (40, 41) for sealing between said inner annular 

housing components (16A, 17A) and said outer housing (20A), wherein the upper and 

lower annular seals are disposed in upper and lower annular slots (61, 62) formed in 

said inner annular housing components or said outer housing; 

an inner housing inlet (26A) disposed in at least one of said inner annular 15 

housing components (16A, 17A) and arranged to provide fluid of pressure P to said 

annular groove cavity (30), the fluid allowed to fill a small space (105) between the 

outer housing and inner annular housing components, and the fluid exerting a first force 

(Fv1) longitudinally inwardly on an outer surface of said outer housing (20A), and a 

second force (Fv2) longitudinally outwardly on said upper and lower surfaces of said 20 

annular groove cavity (30), said second force (Fv2) having a greater magnitude than said 

first force (Fv1) so that said outer housing (20A) deflects longitudinally outwardly. 

 

2.  The fluid joint of claim 1, wherein the inner annular housing components 

are stationary. 25 

 

3.  The fluid joint of claims 1 or 2, further comprising: 

at least two thrust bearings (21A, 22A) between laterally extending annular 

surfaces of the outer housing (20A) and said inner annular housing components (16A, 

17A); and 30 
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at least one radial bearing (23A) between longitudinally facing surfaces of said 

inner annular housing components (16A, 17A) and said outer housing (20A). 

 

4.  The fluid joint of any of the preceding claims, wherein said upper and 

lower annular seals (40, 41) are dynamic seals. 5 

 

5.  The fluid joint of any of the preceding claims, wherein said upper and 

lower annular seals (40, 41) are face seals. 

 

6.  The fluid joint of any of the preceding claims, wherein the outer housing 10 

includes said upper and lower annular slots (61, 62) and the upper and lower annular 

seals (40, 41) are disposed in the upper and lower annular slots (61, 62). 

 

7.  The fluid joint of claim 6, wherein the upper annular slot (61) is above 

the annular groove cavity (30) and the lower annular slot (62) is below the annular 15 

groove cavity (30), the annular slots having a slot diameter that is less than an outer 

diameter of the annular groove cavity (30). 

 

8.  The fluid joint of any of the preceding claims, further comprising: 

second upper and lower annular seal slots (63, 64) which are substantially 20 

concentric to said upper and lower annular slots (61, 62) but are formed at an increased 

diameter in said outer housing (20A); and 

backup upper and lower dynamic seals (42, 43) disposed respectively in said 

second upper and lower annular seal slots (63, 64). 

 25 

9.  The fluid joint of claim 6, 7, or 8 wherein: 

said inner housing inlet (26A) has an internal diameter; 

said annular groove cavity (30) in said outer housing (20A) has an internal 

height and a width; 
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said internal height of said annular groove cavity (30) being from 50% to 60% of 

said internal diameter of said inner housing inlet (26A); 

said width of said annular groove cavity (30) being about twice said internal 

height; and 

wherein said upper and lower annular slots (61, 62) in the outer housing are 5 

positioned closely together in an axial direction thereby reducing the height of the 

pressure area (Heff) acting outwardly on said outer housing (20A). 

 

10.  The fluid joint of any of the preceding claims, further comprising 

backup seals (42, 43), secondary seals (44, 45), and backup secondary seals (46, 10 

47), positioned between said outer housing (20A) and said inner annular housing 

components (16A, 17A). 

 

11.  The fluid joint according to any of the preceding claims, wherein the 

annular groove cavity (30) has a radial width defining upper and lower ring portions (18, 15 

19) of the outer housing, and the first axial force (Fv1) is exerted on the outer upper 

surface of the upper ring portion (18), and the second axial force (Fv2), having a greater 

magnitude than the first axial force, causes the upper ring portion to deflect axially 

upward. 

 20 

12.  The fluid joint of any of the preceding claims, wherein: 

the upper annular seal (40) defines a circumferential axially-facing sealed area 

of the outer housing from an innermost diameter to the upper annular seal; 

the magnitude of the first axial force (Fv1) is the product of the circumferential 

axially-facing sealed area times the fluid pressure (P); and 25 

the annular groove cavity (30) has an upper circumferential groove area defined 

by a radial groove width, and the magnitude of the second axial force (Fv2) is the 

product of the upper circumferential groove area times the fluid pressure (P). 
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13.  The fluid joint of any of the preceding claims, wherein the fluid exerts a 

third axial force (Fv1) on an outer lower surface of the outer housing, and a fourth axial 

force (Fv2) on the lower surface of the annular groove cavity (30), the fourth axial force 

having a greater magnitude than the third axial force so that the outer housing deflects 

axially downward. 5 

 

14.  The fluid joint of claim 13, wherein the third axial force is equal to the 

first axial force but in the opposite direction and the fourth axial force is equal to the 

second axial force but in the opposite direction. 

 10 

15.  The fluid joint of any of the preceding claims, wherein: 

the outer housing includes said upper and lower annular slots (61, 62) having a 

first slot diameter; 

each of the upper and lower annular seals (40, 41) defines a circumferential 

axially-facing sealed area of the outer housing from the innermost diameter to the 15 

annular slot (61, 62), and the annular groove cavity (30) having upper and lower 

circumferential groove areas defined by a radial groove width, the circumferential 

groove areas being greater than the circumferential axially-facing sealed areas of the 

outer housing; and 

the fluid pressure acting on the upper and lower circumferential groove areas 20 

and the circumferential axially-facing sealed areas of the outer housing results in net 

forces acting axially outwardly causing a small axial outward deflection of the outer 

housing. 


