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[57] ABSTRACT 
An artificial hip joint having a cup-shaped acetabular 
component and a femoral component carryinga ball in 
which the acetabular component when inserted into 
the acetabulum of a patient shifts about a controlled 
axis of rotation. The ball of the femoral component ?ts 
within the socket of the acetabular component and 
makes rolling contact with the socket wall spaced from 
the axis of rotation of the acetabular component during 
walking movement of the femur. 

20 Claims, 11 Drawing Figures 
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ARTIFICIAL HIP JOINT AND METHOD OF 
IMPLANTING IN A PATIENT 

BACKGROUND OF THE INVENTION 

This invention relates to the ?eld of orthopaedic sur 
gery and has particular application to a total arti?cial 
hip joint and the implantation thereof. 
A means of total surgical correction of a deteriorated 

or otherwise malfunctioning hip joint is to replace the 
femoral head and neck with an arti?cial ball which ?ts 
within an arti?cial cup inserted into the acetabulum of 
the patient. The artificial ball and cup are generally 
constructed from a hard material, such as a cobalt 
chromium alloy, which is biologically acceptable to the 
patient. It has heretofore been the general practice ei 
ther to cement the acetabular component to the pelvic 
bone, such as in the manner described in US. Pat. No. 
3,521,302, or to provide the acetabular component 
with retainer means, such as the spikes found in U.S. 
Pat. No. 2,910,978, for anchoring the acetabular com 
ponent to the pelvic bone. When the arti?cial ball car 
ried by the femur of the patient is inserted into an arti? 
cial cup which is rigidly attached to the pelvic bone and 
walking movement of the femur takes place, there is 
sliding or rubbing action between the ball 'and cup of 
the hip joint which creates wear of the components and 
a resulting deposit of minute fragments from the cup 
and ball about the joint area. This rubbing action be 
tween the cup and ball not only creates undesirable 
wear pockets on the ball and within the socket of the 
cup, but the deposit of the cup and ball fragments 
about the joint area can cause inflammation of the joint 
and discomfort to the patient. Even in the type of sur 
gery in which a Smith-Peterson type acetabular cup is 
inserted into the acetabulum of the patient and not at 
tached to the pelvic bone there still exists a sliding mo 
tion between the implanted cup and ball which creates 
an undesirable wear effect upon the arti?cial hip joint 
and the deposit of wear fragments about the joint area. 

In this invention, the arti?cial cup and ball of the hip 
joint are designed to materially reduce wear between 
the components. ' 

SUMMARY OF THE INVENTION 

In this invention, the acetabular component of the 
artificial hip joint includes a cup which is designed so 
that when inserted into the acetabulum of the patient 
it will rotate freely about a controlled axis of rotation. 
The femoral component of ,this invention includes a 
ball which is designed so as to fit with slight clearance 
within the socket of the acetabular cup and there con 
tact the inner surface of the cup at all times during fore 
and aft walking movement of the femur at points 
spaced from the axis of~rotation of the cup. This struc 
tural relationship between the acetabular cup and the 
femoral ball of the arti?cial hip joint permits the ball to 
experience rolling action relative to the cup during 
walking movement of the femur, thus materially reduc 
ing wear between the cup and ball which, in turn, re 
duces the deposit of fragments from the arti?cial com 
ponents about the joint area. 
The arti?cial acetabular and femoral components of 

this invention are of a sufficient strength so as to mini 
mize the risk of fatigue failure 'of the components after 
extended periods of use. Also the components of this 
invention can be implanted within the patient by per 
sons skilled in orthopaedic surgery in less time and with 
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2 
less tissue manipulation than the standard prior art hip 
arthroplasty devices utilized presently. Additionally, 
the acetabular component of this invention because of 
its large area of surface contact with the pelvic bone 
serves to reduce the concentration of hip load forces at 
the acetabulum, thus minimizing any tendency for the 
component to migrate into the pelvic bone and further 
minimizing the bursting loads acting upon the pelvis 
about the area of the acetabular component. 
The design of the femoral component of this arti?cial 

hip joint serves to position the femoral shaft more 
nearly under the acetabulum of the hip, thereby caus 
ing a shortening of the abductor and obturator muscles 
of the hip which in turn weakens such muscles and re— 
duces the total load upon the corrected hip. Addition 
ally, by moving the shaft of the femur more nearly 
under the acetabulum of the patient, the hip loads are 
directed more closely along the shank of the femur, 
thereby reducing any tendency for the stem of the fem 
oral component to wiggle or experience a “toggle” mo 
tion when seated within the femur. 

Accordingly, it is an object of this invention to pro 
vide an artificial hip joint having an acetabular compo 
nent carried by the pelvis and a femoral component 
which is received within the acetabular component and 
secured to the femur and which upon walking motion 
of the'femur causes the acetabular component to expe 
rience shiftable movement within the pelvis about an 
axis of rotation. 
Another object of this invention is to provide a hip 

joint replacement having an acetabular component and 
a femoral component in which the femoral and acetab 
ular components experience rolling movement relative 
to each other upon fore and aft walking movement of 
the femur which carries the femoral component. 
Another object of this invention is to provide an arti 

ficial hip joint having a long useful life while providing ' 
minimal patient discomfort. 

It is a further object of this invention to provide an 
arti?cial hip joint having an acetabular component 
which in cooperating with an arti?cial femoral compo 
nent of the joint is designed to distribute the hip load 
over the pelvic bone area which receives the acetabular 
component, thereby reducing the unit load and burst 
ing force to which the pelvic bone is subjected during 
use of the joint. 

Still another object of this invention is to describe a 
method for providing an arti?cial hip joint for a patient. 
And still another object of this invention is to provide 

a prosthesis for the femoral head and neck which re 
duces the operational load upon the hip joint. 

Further objects of this invention will become appar 
ent upon a reading of the invention’s description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of one embodiment of 
the artificial hip joint of this invention showing the ace 
tabular and femoral components of the joint implanted 
in their respective body parts but in separated form for 
purposes of illustration. _ 

FIG. 2 is a sectional view of the hip joint illustrated 
in FIG. 1 showing the acetabular and femoral compo 
nents in engagement. 
FIG. 3A is illustrative of the hip joint of FIG. 1 show 

ing the acetabular and femoral components of the joint 
in one operative position. 
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FIG. 3B is a view taken along line 3B—3B of FIG. 
3A. - 

FIG. 4A is a perspective view of the acetabular and 
femoral components shown in FIG. 3A showing the 
stem of the femoral component pivoted forwardly as if 
the leg were swung forwardly in a walking motion. 
FIG. 4B is a view taken along line 48-43 of FIG. 

4A. 
FIG. 5A is a perspective view of the acetabular and 

femoral components of FIG. 3A showing the stem of 
the femoral component pivoted rearwardly as if the leg 
were swung rearwardly in a walking motion. 
FIG. 5B is a view taken along FIG. 5B—-5B of FIG. 

5A. 
FIG. 6 is a side view of the femoral component of the 

hip joint illustrated in FIG. 1. 
FIG. 7 is a cross sectional view taken along line 7—7 

of FIG. 6. 
FIG. 8 is a fragmentary perspective view of another 

embodiment of the hip joint of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The preferred embodiments illustrated are not in 
tended to be exhaustive or to limit the invention to the 
precise forms disclosed. They are chosen and described 
in order to best explain the principles of the invention 
and its application and practical use to thereby enable 
others skilled in the art to best utilize the invention. 
Referring to FIGS. 1 and 2, numeral 10 represents 

the pelvis and numeral 12 represents the femur of a pa 
tient. The acetabular component 14 of the embodiment 
of the artificial hip joint shown in FIGS. 1 and 2 is of 
a cup-shaped configuration having an inner spherical 
surface 16 which de?nes a socket 18. Component 14 
includes an axis'of rotation, designated by line 22 in 
FIG. 2, about which inner surface 16 is symmetrically 
formed and an outer surface 20 of revolution formed 
symmetrically about axis 22. Surfaces- l6 and 20 are 
circular and concentric in all planes normal to axis 22. 
The opening or mouth of socket 18 is de?ned by a co 
axial annular outturned ?ange or lip 24 which forms a 
part of outer surface 20. Outer surface 20 of compo 
nent 14 defines a coaxial stem 26 which extends rear 
wardly of socket 18. Stem 26 is preferably tapered and 
is separated from lip 24 by an annular coaxial shoulder 
28 which forms a part of outer surface 20. 
With the patient under anesthetic and the hip joint 

exposed with the femoral head separated from acetabu- ' 
lum 30 of pelvis 10, a reamer or similar bone cutting 
tool is utilized to reshape acetabulum 30 to comple 
mentally receive the acetabular component 14. A hole 
is selectively punched in the bone shell in the acetabu 
lum. The acetabular component 14 is then inserted up 
into the reshaped acetabulum with stem 26 entering the 
hole punched therein and thereafter being urged into 
the cancellous pelvic bone just above the acetabulum. 
The reformed acetabulum 30 is preferably sized so as 
to be one to two millimeters larger than the acetabular 
component for the purpose of permitting fibro cartilage 
32 to post-operatively form between the acetabular 
component and pelvic bone. Outer surface 20 of com 
ponent 14 is of a smooth finish so as to permit unre 
stricted rotative movement of the component about its 
axis of rotation when in acetabulum 30. Lip 24 and 
shoulder 28 including to a limited extent stem-26 of 
component 14 serve by engaging pelvis 10 to minimize 
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wobbling or similar movement of the component within 
the acetabulum and thus control the position of the axis 
22 of rotation of the component and guide the compo 
nent’s movement. Additionally, lip 24 and shoulder 28 
provide large bone contact surfaces which serve to 
widely distribute the hip joint load to the pelvic bone 
and thus reduce the concentration of bursting forces 
transmitted to the bone structure of the acetabulum. 
For an acetabular component 14 having an outer diam 
eter of 57 mm as measured across lip 24, there will be 
a load carrying cross sectional area of approximately 
25.6 cm’. Approximately 90 percent, or 23 cm2, of this 
area will make effective bone contact to distribute the 
hip joint load. 
The femoral component 34 of the arti?cial hip joint 

illustrated in FIGS. 1 and 2 includes a stem 36, which 
may be the standard Austin-Moore type if desired, a 
platform 38 carried at the expanded end of stem 36, 
and a head or ball 40 which is connected to platform 
38 by a neck 39. Ball 40 has a spherical surface 41. 
Femoral component 34 is inserted into femur 12 by 
first surgically removing the head and preferably also 
the neck of the femur. Stem 36 of component 34 is then 
driven downwardly through the approximate center of 
shaft 62 of the femur until platform 38 is brought into 
contact with the trochanter-de?ning shoulders 64 of 
the femur as shown in FIGS. 1 and 2. Ball 40 of femoral 
component 34 is designed to have a smaller radius than 
the radius of socket 18 of acetabular component 14. 
The difference in radial dimension between ball 40 and 
socket 18 is preferably between 0.003 and 0.0003 
inches. Referring to FIG. 6, dimension A which repre 
sents the angle head ball'40 makes relative to the verti 
cal axis of stem 36 is preferably 25°. This dimension 
varies from the 35° similar angle in other types of prior 
art femoral components and the normal 35° to 40° 
angle that the femoral head makes relative to the shank 
of the femur in a human. Dimension B in FIG. 6 repre 
sents the angle platform 38 makes relative to a horizon 
tal line intersecting the axis of stem 36. Dimension B is 

_ preferably 25° which varies from the 35° to 40° angle 
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commonly used in prior art femoral components. The 
purposes of these angular relationships of ball 40 and 
platform 38 will be explained later. Acetabular compo 
nent l4 and femoral component 34 are formed of a 
hardened, biologically acceptable metal, such as a 
cobalt-chromium-molybdenum alloy, or a plastic. 

In the operative procedure, ball 40 of femoral com 
ponent 34 is inserted by a surgeon into socket 18 in ac 
etabular component 14 and thereafter is held therein 
by the muscles of the hip joint. Since ball 40 is of a 
smaller dimension than socket 18, the ball will contact 
inner surface 16 of the acetabular component at a loca 
tion 42 for a given position of stem 36. The term “con 
tact” as used in the description and claims of this inven 
tion includes not only load transferring relationships 
where components 14 and 34 actually physically touch 
but also those load transferring relationships where ball 
40 is slightly separated from inner surface 16 of socket 
18 at the point of load transfer by a thin layer of body 
?uid. Both surface 41 of ball 40 and inner surface 16 
of the acetabular component are polished and have a 
cof?cient of friction therebetween which exceeds the 
cof?cient of friction between outer surface 20 of the 
acetabular component and fibro cartilage 32 formed in 
the pelvis about the acetabular component. In a con 
struction of this invention in which components 14 and 
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34 are constructed of a cobalt-chromium-molybdenum 
composition, the cof?cient of friction between surface 
41 of ball 40 and the inner surface 16 of component 14 
will be approximately 0.2 or 0.3 while the cof?cient of 
friction between the outer surface 20 of the acetabular 
component and cartilage 32 will be approximately 
0.01‘. As femur 12 in FIG. 2 is swung in a plane normal 
to the viewing surface of the ?gure, ball 40 of compo 
nent 34 will roll over inner surface 16 of the acetabular 
component as component 14 is caused to rotate about 
its axis 22 of rotation. This movement is illustrated in 
FIGS. 3A-5B. In FIGS. 3A and 3B, the femoral compo 
nent 34 is shown with its stem 36 in a generally vertical 
position, such as when the leg is held in a straight stand- ' 
ing position. As shown in FIGS. 4A and 4B, when stem 
36 vof femoral component 34 is swung forwardly, as 
when the leg is pivoted in a forward direction, rolling 
movement takes place between ball 40 of the femoral 
component and inner surface 16 of acetabular compo 
nent 14 which causes the acetabular component to shift 
about its axis of rotation within the patient’s acetabw 
lum in the direction shown by arrow 44. As shown in 
FIGS. 5A and 58, when the stem 36 of the femoral 
component is swung rearwardly, as when the leg is piv 
oted in a rearward direction, rolling movement in the 
reverse direction takes place between ball 40 of com 
ponent 34 and inner surface 16 of component 14 which 
causes the acetabular component to shift about its axis 
of rotation in the direction of arrow 46. 

It is to be noted from FIGS. 3A-5B that the location 
42 of the regions or areas of contact between ball 40 
and inner surface 16 of component 14 as stem 36 of the 
femoral component 34 is pivoted fore and aft do not 
coincide with the axis-of rotation 22 of acetabular com 
ponent 14 but are spaced from axis 22. Therefore, it is 
important when inserting the acetabular component 14 
into the acetabulum of the patient that component 14 
be so situated'that its axis of rotation 22 will not coin 
cide with the area of contact between ball 40 and inner 
surface 16 of components 34 and 14 during fore and aft 
walking movement of the femur. Should the area or 
place of contact between ball 40 and inner surface 16 
so coincide with the axis of rotation of acetabular com 
ponent 14, sliding, not rolling, motion with increased 
wear will take place between components 14 and 34. 
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By designing femoral component 34 with ball .40 - 
thereof being offset from the axis of stem 36 at an angle 
of approximately 25° (Dimension, A in FIG. 6), the lat 
eral displacement of femur 12 from the acetabulum 30 
of the patient is reduced approximately 17 mm from 
the normal displacement of the‘femur when a prior art 
femoral component having a 35 degree ball angle is 
used. By so locating the femur more nearly under the 
acetabulum, the abductor and obturator muscles are 
shortened and the unit load upon the arti?cial hip joint 
is reduced so as to act as a safety feature against frac 
ture of the artificial joint components or the pelvic 
bone or femur. While it is not necessary to construct 
the femoral component with any speci?c ball-to-stem 
axis angle to practice this invention, the utilization of 
a 25 degree ball angle instead of the normal 35 degree 
ball angle used in prior art femoral component con 
structions will, in locating the femur more nearly under 
the acetabulum of the pelvis reduce the tendency for 
the location of ball-to-socket inner surface contact to 
coincide with the axis of rotation of the acetabular 
component. Inner surface 16 of acetabular component 
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6 
14 may be interrupted by a small indentation 48 
formed about the axis of rotation 22. Indentation 48 
will serve to maintain some degree of rotative move 
ment of the acetabular component 14 should‘ the area 
of ball-to-socket inner surface contact closely ap 
proach coincidence with the axis of rotation of compo 
nent 14. 
As illustrated in FIG. 7, the lower end portion of stem 

36 of femoral component 34 is of a ?attened cross sec~ 
tional form at face part 35 which when inserted into 
femoral shaft 62 reduces the tendency for the stem to 
oscillate or shift laterally within the femur. Thickness 
C (See FIGS. 38 and 7) of stem 36 preferably progres 
sively increases in size from platform 38 to opposite 
end 37 of the stern. This increase in thickness or ?are 
of stem 36 reduces the tendency for the stem to wobble 
within the femur. Additionally, by reducing the angle 
of platform 38 of femoral component to ‘ 25° 
(Dimension B in FIG. 6) from the normal 35° to 40° 
platform angle utilized in the prior art femoral compo 
nents, there is also a reduction in the tendency‘ for the 
femoral component to shift laterally within the femur. 
FIG. 8 is illustrative of another embodiment of the 

arti?cial hip joint of this invention. Acetabular compo 
nent 50 of this embodiment is of a dome shape having 
an inner spherical surface 52 which defines a socket 54 
and an outer spherical surface 56. The opening into 
socket 54 is de?ned by an annular outturned ?ange or 
lip 58. Acetabular component 50 is designed to be uti 
lized in those patients having a pelvic bone structure 
which will not permit the utilization of the larger stem 
type acetabular component 14 above described. The 
method of implantation of acetabular component 50 is 
similar to that described for acetabular component 14. 
Component 50 also has an axis of revolution 22' about 

- which inner surface 52 and outer surface 56 are sym 
metrically formed. Lip 58 serves in contacting the pel 
vic bone 59 to minimize wobbling movement of com 
ponent 50 within the acetabulum60 and thus control 
the position of the axis of rotation 22’ of the compo 
nent and guide the component’s movement. Femoral 
component 34 above described is utilized in this em 
bodiment of the hip joint. Ball 40 of the femoral com 
ponent 34‘is slightly smaller than socket 54 of acetabu 
lar component 50. The manner of operation and the 
relative rolling movement between components 34 and 
50 are similar to that described for the embodiment of 
the hip joint illustrated in FIGS. 1-7. 
When the arti?cial hip joint of this invention is in use, 

a wedge of body ?uid may be formed between the ace 
tabular and femoral components within the socket 18 
or 54 of the acetabular component. Due to the ?t be 
tween ball 40 ‘or femoral component 34 and inner sur 
faces 16 and 52 of the acetabular components 14 and 
50 respectively, the drag of the mating surfaces of the 
ball 40 and socket 54 or 18 over the body ?uid may 
cause the ball to climb into a wedge of ?uid created be 
tween the surfaces and thus be lubricated during its 
rolling motion relative to the acetabular component, 
thereby further reducing the wear between the femoral 
and acetabular components 34, 50 and 14. 

It is to be understood that this invention is for use in 
the general healing arts and may be used by veterinar 
ians as well as medical doctors. Additionally, it is to be 
understood that this invention is not to be limited to the 
details herein given but may be modi?ed within the 
scope of the appended claims. 
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What I claim is: ' 

1. An arti?cial hip joint comprising a cup adapted to 
be inserted into the pelvis and a ball having means, 
adapted to be secured to the femur, said cup having an 
axis of rotation and an inner substantially spherical sur 
face which de?nes a socket symmetrical about said axis 
and an outer surface of revolution formed symmetri 
cally about said axis, said cup outer surface de?ne 
means for guiding shiftable movement of said cup 
about its axis of rotation when inserted within said pel 
vis, said ball including a substantially spherical surface 
having a radius which is less than the radius of said cup 
inner surface, said ball fitting within said socket and 
contacting said cup inner surface at locations spaced 
from the axis of rotation of said cup in all positions of 
said ball during normal fore and aft walking movement 
of said femur, whereby said movement of the femur 
causes rolling movement of said ball relative to said cup 
and correlative shiftable movement of said cup about 
its axis of rotation. 

2. The hip joint of claim 1 wherein said cup includes 
an annular outturned lip de?ning a circular ball 
receiving opening into said socket, said lip being sym 
metrical about said axis of rotation of said cup. 

3. The hip joint of claim 2 wherein said cup outer sur 
face defines a stem projecting in the opposite direction 
of said cup opening and along said ‘axis. 

4. The hip joint of claim 3 wherein said stem is ta 
pered. _ 

5. The hip joint of claim 3 wherein said stem is sepa 
rated from said cup lip by an annular shoulder defined 
by said cup outer surface, said shoulder and lip de?ning 
load bearing surfaces for contacting said pelvis. 

6. The hip joint of claim 1 wherein said cup’ inner sur 
face is interrupted by an indentation formed at the axis 
of rotation of said cup. 5 

7. An arti?cial hip joint comprising an arti?cial ace 
tabular component and an arti?cial femoral compo 
nent, said acetabular component constituting a cup 
having an axis of rotation and an inner substantially 
spherical surface de?ning a socket symmetrical about 
said axis and an outer surface of revolution formed 
symmetrically about said axis, said outer surface in 
cluding means for guiding shiftable movement of said 
cup about its axis of rotation when inserted into the ac 
etabulum of a patient’s pelvis, said femoral component 
including a stern adapted for insertion into the shaft of 
the femur after removal of the femoral head therefrom, 
said stem carrying a ball, said ball having a substantially 
spherical surface the radius of which is less than the ra 
dius of the inner surface of said acetabular component, 
said ball ?tting within said socket and contacting the 
inner surface of said acetabular component at locations 
spaced from the axis of rotation of said cup in all posi 
tions of said ball during normal fore and aft walking 
movement of said femur whereby said movement of the 
femur will cause shiftable movement of said cup about 
its axis of rotation and rolling movement of said ball 
relative to said cup when said cup and ball are im 
planted within the acetabulum and femur of said pa 
tient. 

8. The hip joint of claim 7 and an outturned annular 
lip defined by said cup outer surface, said lip defining 
a circular ball-receiving opening into said socket. 

9. The hip joint of claim 8 wherein said cup outer sur 
face defines a stem which projects in the opposite di 
rection of said cup opening and along said axis. 

10 
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8 
10. The hip joint of claim 9 wherein said cup stem is 

tapered. 
11. The hip joint of claim 9 wherein said cup stem is 

separated from said lip by an annular shoulder consti 
tuting a part of said cup outer surface, said shoulder 
and lip de?ning load bearing surfaces adapted to con 
tact the pelvis of said patient. 

12. An arti?cial hip joint comprising an artificial ace 
tabular component and an artificial femoral compo 
nent, said acetabular component constituting a cup 
having an axis of rotation and an inner substantially 
spherical surface de?ning a socket symmetrical about 
said axis and an outer surface of circular shape on all 
planes normal to said axis and concentric with said axis, 

- said outer cup surface including means for guiding ro 
tation of said cup about said axis when positioned in the _ 
acetabulum of a patient’s pelvis with said axis at an 
angle to the normal direction of weight transfer from 
the pelvis to the femur when a patient stands erect, said 
femoral component including a stern adapted for inser 
tion into the shaft of the femur after removal of the 
femoral head therefrom, said stern carrying a ball, said 
ball having a substantially spherical surface whose ra 
dius is slightly less than the radius of the inner surface 
of said acetabular component, said ball ?tting within 
said socket and contacting a limited area of the inner 
surface of said acetabular component at a location 
spaced from the axis of rotation of said cup in all posi 
tions of said ball during normal fore and aft walking 
movement of said femur, whereby walking movement 
of the femur causes rotative movement of said cup 
about its axis and rolling movement of said ball relative 
to said cup. 

13. The hip joint of claim 12 wherein said cup in 
cludes an outwardly projecting annular ?ange de?ning 
a lip at the mouth of said cup. 

14. The hip joint of claim 13 wherein said cup outer 
surface de?nes a stem which projects coaxially of said 
cup opposite said mouth. 

15. The hip joint of claim 14 wherein said cup stem 
is tapered. 

16. The hip joint of claim 14 wherein said cup stem 
is separated from said ?ange by an annular shoulder 
constituting a part of said cup outer surface, said shoul 
der and flange de?ning load bearing surfaces adapted 
to contact the pelvis of said patient. ' 

17. A hip prosthesis comprising interfitting acetabu 
lar and femoral components; said acetabular compo 
nent having a spherical socket and an external con?gu 
ration including a guide portion for maintaining said 
acetabular component in predetermined orientation in 
an acetabular recess of a pelvis during use; said acetab 
ular component having an axis relative to which and on 
all planes normal to which all internal and all external 
surfaces are circular and concentric to facilitate rota 
tion in said recess; said femoral component including 
an elongated stem, a spherical head and a reduced di 
ameter neck portion between said stem and head; said 
stem anchoring said femoral component in a femur 
during use; said head and neck having an axis relative 
to which and on all planes normal to which all surfaces 
of said head are circular and concentric; said head hav 
ing a radius slightly less than the radius of said acetabu 
lar socket whereby weight transfer contact between 
said parts occurs only at a limited area of each; said 
components being designed for installation in an orien 
tation in which said axes are disposed at an angle in all 
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normal usage in standing and walking whereby said lirn- ' movement of said patient; 4 - 
ited area of'weighl transfer Contact ‘in Said. Socket 00- d. positioning said acetabular component withinsaid 
curs spaced from the axis of said acetabular compo- ' ' reshaped acetabulum for rotation about said axis of 
nem- » . > rotation and obliquely to said direction of pivotal 

18. The hip prosthesis of claim 17 wherein said head 5, } femur movement; Y ’ - r , ‘ 

is Offset an approximate 25° “8'? "0'" "1° hngiludinal e.'surgicallv removing the head of the patient‘s femur I 
axis of said elongated stem. , _ 

19. A method of providing an artificial hip joint for 
a patient comprising the steps: - _ ' - ’ 

a. separating the head of a patient’s femur from the 10 - 
patient’s pelvic acetabulum; ’ r ' r " 

b. 'rovidin an arti?cial acetabular com nent hav- . . » > 

. igg an axis of rotation, an outer surfacgoof revolu- ' femoral ban pro-‘?ung from the end of the Mm." 
tion formed concentrically about said axis, and an I and_ , , , _ ' 
inner surface de?ning a socket concentric with said 15 h. ?tting said ball into the socket of said acetabular 

- - component and causing said ball to contact a lim 

from the shaft of the femur; _ . 
f. providing'an artificial femoral component having a 

' stem carrying a ball slightly smaller than the socket 
of said acetabular component; 

g.‘ anchoring said stem in the femoral shaft with said 

axis; v 

c. reshaping the acetabulum of said patient to com- . "Qd area of the "met sulfa“ Pf 531d acftabular 
plementally receive with rotative clearance said ac- I _ component spaced from said axis of rotation 
etabular component with said axis of rotation exg ‘ 20- Tlle method of Claim 19 wherein Steps 6, f and g 
tending obliquely to the direction in which said'zo-precede steps b, c and d. - p _ 
femur is pivoted during'normal fore and aft walking > ' * * a * "' * 
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