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KNUCKLE ASSEMBLY 

BACKGROUND OF THE INVENTION 

In front suspensions of the independent type, a com 
posite casting is generally utilized as a knuckle assem 
bly in which the various components are bolted to 
gether. A case hardened spindle for mounting the 
wheels is then received in an opening in one portion of 
the composite casting. A knuckle assembly of this type 
may utilize a dozen or more parts which must be assem 
bled before installation of the knuckle assembly in the 
vehicle for which it was designed. 
A somewhat simpli?ed version of a knuckle assembly 

utilizes a casting in which the upper and lower knuckle 
are cast together and an opening is formed through this 
casting intermediate the upper and lower knuckles to 
receive a headed or ?anged spindle. While an assembly 
of this type provides an appreciable simpli?cation over 
a multi-components assembly, the spacing between the 
upper and lower knuckles must be suf?cient to allow 
the spindle receiving opening to be formed therebe 
tween. Otherwise, the spindle could not be installed in 
the casting. 

SUMMARY OF THE INVENTION 

The present invention provides a knuckle assembly 
which includes only two basic components. Thus, a one 
piece casting is formed which includes the upper 
knuckle, brake rails, steering arm, grease seal boss, 
steering stop boss and dust shield mounting bosses. A 
spindle opening is machined in the casting to receive 
the spindle of an integral forged spindle and lower 
knuckle. 
The spindle is shrink ?tted into the spindle opening 

machined in the base casting with an applied force to 
a ?ange portion of the spindle to insure spindle seating, 
and the lower knuckle is thereafter drilled and ma 
chined to provide a ball joint opening positioned in the 
desired relationship to the ball joint opening in the 
upper knuckle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view of the assembly, partly in sec 
tion; 
FIG. 2 is an end view of the knuckle assembly of the 

present invention; 
FIG. 3 is a top view thereof; 
FIG. 4 is a view from the opposite end from that 

shown in FIG. 1; and 
FIG. 5 is a perspective view of an integral spindle and 

lower knuckle. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As best seen in FIGS. 1 and 2 of the drawings, the as 
sembly of the present invention includes two basic 
components. These are a base casting l2 and anv inte 
gral spindle and lower knuckle 14. The base casting is 
formed with an upper knuckle l6 projecting outwardly 
thereof and having a ball joint opening 18 formed 
therein. A spindle opening 20 is machined through the 
casting such that the axis thereof is in angularly dis 
posed, intersecting relationship to the axis of the open 
ing 18. 
Also formed integrally on the casting are upper and 

lower brake rails 22 and 24, respectively, and a steering 
arm 26 projecting from the casting oppositely to the 
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brake rails. The opening 18 through the knuckle 16 is 
tapered inwardly toward the lower knuckle l4, and it 
will be particularly noted from FIG. 1 of the drawings 
that a tapered opening 28 is also provided in the end of 
the steering arm 26. 
The casting 12 also includes three dust shiled mount 

ing bosses 30 projecting from the casting in a direction 
opposite to the upper knuckle l6 and a grease seal boss 
32, extending from the same side of the casting as the 
bosses 30. A tapped hole 34 is formed in the casting in 
spaced, substantially parallel relationship to the spindle 
opening 20 and is designed to receive a steering mount 
stop. 
The integral spindle and lower knuckle 14 is con 

structed as a one piece forging that includes, as best 
seen in FIG. 5, a tempered and case hardened spindle 
36 having the lower knuckle 38 formed integrally 
therewith adjacent one end thereof. The spindle itself 
includes a shrink ?t section 40, an inside bearing sec 
tion 42, a concical connecting portion 44, an outside 
bearing section 46, and a threaded portion 48 having 
a cotter pin hole 50 drilled therethrough. The lower 
knuckle 38 is provided with a ball joint opening 52 
which tapers inwardly upwardly, as best seen in FIGS. 
2 and 5 of the drawings. 

In constructing the knuckle assembly of the present 
invention, the base casting, including the upper 
knuckle, brake rails, steering arm, dust shield mounting 
bosses, steering stop mounting boss, and grease seal 
section are formed by casting of a material such as duc 
tile iron of grade SAE 4512. 
The brake rails 22 and 24 and inner brake shoe locat 

ing slots 54 and 56 are then machine or broached to 
their ?nal con?guration and dust shield mounting holes 
are drilled in the bosses 30. The opening 28 is then 
drilled in the steering arm, after which the steering stop 
mounting hole 34 and upper knuckle ball joint hole 18 
are drilled. The spindle hole 20 is next machined, com 
pleting the base casting. ' 
The integral spindle and lower knuckle 14 is formed 

by hot forging and the end 48 of the spindle is then 
threaded and drilled to form the cotter pin hole 50. The 
spindle is then subjected to tempering and hardening to 
Rockwell C45 - 50 surface hardness. Next all sections 
are subjected to grinding and polishing to ?nal diame 
ter and tapers. The area adjacent the spindle opening 
20 of the casting 12 is induction heated, the spindle in 
serted thereinto and the assembly quenched to provide 
a shrink ?tting of the forging 14 in the casting 12. The 
assembled knuckle is then turned on centers 58 and 60 
to bumish grease seal boss 32. 
The lower knuckle 38 is, of course, positioned rela 

tive to upper knuckle 16 before the assembly is 
quenched. However, any misalignment, within limits, 
may be compensated for in subsequent machining of 
the lower knuckle 38 and the drilling of the lower ball 
joint hole 52 to position it properly with respect to the 
upper ball joint opening 18 so that the two openings are 
positioned in opposing relationship to each other. 
From the above it will be seen that the present inven 

tion provides a knuckle assembly and method of manu~ 
facturing it which is greatly simpli?ed with respect to 
multi-component knuckle assemblies and which permit 
the positioning of the lower knuckle adjacent the point 
where the spindle projects from the assembly. 
While the method and form of articles herein de 

scribed constitute preferred embodiments of the inven 
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tion, it is to be understood that the invention is not lim 
ited to this precise method and form of article, and that 
changes may be made therein without departing from 
the scope of the invention. 
What is claimed is: 
1. A knuckle assembly comprising: 
a. a base casting, _ 

b. a ?rst knuckle projecting outwardly of said casting, 
c. means de?ning an opening in said ?rst knuckle, 
d. wall means de?ning a spindle opening through said 

casting, 
e. an integral forging including a case hardened spin 

dle and a lower knuckle formed integrally there 
with, 

f. said spindle of said forging being received and ?xed 
within said spindle opening in said base casting 
with said wall means of said opening engaging said 
spindle, and 

g. means de?ning an opening in said lower knuckle. 
2. The assembly of claim 1, wherein: 
a. the axes of the opening in said ?rst knuckle and 

said spindle opening are angularly disposed in sub 
stantially intersecting relationship with each other. 

3. The assembly of claim 1, wherein: 
a. said opening in said lower knuckle is disposed in 
opposing relationship to said opening in said upper 
knuckle. 

4. The assembly of claim 1 further comprising: 
a. means de?ning a plurality of dust shield mounting 
bosses projecting from said casting on an opposite 
side thereof from said first knuckle. 

5. The assembly of claim 1 further comprising: 
a. means de?ning brake rails formed integrally on 

said casting. ' 
6. The assembly of claim 5 further comprising: 
a. means de?ning inner brake shoe locating slots 
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4. 
opening towards each other inwardly of said brake 
rails. 

7. The assembly of claim I further comprising: 
a. means defining a steering stop mount opening in 

said casting extending in spaced, substantially par 
allel relationship to said spindle opening. 

8. A knuckle assembly comprising: 
a. a one piece base casting including: 

i. an upper kuuckle projecting outwardly from one 
side of said casting, ’ 

ii. means de?ning a ball joint opening through said 
upper knuckle, 

iii. means de?ning a spindle opening through said 
casting having the axis thereof in angularly dis 
posed, intersecting relationship with the axis of 
said ball joint opening in said upper knuckle, 

iv. a plurality of dust shield mounting bosses pro 
jecting from a side of said casting opposite said 
one side thereof, 

v. means de?ning upper and lower brake rails, 
vi. a steering arm projecting from said casting op 

positely to said brake rails, and 
vii. means de?ning a steering stop mount opening 
extending in spaced, substantially parallel rela 
tionship to said spindle opening, 

b. a one piece spindle and knuckle forging including: 
i. a tempered, case hardened spindle, ' 
ii. a lower knuckle joined to said spindle adjacent 
one end thereof, and 

iii. means de?ning a lower ball joint opening 
through said lower knuckle, 

c. ,said spindle being shrink fitted in said spindle 
opening with said ball joint openings in said upper 
and lower knuckles positioned in opposing rela 
tionship to each other. 

' * * * * a: 


