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VEHICLE LOCKING HUB
John M. Kapusta, Stickney, IlL., assignor to Cutlas Tool
and Mfg. Co., Lyons, Ill., a corporation of Illinois
Filed Aug. 16, 1961, Ser. No. 131,883
2 Claims., (CL 287—53)

This invention relates generally to vehicle hubs and
more particularly concerns a lockable hub for selectively
coupling a vehicle wheel to its axle.

When operating four wheel drive vehicles, it has been
found desirable to uncouple the front wheels from their
axles when the vehicle is operated in normal rear wheel
drive. This avoids running the front differential and as-
sociated parts by rotation of the front wheels.

For this purpose, special locking hubs are utilized to
mount the front wheel of four wheel drive vehicles on
their front axles. Such locking hubs include devices for
selectively disconnecting the supported wheels from their
axles.

It is the primary aim of the present invention to pro-
vide an improved locking hub for the purpose described
above that can be locked or unlocked manually without
an auxiliary tool of any kind being used. A related ob-
ject is to provide a hub of the above kind which is easily
operated, no great force being required, and which func-
tions with complete reliability.

Another object of the invention is to provide a hub
as characterized above that can be easily assembled for
initial manufacture as well as being suited for convenient
disassembly and reassembly for servicing purposes.

A further object is to provide a hub of the above type
which is compact and particularly economical to manu-
facture.

Moreover, it is an important object to provide a hub g

having the above features and advantages which is also
quite strong and which gives a solid locking action to the
extent of maintaining the lock between hub and wheel
once the locking element is set in locked position even
in the event of cracking or other failure of the locking
element.

Other objects and advantages of the invention will be-
come apparent upon reading the following detailed de-
scription and upon reference to the drawings, in which:

FIGURE 1 is a fragmentary perspective of a vehicle
wheel mounted on a hub constructed in accordance with
the present invention;

FIG. 2 is a slightly enlarged longitudinal section of the
hub shown in FIG. 1;

FIG. 3 is a section similar to FIG. 2 showing the parts
of the hub in their locked positions;

FIG. 4 is a section taken approximately along the line
4-—4 of FIG. 2;

FIG. 5 is a section taken approximately along the line
55 of FIG. 4 and showing certain of the hub parts in
disassembled relation; and

FIG. 6 is a section taken approximately along the line
6—6 of FIG. 5.

While the invention will be described in connection
with a preferred embodiment, it will be understood that
I do not intend to limit the invention to that embodi-
ment. On the contrary, I intend to cover all alternatives,
modifications and equivalents as may be included within
the spirit and scope of the invention as defined by the ap-
pended claims.

Turning now to the drawings, there is shown a hub 10
constructed in accordance with the invention and ar-
ranged to selectively secure a vehicle wheel 11 to its
mounting axle 12. The hub 18 includes a pair of inter-
fitted annular members 13 and 14, one of which is secured
to the axle 12 and the other to the wheel 11. 1In the il-
lustrated construction, the member 13 is directly splined
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onto the end of the axle 12. The member 14 is formed
with an annular flange 15 which receives a plurality of
stud bolts 16 anchored in the brake assembly (not shown)
of the wheel assembly. The wheel 11 is also formed with
a plurality of apertures which permit the wheel to be
fitted over the stud bolts 16. Nuts 17 are tightened on
the bolts 16 so as to secure the wheel 11, the annular
member 14 and the brake assembly together.

For locking the members 13, 14, and thus the wheel
11 and the axle 12, for simultaneous rotation, the mem-
bers 13, 14 are formed with axially extending lugs 23, 22
respectively, and a shiftable locking element 23 is pro-
vided with projections 26 formed to closely interfit be-
tween the lugs 21, 22 when the element 25 is shifted from
its unlocked FIG. 2 position to its locked FIG. 3 position.
In the illustrated construction, the lugs 21, 22 are adapted
to come into radial alinement to receive the projections
26 upon relative rotation of the members 13, 14. Pref-
erably, the lugs 22 are sufficiently long so that they re-
main in engagement with the projections 26 in both the
locked and unlocked positions of the locking element 25.

With the locking element 25 in its locked FIG. 3 posi-
tion, the projections 26 present a solid interconnection
between the radially alined lugs 21, 22 and thus a strong
rigid connection is established between the members 13,
14 which locks the wheel 11 to the axle 12. It will be ap-
preciated that the interfitted lugs 21, 22 and projections
26 are close to the plane of the wheel 11 so that little
torque is developed in the hub. Furthermore, in the un-
likely event that the locking element 25 should crack or
otherwise fail, it can be seen that the projections 26 will
remain solidly positioned between the lugs 21, 22 so that
the hub “fails safe.”

When the locking element 25 is shifted to the unlocked
FIG. 2 position, the projections 26 clear the lugs 21 and
there is no interconnection between the members 13, 14.
The wheel 11 can thus rotate independently of the axle
12. To facilitate free rotation, nylon bearing elements
31 are interposed between the members 13, 14. A snap
ring 32 is seated in the member 13 so as to sandwich
the member 14 between the lugs 21 and the snap ring
and thus maintain the annular members 13, 14 in their
proper respective positions.

To slidably mount the element 25 and also enclose the
operating parts of the hub 10, a cup-shaped housing 35
is disposed about the lugs 22 and the projections 26 so
that the locking element 25 is freely slidable within the
housing. An annular flange 36, formed integrally with
the body of the housing 35, is turned outwardly and pro-
vided with openings so as to fit over the stud bolts 16.
The nuts 17 thus rigidly lock the housing 35 with the an-
nular member 15.

In accordance with the invention, the locking element
25 is biased toward its locked position and a cam surface-
cam follower connection is provided between the locking
element and a control shaft 4§ for camming the locking
element between locked and unlocked positions. In the
preferred construction, the locking element 25 is biased
by a compressed helical spring 41 that is enclosed within
the housing 35 and which bears against the projections
26 so as to urge the locking element 25 toward its locked
FIG. 3 position. The control shaft 40 is rotatably mount-
ed in the housing 35 and is provided with an integral con-
trol knob 42 having a knurled peripheral surface that is
easily accessible from the outside of the housing 35. A
snap ring 42q is seated in the shaft 40 so that the knob
42 and the snap ring sandwich the end wall of the housing
35 to lock the control shaft against axial movement.

In the iilustrated embodiment, the locking element
23 is annular and the control shaft 40 is slidably received
within the locking element. Preferably, a pair of cam
followers 43 are slidably mounted in a hole 44 formed in
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the end of the control shaft 44 and a compressed. helical
spring 45 is disposed between the cam followers: so as
to bias them in opposite directions against the inner surface
of the annular locking elements. 23.
eliminates looseness and play between the parts.. The cam
followers 43 cooperate with a pair of generally helical
cam surfaces 47 formed within. the locking element 25 so
that the spring-41 biases the cam surfaces 47 agalnst the

cam followers 43.
It can thus be seen that:-rotation of the knob 42 on the

control shaft 46 causes the cam followers 43.to ride along:

the cam surfaces 47. The cam suriaces 47 cannot rotate
about the axis ‘of the control shaft 4@ since the locking
-element  projections 26 reimain fitted between the lugs
22 in both the locked and unlocked positions of the lock-
ing element 25. Thus, rotation of the . control shaft
causes the cam followers 43 to cam-the locking element
28 from the locked FIG. 3 position to the unlocked FIG.

2 position when the control knob 42 is rotated in‘a clock~

wise direction as seen in FIG. 1.- Rotation of the control
knob 42 in a counterclockwise direction allows the cam

The spring 45
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surfaces 47 to ride along the cam followers 43 under the -

resilient force of the spring 41 so that the locking element -
25 moves from the unlocked FIG. 2 position to its locked:

FIG. 3 position.

Of course, if the lugs 21, 22 are not in rad1a1 alinement,
the projections 26 come into abutment with the lugs 21
as the control knob 42 is rotated in a counterclockwise
direction. -Continued rotation of the shaft 40 thus moves
the cam followers 43 clear of the cam surfaces 47, How-
ever, upon slight rotational movement of the wheel 11, the
Iugs 21, 22 are brought into alinement and- the spring
41 then snaps the projections 26 into their. locking posi-

tions between the alined lugs 2%, 22, It will thus be-ap- .
preciated that only the force of the spring 41 acting -

through the cam surface-cam follower connectionmust
be overcome in order to rotateé the control knob 42 and
operate the hub 1. Since the interfitting of the lugs 21,
22 and the projections 26 results from the force exerted
by the spring 41, there can be no manual or mechamcal
jamming of the parts when lockmg the hub. :

As a feature of the invention,. slight depressions 50-
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the illustrated constructron the - ends of the slots' 55 .are
formed with ramp portions 57 which wedge the cam fol-
lowers. 43 inwardly against the force of their spring 45
during the assembly operation. As-will be -readily ap-
parent, the hub may be dissembled by simply reversing
the above procedure

So-as to seal the-interior of the housing 35 against dust

-and. moisture, a. pair-of O-ring seals 60 and 61 are inter-

posed between-the control shaft 40, its: control knob: 42
and the housing-35. - In. addition, gaskets 62 and 63 are
interposed between the flanges 15, 36 and the wheel 11
and the flange 15, respectively.

- Those. skilled"in: the art will appreciate that the hub
19 can be manufactured quite: economically. since it has
few, relatlvely simple formed parts.. The -hub 10, while
being quite compact; provides a solid wheel-to-axle lock
and a mechanism which can -be easily- operated, without
special tools or devices of any kind, to shift the hub be-
tween locked four-wheel—drlve and unlocked two-wheel-
drive positions.

I claim as my invention:

1. A hub for selectively Iockmg a wheel on an- axle
comprising, in-combination, a pair of ‘interfitted annular
members -one sectred to the axle and the other to the
wheel, said members -having axially-extending lugs adapted
to- come into radial -alinement. upon relative rotation -of
said members, a housing surrounding said lugs and be-
ing secured to the outer one of said members, said hous-
ing having:an opening alined: with said axle, an annular
locking element slidably fitted in said housing for move-
ment axially of ‘said: members between locked and un-

- locked ‘positions, said element having axially extending
- projections: which-closely interfit the -lugs of one of said
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are formed at each end of the cam surfaces 47. Thus; - :

when the cam followers 43 are swung into either: their -

fully locked -or fully unlocked positions, the spring 41
seats the cam followers in the depressions 50. This pro-
vides a resilient detenting action: which prevents vibration
from inadvertently shifting the position of the hub parts
and which also gives the operator the feel of “snapping”
the hub into locked or unlocked "position.  Preferably,
indicia marks 51 are formed on the outer surface of the
control knob 42 and are arranged to. line up with cor-
responding-indicia marks 52 formed.on the end of the
housing 35.. The indicia marks 52 bear the respective
legends 2 and 4 which indicate that the hub 16 is in locked
- condition when the marks 51 are alined with the 4 leg-
ends, whereas the hub is. unlocked when the marks 51 are
alined with the 2’s. It will be obvious that the mumbers
2 and 4 have: reference to conditioning the hub 10 for
two or four wheel drive; respectively. -

For facilitating assembly of the hub 10; the lockmg
element 25 is formed with a pair of axially extending, op-
positely disposed slots: 55 positioned between the cam
surfaces: 47 and arranged.to. receive the cam followers
43. This permits the locking élement 25 to be easily fitted
onto the control shaft 49 by slldmg the locking element

in the direction . of the arrow:56 in FIG. 5 over the end
of the. control shaft with- the slots: 55 alined with the
cam followers 43. During assembly, the locking element.

25 is-moved against the bias of the spring 41 until the
cam followers 43 clear the end of the slots 55 whereupon
the locking element is turned slightly so as to dispose the
cam followers adjacent the cam surfaces 47. The assem-
bly force is then relaxed and the force of the spring 41
brings the parts to their assembled positions with the cam
surfaces 47 resiliently abutting the cam followers 43, ‘In

members-in both the.locked and unlocked positions of
said ‘element, said projections. being formed to closely
interfit the lugs on the other of said members when said
locking element is. advanced . to its locked position be-
tween said members while the lugs of said members are
in radial alinement, biasing means within said housing
and bearing against said element. to urge it toward its
locked position, a conirol shaft Totatably extending axi-
ally through said -annular locking element and projecting
outwardly through said opening in said housing, said con-
trol shaft being totatably mounted with réspect to said
locking element, a .control knob. secured to the end of
said shaft outside said housing; a pair of diametrically op-
posed cam followers mounted in said control shaft within

_ said’ annular locking element, a single spring member
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mounted: within said control shaft between the cam fol-
lowers and biasing said cam followers radially outwardly
toward said locking element, said locking ¢lement havmg
a pair of corresponding helical cam surfaces on the inner
periphery thereof abutting said cam followers under the

-urging of said.biasing means, said surfaces being formed

to cam said locking element against:said bias from locked
to unlocked positions upon retation of said ¢ontrol knob,

said cam surfaces ‘also having:slight depressions at each

end-thereof'so as to resrlrently seat.said cam followers un-
der the urging of said spring member in both the locked

. and unlocked positions.
60.

2. A hub for. selectively lockmg a wheel on an axle
comprising, in- combination, a pair of:interfitted annular
members: one secureéd to the axle-and the other to the
wheel, said members having  axially extending lugs
adapted to come into radial alinement upon relative ro-
tation of said members, a cup-shaped housing surrounding
said lugs. and being secured to ‘the outer one. of said-

" members; an annular-locking ‘¢lement - slidably fitted .in

said housing for movement axially of said-members. be-.

- tween locked and unlocked positions, said element hav-

70

ing axially extcndrng projections which closely interfit the
Iugs- on said “outer member in-both the locked -and un-

- locked ‘positions of said element, said projections being

5

formed-to closely interfit:the inner-one of-said members
when' the Tugs of said members are in radial alinemient
and ‘the  element .is in:.locked position, .a helical . spring
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compressed within said housing and bearing against said
element to urge it toward its locked position, and a con-
trol shaft rotatably mounted in said housing and having
a control knob accessible from the outside of said housing,
. said shaft extending into said annular element and having
oppositely extending and outwardly biased cam followers,
said element having a pair of corresponding helical cam
surfaces abutting said cam followers under the urging of
said spring, said surfaces being formed to slide said
element between said locked and unlocked positions upon
rotation of said control knob, said element also having a
pair of axially extending, oppositely disposed slots be-
tween said cam surfaces for receiving said cam followers
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and permitting the element to be fitted onto said control
shaft.
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