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This invention relates to a lock nut which is
simple and- dependable in"operation, and- inex-
pensive to produce. In essence, the lock is a
spring, in non-rotatable relationship with a-nut,
exerting a force which proceeds toward the as-
cociated bolt.to establish- therewith an:enhanced
frictional resistance whereby to: oppose rotation
of ‘the . nut, either direction. The ‘spring-which
may-be-in the form of a ring.is carried either
by the nut- or by the bolt, and during - rotary
advance of the nut, either way, may be distorted
by the operating tool -sufficiently to velax its
tension. upon. the: bolt. . A: spring- lock- of this
character may-be-associated - with the nut gither
separably or non-separably. . It.is. readily adapt-
able -t0: quantity- production, and in use may be
advanced -with the nut.to or from.its final posi-
tion with a minimum of effort.

These .and: other. objects:of my invention will
appear. from the description to follow, taken-in
conjunction with the showings in-the accompany-
ing.drawings, wherein:

Figure 1 is a view in perspective -cf one form
of the present lock nut in operative position
upon & coacting bolt; Fig. 21s a transverse sec-
tion. through the bolt with the nut fitted there-
on, taken through the collar extension in a plane
just-above the. spring ring; Fig. 3 is a fragmen-
tary longitudinal section taken.on line 3—38 of
Fig. 2; Fig. 4 is a partial-end elevation of and
transverse section through a bolt whereon is fitted
a .second -form of lock nut a portion of which
is. shown in. section; Fig. 5 is a fragmentary
front elevation of the bolt and lock nut as per
Fig. 4:- Fig. 6 which is a view similar- to Fig.

each of which is-a transverse section, show four
additional forms of lock nuts; and Fig. 11 is-a
perspective view, partly broken away, of & con-
ventional castellated unit to which is applied the
spring ring.of my-invention.

The principle: underlying the present lock nut
in -all of its forms is the application of frictional
pressure to-a bolt at.one or more circumfer-
ential points through the instrumentality of a
springrring; - continuous or otherwise, that may
be:carried upon the bolt or.upon the nut which
is to be frictionally locked thereto, the ring being
interlocked: with the nut-for-rotation therewith
and- consequent. movement lengthwise of the ‘bolt;
the-ring is also distortable at spaced. points, with
the aid of a suitable wrench employed for oper-
ation-of the nut, to:relax-at other points its pres-
sure. upon..the. bolt. whereby-the nut, during its
operating. movements, may.advance- (either -way)
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substantialiy. free of frictional resistance. It is
of importance that the spring ring be interlocked
with the nut in such a way as to advance there-
with. While it is optional whether the ring be
connected separably or inseparably to the nut,
its position Telative to the bolt is always such as
to exert thereon g substantially. radial pressure
in all positions of the nut, this préssure being
relaxabie only at such moments as the nut under-
goes adjusting manipulations with the aid of a
proper tool. With these preliminary observa-
tions, I.will now pass on to a detailed descrip-
tion of the lock nut in a number of its various
forms - several of which are suggested in the

accompanying drawings.

The bolt B herein illustrated in all of the fig-
ures is-of conventional construction in that it
comprises. a shank-having a threaded end por-
tion adapted to receive theréor a polygonally
faced nut N provided with an axial boie where-
in are formed cooperating threads. The nut may
e provided at one end with a radially distort~
able collar extension ¢ through which the
threaded axial-boré is continued. A nut of the
kind . with which T am here concerned ‘may be
produced -economically in" quantities, desirably
from mild steel, afid no special problem is in-
volved in its maniufacture. ‘

Theé- spring ring R is provided’ with inwardly
extended ‘lugs ! usually two or more of them,
each. adapted to enter within the nut slot s that
is- appropriately formed for this purpose. The
slot s-shown in’the nut of Fig. 5 is closed, i. e.,
it is bounded on all four sides, so that the pres-

ence of a circumferential -groove is’ unnecessary

for holding the ring-in -assembled relation with
the nut; the same is true for the showing in
Fig. 6. In the remaining figures, however, the
slots s are shown as open at one end whereby
special utility. resides in the use of a circumfer-
ential groove for maintaining the spring ring in
operative -position, assuming that a normally in-
separable relationship between the nut and ring
be desired at all,
Figures 1-5 illustrate nut collars ¢, round in
contour, surrounded. by spring rings R _that are
normally of élliptical-form, the two Tugs 7 extend-
ing inwardly-inline with the short axis of the
ring. - According to Fig. 6 the ring R is C-shaped.
Its-opposite arms -cairy inwardly exténded lugs
I which are projected through wide arcuate slots
to reach the-bolt -B ‘with -which they engage.
The.nut-collar ¢ of Fig. 7 is oppositely flat-
tened-at:f and- intefmediately thereof is slotted
to receive thelugs T of the surrounding spring ring
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R. Since the nut N is here shown without an
associated bolt, the ring R appears in ifts relaxed
normal condition wherein its opposite lugs I are
projected to a position slightly interiorly of the
nut. Both the collar ¢ and ring R may be of
round confour, and the provision of opposite
flats 7 makes it possible to distort the ring R in-
wardly at such points thereby spreading apart
the two lugs I, with consequent relaxation of fric-
tional pressure upon an associated bolt.

In Fig. 8 the ring R is loosely fitted upon the
nut collar ¢. It may be sufficiently oversize to
be potentially free of contact therewith at zll
points. Because of the clearance thus provided
the ring may be distorted, as required, to spread
apart its opposed lugs I for relaxation of pressure
upon an associated bolt. In this construction the
contour of the ring may be round or elliptical.
In Fig. 9 the collar ¢ is oppositely flattened at |f
and the ring is elliptical with two lugs I formed
in line with its short axis. Opposed pressures
upon the ring R in the direction of its long axis
will produce a spreading movement of the lugs
with consequent relaxation of frictional pres-
sure upon the bolt. If more than two lugs are
desired to enhance the area and points of engage~
ment between the spring ring and the bolt, then
the arrangement of Fig. 10 is suggested. Here
the Iugs ! are not oppositely disposed, but
nevertheless are movable toward and from the
bolt, respectively, in response to (1) resilience
of the spring ring R and (2) pressure applied ex-
ternally to the ring at points remote from the
lugs to effect g distortion of the ring which will
produce a relaxation of its pressure engagement
with the bolt.

In all the constructions thus far described
the spring ring R is applied to a nut N which
.1s formed more or less specially for its reception.

It is not necessary, however, that this be always'’

the case, since the lock nut of my invention may
be used with full effectiveness with a nut of stand-
ard form-—for example, a castellated nut N as
shown in Fig. 11. Here the ring R is fitted around

the nut collar ¢, loosely or otherwise, with its lugs’

disposed within two of the opposite slots s. As-
sembly of the ring with the nut need not take
place until after the nut has been started in its
rotative movement upon the associated bolt. The
inner faces of the spring lugs I may, if desired,
be formed with appropriate ribs r to coact with
and track in the bolt threads so that the spring
ring R is automatically advanced along the bolt
as the nut itself is rotated thereupon. It is un-
important whether the ring be positioned upon
the nut adjacent the shoulder at the base of its
collar, since the purpose of the ring is to prevent
its reverse rotation thereupon.

In each of the various forms of lock nut here-

in discussed, there is a spring ring exerting upon-

the bolt, directly or indirectly, a resilient pres-
sure force which is relaxable in varying degrees
by an appropriate tool whereby to free the nut
for racile adjustment upon the bolt. The material
of which the nut is formed possesses little or no
resiliency, although it is yieldable or bendable
to some extent. By itself the nut is incapable of
locking resiliently with the bolt; the spring ring
is relied upon for this purpose. When in locking
relation with the bolt the spring serves effectively
to oppose rotation of the nut, and continues in-
definitely to do so. It is only when the spring
" ring is compressed properly, as with the use of

8 special tool, that relaxation of the ring’s resil-

“jent pressure engagement with the bolt takes

10

20

25

30

35

40

45

50

b5

60

85

70

75

4
place. When the ring exerts ifs pressure upon
the collar, rather than upon the bolt, it should
desirably be continuous and endless in order to
develop the necessary force.

I ciaim:

1. For use with a bolt having a continuous
thread, a coacting threaded nut through which
is a lateral opening, a continucus spring ring sur-
rounding the nut and shaped to bear with resil-
ient pressure against the nut at the opening and
snaced therefrom at points remote from the open-
ing providing portions compressible radially in-
wardly by a tool, and means correlated with the

in the opening for resilient pressure against

ticity of the ring causing relaxation of iis cor-
reiated means with the bolt in response to distor-
tion of the ring inwardly toward the nut.

2, For use with a threaded bolt, a coacting
threaded nut through which are lateral openings
on opposite sides, and a continuous unbroken
spring ring surrounding the nut in non-rotat-
able engagement therewith formed with opbosed
lugs projecting inwardly through the lateral
openings for resilient pressure engagement with
the bolt, there being spaces between the ring and
nut at poinfs intermediately of the lugs and the
ring being distortable inwardly into such spaces
whereby to retract the lugs with consequent re-
laxation of their pressure engageraent with the
bolt.

3. For use with a threaded boli, a coacting
threaded nut through which is a lateral opening,
and & continuous unbroken spring ring surround-
ing the nut in non-rotatable engagement there-
with formed with a lug projecting inwardly
through the lateral opening for resilient pressure
engagement with the bolt, there being a space
between the ring and nut at a point remote from
the lug and the ring being distortable inwardly
into such space whereby to retract the lug with
consequent relaxation of its pressure engagement
with the bolt.

4, For use with a threaded bolt, a2 coacting
threaded aut through which ars spaced lateral
openings, and a continucus unbroken spring ring
mounted on the nut in non-rotatable insepara-
ble engagement therewith formed with spaced
lugs projecting inwardly through the lateral
openings for resilient pressure engagement with
the bolt, there being spaces between the ring and
nut af points intermediately of certain lugs and
the ring being distortable inwardly into such
spaces whereby to retract the lugs with conse-
quent relaxation of their pressure engagement
with the bolt.

5. For use with a threaded bolt, a coacting
threaded nut from which is extended a collar
having spaced lateral openings therethrough and
a circumferential groove therearsund, and a con-
tinuous unbroken spring ring mounted on the nut
within the collar groove thereof in normally in-
separable relation therewith, the ring being
formed with spaced lugs projecting inwardly
through the lateral openings of the coliar for
resilient pressure engagement with the bolt, there
being spaces between the ring and groove bot-
tom at points intermediately of certain lugs and
the ring being distortable inwardly into such
spaces whereby to retract the lugs with conse-
quent relaxation of their pressure engagement
with the bolt. :

6. For use with a threaded bolt, a coacting
threaded nut from which is extended a collar
having spaced lateral openings therethrough, a
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continuous unbroken spring ring surrounding the
nut collar formed with spaced lugs projecting in-
wardly through the lateral openings for resilient
pressure engagement with the bolf, there being
spaces between the ring and the collar at points
intermediately of certain lugs and the ring being
distortable inwardly into such spaces whereby to
retract the lugs with. consequent relaxation of
their pressure engagement with the bolt.

7. For use with a threaded bolt, a coacting
threaded nut, a continuous unbroken spring ring
having spaced means inwardly projected for re-
silient pressure engagement with the bolt and
distortable toward the bolt at points intermediate
of the spaced means whereby to narrow and
widen the ring at spaced points, the spaced means
in engagement with the bolt being at the widened
points, and means interconnecting the nut and
ring for unitary rotation upon the bolt,

8. For use with a threaded bolt, a coacting
threaded nut through which are spaced lateral
openings, and a continuous unbroken spring ring
surrounding the nut in non-rotatable engage-
ment therewith formed with spaced lugs project-
ing inwardly through the lateral openings for
resilient pressure engagement with the boli, a
pair of lugs being provided at one side of the ring
and a single lug at the opposite side thereof and
there being spaces between the ring and nut at
points intermediately of certain lugs, and the
ring being distorted inwardly into such spaces
in consequence of pressure engagement between
the lugs and the bolt.

9, For use with the bolt having continuous
threads, a coacting threaded nut through which
are spaced lateral openings and & continuous
spring ring surrounding the nut in non-rotatable
engagement therewith formed with spaced lugs
projecting inwardly through the lateral openings
of the nut in normal pressure engagement with
the bolt threads, the distance between the lug
ends being initiaily less than the bolt diameter,
and there being spaces between the ring and the
nut at points remote from the lugs into which
the ring may contract in response to a radial
pressure directed inwardly at such points to pro-
duce elongation of the ring in the direction of
the lugs so as to relax the resilient pressure en-
gagement between the lugs and the bolt while
distortion of the spring ring continues,
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10. For use with a bolt having continuous
threads, a coacting threaded nut through which
is a lateral opening and a continuous spring ring
surrounding the nut in non-rotatable engage-
ment therewith formed with a lug projecting in-
wardly through the lateral opening of the nut in
normal pressure engagement with the threads of
the bolt, the distance between the lug end and
the opposing internal nut wall being initially less
than the bolt diameter, and there being space be-
tween the ring and the nut at points remote from
the lug into which the ring may contract in re-
sponse to a radial pressure directed inwardly at
such points to produce elongation of the spring
ring in the direction of the lug so as to relax the
resilient pressure engagement between the lug
and the bolt while distortion of the spring ring
continues.

ORRIN D. GRAY.
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