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This invention is directed to a lock-washer.
More particularly the invention is directed to a
lock-washer which is capable of being repeatedly
used without injury.

In place of cotter pins, lock-washers formed
as hooked spring rings are frequently used inas-
much as they can be sprung into place and used
repeatedly without thes permanent deforming
such as takes place in an ordinary cotter pin.
The conventional spring ring is of circular cross-
section, and circular in plan with one end bent
radially inwardly or outwardly and lying on the
plane of the circle. The circular portion of the
ring is seated in an annular groove in a nut, and
the free radially extending end passes through
an opening in the nut into a hole in the bolt.
Such a spring lock-washer can be used repeat-
edly without damaging distortion. However, it
has been discovered that while a lock-washer of
this kind is satisfactory for connecting parts
which are not subjected to movement or vibra-
tion, such a spring lock-washer is not satisfac-
tory for moving or vibrating parts as there is
always the danger the washer may spring out of
the groove in the nut since hecause of its small
cross-section it has but small holding force. Fur-
thermore when the spring lock-washer is used in
a connection which is subjected to torsion stress,
the free end of the locking ring which projects
through the nut into the bolt is likely to shear
off because of {ts small cross-section. In addi-
tion there is always the chance that this free
end will pull out of the bolt if the ring has a close
good frictional fit in the groove in the nut.

It Is the object of the instant Invention to pro-
duce a lock-washer of novel shapa which can be
repeatedly used without harmful distortion.

Another object of the invention is to produce
8 lock-washer which will not spring out of place
when the parts are subject to vibration, and
which has a higher resistance to shearing stress
than the previously known lock-washers.

Generally these objects of the invention are
obtained by forming a flat circular split spring
ring which has a radially extending flattened
portion engageable with recesses in both the bolt
and the nut, and other radially extending pro-
jections adjacent the split in the ring for the
purpose of opening the ring so that it can be
placed in a groove in the nut. As the radially
extending projection for fltting into aligned
grooves in the nut and bolt has its greatest di-
menslon in the direction of the applied torsional
stress, it is much stronger than the previously
known lock-washers of circular cross-section.
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If desired this radlally extending portion can be
made thicker than the remainder of the ring to
increase its resistance to shear. Furthermore,
because of the flattened spring construction, the
ring is resistant to radial distortion and there is
littie likelihood of the ring being displaced by vi-
brations.

The means by which these objects of the in-
vention are obtained are more fully described
with reference to the attached drawines in
which:

Fie. 1 is a plan view of one form of the novel
lock-washer applied to a bolt and nut;

Fig. 2 is a cross-sectlonal view on the line 2—2
of Fig. 1;

Fig. 3 1s a plan view similar to Fig. 1 showing
a modified form of the washer; .

Fig, 4 |5 a cross-sectional view of the line 4—4,
Fig. 3; and

Pig. 5 is a plan view of still another form of
the lock-washer.

In Flgs. 1 and 2, the bolt 4 having Iongitudi-
nally extending slots 6§ which are radially di-
racted In the cross-section of the bolt, has a
castle nut 8 screwed thereon. At the juncture
of the castellations (0a with the body of the nut,
an annular groove 12 is formed.

As shown, the novel lock-washer {4 is seated in
groove 12, This lock-washer comprises a flat
circular piece of sprlng metal radially split to
form two substantially radially extending free
ends 16 and I8 projecting outwardly of the circle
and having perforations 20 and 22 therein. Dia-
metrically opposite the split is a radially inward
extending tongue 24,

In applylng the lock-washer to the nut and
bolt, the nut is turned down on the bolt until one
of the grooves 10 in the nut becomes alighed with
a groove 6§ in the bolt. The lock-washer is then
opened by a tool such as a pair of pointed pliers,
the ends of which are engaged in the perfora-
tlons 20 and 22, and placed over the bolt and nut.
Tongue 24 s inserted through the aligned open-
ings 6 and 10 and the two halves of the washer
are released so that the washer becomes seated
in groove 12 in the nut, Because of the flat con-
struction the washer is very resistant to opening
forces and is kept tightly seated in groove 12 de-
spite vibration or other moving forces. At the
same time tongue 24 provides, by reason of itg
width, an increased resistance to shear over
washers of circular section so that the nut can
not turn off the bolt,

A modifled form of the inventlon for use with
hollow bolts Is shown In Fgs. 3 and 4. Nut 30
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may be a conventional castle nut having the
usual slots 32 between the castellations, Bolt 34
is hollow and has & groove 36 around the innher
periphery thereof. Radislly extending slots 38
through the bolt are in the same plane as
groove 6.

The novel lock-washer 40 is composed of a flat-
tened split ring having inward substantially ra-
dially directed free ends 42 and 44 provided with
perforations 46 and 48, respectively. The oppo-
slte side of the ring has an integrally formed
tongue b8 projecting radially outwardly of the
ring 40. In placeing this lock-washer into posi-
tion the nut 30 is turned down on bolt 34 until a
slot 32 in the nut becomes alighed with a slot
36 In the bolt. The ring 40 is then collapsed by
means of a special tool, such as & pair of pliers
with pointed ends engaging in the perforations
46 and 48, and Inserted into the hollow bolt 34
until the tongue 58 pushes through the aligned
slots 32 and 83. The pliers are then released
so that the ring springs into place into groove 36.

In Fig. 5 & lock-washer is 1llustrated which has
& thickened tongue for the purpose of giving ad-
ditional resistance to shear stresses. This lock-
washer is simllar to the lock-washer 14 shown In
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Figs. 1 and 2 with the exception that the tongue
24g Initlally has a longer length, as illustrated by
the dotted lines, and is bent back upon itself to
form a tongue of double thickness. If desired
this thickened tongue can he construcied by weld-
ing or otherwlise securing an additional piece of
material to the ring, It is clear that the tongue
56 of the washer shown in Figs. 3 and 4 can like-
wise be thickened.

In both Flgs. 1 and 3 the nut has an uneven
number of slots, while the bolt has an even num-
ber of slots. Therefore, small turns of the nut on
the bolt will bring slots Into algnment. Of
course, all slots are of equal width and slightly
wider than the tongue on the washer.

I} Is thus apparent that the invention provides
& lock-washer which {s not permanently deformed
by bending when put into place and consequently
can be repeatedly used. The lock-washer i3 easily
applled and held In a clrcumferential groove
agalnst longitudinal displacement, the flattened
section being greatly resistant to outward spring-
Ing, while the flattened tongue gives greater re-
sistance to shear stresses than that heretofore
obtained by lock-washers of circular section.

PAUL JACOB.



