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Patented Feb. 24, 1942 SroTeS 2,274,010:
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Figure 29 is a similar section of a modification
thereof. )

The washer illustrated in Figures 1 to 4 1s
formed from an snnular blank | which has pre-
viously been slit radially at 2 into the outer cir-
cumference and also to some extent circumfer-
entially at 3 from the inner ends of the slits to
permit the formation of locking points and sup-
porting portions. Each tongue defined by a set

of slits 2-and 3 is.shaped by a.suitable die to_. 10.

form two lockmg pomts 4 at the rad1a1 edges,

central wave 5 extending to the same sidé of the;‘
washer as the locking points, and two end waves. . .
6 at the sides of the wave § and extending in the "

opposite direction.. As shown in Figure 2;:
jacent tongues have their locking points. exte;
ing respectively to opposite sides of the washer;
or in opposite directions, while:the: correspond-
ing waves are similarly reversed.

It will also be seen in Figure 2 that the: points 5
4 of any tongue: extend a:shorter.distance. from-

the plane.of the washer than. does the- mterven-
ing wave §:of the same tongue, ;. In like manner,

the waves 6 exténd fromi the plane of the washer_
a longer distance than do the locking points 4
Thuys, the locking: points of

of :the next tongue.
each ‘tongue .are. :protected; by, the wave, 5 of: the

same tongue and by the waves 6 of the; adJacent;

tongues.. -The. pressuie. between the parts:to be

screwed bogether is first: taken by the: supportmgl

portions 5, 6 and next by the locking.points 4,
with' the result that:the: latter .do not: receive

the initial and total pressure. .The pressure ﬁnal-,

ly applied:to the locking points-is,, however, suf-
ficient to cause-them to. blte mto the metal and
produce the desired lockmg action’”

- Moreover,..the .distortion or:squeeging of the
metal at, the waves 5, 6, forces the lockmg points
lnto the metal in & manner to 1ncrease tlie lock-
ing-actioh wrthout addltlonal pressure or ‘strain
on the lockihg pomts
the. wavy tongues, .or. the1r resxstance to. belng
flattened, further increases the lécking aetion
‘by ereating pressure laterally agamst the threads

or in the direction of the axis of the threaded :

member. .. .

To dlstnbute the plessure ‘tore Umformly be-
tween the circumferences of the washer, a nums
ber of tabs-T are vrovided at the inner or un-
formed. circumierence, These are folded over
the Body of the washer to opposite’ sides theteof
in succession, as may be seen in Figures 3 and 4.
A space 8 is retaineéd between -each tabiand: the
body of the washer and the outer surface. of

each tab isslightly within the level of the waves
on the same side of the washer, so:that-the pres- -

sure-is -taken. by .the tabs after{-the waves. have
been engaged. Thusrthe tabsreinforce the lock-
ing elements and furnish resiliency -which+in-

creases the locking action. - It will.be understood T
that the locking tongues may:be formed on the

inner circumferencé- and the tabs on the outer
circumference, if des1red and: that: the ot;her
constructions ‘herein described 'are. ,capable of

reversal as well as interchangeability .of the -

forms of locking points and supportmg portrons,

. within the scope of the invention. .

“Inthe construction: shown.in. Flgures 5 and 6
the blank 10 is slit:radially at {1 .from; ’che ‘inner
circtimference and circumferentially at- l2 along
the.inner end of each slit 11 and to equal dis-
tances in -both- directions .therefrem. :The:two
edges formed by each slit are converted into lock-
ing.points - 13 “extending: angularly . parallel: to

each other but to opposite sides of the “washer, ;%

Also, the .résiliency: of
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...site directions.

.yond:the locking elements. at that side.

.Immediately adjacent to each locking pomt is

formed a wave 14 extending to the opposite side
of the washer from the same point and slightly
beyond the immediately adjacent point to form
a supporting member protecting the latter in the
manner previously described. Adjacent to each
wave 4 is formed a wave 1|5 extending to the
other side of the washer and slightly beyond the
integral locking point 13 to protect the same,
-It.will be seen that the constructions shown in
Flgures ‘1.0 6 are prov1ded on_ each side with
locking “élements” extending” angularly in oppo-
Such washers are suitable for
either right or left hand threads, as described in

S My U S. Patent No, 2,191,101, and this is also

rue of the remaining washers herein having

dcking eleniénts so disposed.

.In:vFlgures 7. to 10:is shown a washer of the
ing type wheréin locking elements are pro-
vided:'only at the radial slit. This washer com-
prises:an annular blank (6 split. radially at-17
from edge. to edge and c1rcumferent1allv ‘at 18
across the slit (1, forming’ tongues 19 20, 21 and
22, :Each tongue is shaped in the: manner shown’
in F1gure 6 to form a locking element 23. ex-
tending to one side, of  the washer, -a wave 24
extending to the -same side,.and an mtervemng
wave 25: estendmg to the opp051te side... The
locking elements -of tongues. adjacent to .each
other, e1ther radially or. c1rcumferent1ally, .are
parallel to each other but- extend in oppos1te
directions. At each side of the washer, the waves
extend beyond the. locking-elements to plotect the
latter. in the ;manner described.. .

The remaining area of the blank is formed
with:. sultable protuberances - 1o dlstnbute the
pressure uniformly. ' These may be of’ any. de-

ired shape and are shown in:Figure 10 in the
fcrm of depr essmns 26 extending:to opposite srdes
ofthe: blank and s11ghtly below the: waves 24,
25. Fun

“Ind FlguI'ES 11 and 12 the annular blank 21 is
formed with. radlal slits. 28 from’ the -outer cir-
cumference and with:a: circumferential. slit .29
across:the inner end of each sht 28:. The tongues
30 formed: l:y each siit 28 are extended angularly
away:from:the plane of the' washer, as shown in
Figure 12; Preferably, each pair of tongues con-
verges from the plane of the washer, while adja-
cent pairs extend to opposite sides of the wash-
er; ‘Adjacent to each tongue the locking element
is*formed with a cjrcular depression. 3! extending
to the same side of:the washer and.slightly be-
- Thus,
each pair of elements 30 is pr otected by. support-
ing members, 31 at: oppos1te sides thereof.

-~ Figures. 13 and 14 show: a somewhat dlfferent
style of washer Jvherem the angular -portion 32
of .the blank.is not. dlstorted - This portion of
the .blank .is formed orlgmally with radial tabs

:33 extending: successwely from- ‘the i inner and out-
‘er circumferences thereof.”. Those at one circum-
‘ference .are-bent. over. upon one surface of the
.part 32 and those an the other c1rcumference are
bent over..at. the other surface
:all formed on one. clrcumference, as they may
e, they are bent successwely over- OppOSlte sur-
.:faces of the annulus.

1f the tabs are

:In the shapmg operamon“ the rad1al edges of

..each tab 33, are bent away from_the annulus 32

to form locking elewlents 34 Also, the free end
of each.tab is.formed. wrth a lug 35 engaging the .
annulus and- thereby mai almng the locking ele~

- Dents. or snmlar,formatmns 36: may . be
‘aeent; to the: -Jocking: members and ex-
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tended beyond the same for protection against
excessive st1a1n 1n the manner prevmusly de-.

scribed.:

. Figures 15 and 16 1llustrate a washer of the
wavy. type which is bent in:the form of contlnuous .
waves 126 around the .entire circumference .of
A radial slit 128 is cut,

the annular:blank -$27.
along ‘the icrestof -each  wave: between the cir-
cumferences,:and an‘arcuate slit 129 is cut across

each end of each slit 128. - Thus there are formed:

two fingei's 130 at each “slit: 128, and .these -are
bent angularly into the trough- of the wave, pro-
viding pairs-of such fingers at both sxdes of the
< washer, as 'shown in Figure 16.

Also, the metal is formed with a dent I3I im-.

mediately adjacent. io each finger and extending
slightly beyond the same-at the same side of the
washer to protect:the finger from the initial pres-
‘sure.’ The -‘waves themselves serve a-similar pur-
'pose in addition to furnishing resiliency, and may

10.

20

be utilized without: further modification. for thls N

purpose: as will ‘presently be described. i

~In Figure 17 is.shown the blank for another
wavy: form of washer;  The blank 132 is annular
and:is formed with a .circular ‘series of. spaced

arcuate ‘slits 133.. From these slits:are extended

radial slits. 134 and. 135  successively -in_opposite
directions:to the inner and outer circumferences.
By-this means there are formed: pairs of fingers

“{36°at the inner circumference and s1m11ar palrs.,

131 at-the.outer: circumference.

The blank is waved circumferentially as ‘shown
in Figure 18, the iadial slits:occurring: at the
crests: 138 of ‘the waves. -The fingers are struck
into - the "troughs in:-divergent :relation and:to
‘such -an extent that they reach somewhat short
‘of the crests, whereoy the Iatter protect the fin-
gers: -

Additional- supporting members may:-be - pro-

vided -in the frrm of tabs 139 on the inner:cir-

cumference opposite the cuter slits 135 and simi-
lar tabs i40 on the outer circumference opposite
the inner slits' 134, These are bent over the
washer to the same side thereof as the radially
adjacent fingers. They may lie spaced: from the
body of the washer as indicated by the numeral

.of the invention toa -countersunk washer.
“ washer 156 is.of conical shape to be received be-

‘washer is formed With locking . elements
‘cutting alternately into the members 151 and 58.

3.

plane and. sufﬁmently beyond the locking ends
154 at the. same side . to protect them from the
initial pressure, . .

Frgures 25.. and 26 111ustrate the apphcatlon
The

tween the countersunk scréwhead 151 and the.
countersunk membeér {58, The upper edge of the
159

In like manner, any of the various styles of lock-

ing elements discloséd herein ‘may be apphed to

countersunk washers. . .
-PFigure - 27 111ustrates another. form . of Wavy

washer, - The wavy annular portion 160 is-formed

at intervals with triangular tongues 161 adjacent
to the crests. These are. bent into the crests in

‘a’ manner to-have: their biting pomts 162 lie

within the. planes of the crests to:be protected*
thereby. For additiohal remforcement the

‘tongues may. be formed with stamped out ‘lugs

163 extendmg outwardly from the tongues or

away. from tle body of .the 'washer,

25

Figure 29 is. a modlﬁcatlon of Figure 27" in
which the blank is formed with right angular

: waves. or channels 164 having the1r mouths dis-

30

posed respectlvely at. opposite s1des 6f the washer.
The locking members_165, which may resemble
the members 162, are struck into the channels -
froin the respective. bottoms thereof and extend
short of .the. bottoms of the respectwely adjacent

'channels whereby these bottoms receive the full

-pressure in advance of the lockmg elements.

The washers: shown in. Fxgures 21,23 and 27
are s1n"1e-handed that is, they lock avalnst rota-

- tion in one d1rect10n only, as d1st1ngu1shed from

the Temaining, washers shown herein which are

. suitable for both right, and left hand threads, as

40

Wdescmbed in the .above. mentloned .co~ pendmg
‘apphcatlon In this connectlon any of the other

forms.  of. washers shown' herem may,. by the -

45

{41, in Figure 19 or may be rolled into contact -

with the body of the washer as indicated by the
numeral 142 in Figure 20,

The washer shown in Figures 21 and 22 is
someéwhat similar to that shown  in Figure 15
but is flat.

50

The annular body portion 143 is -

formed with a series of radial slits 144 between

the circumferences, and across the end.of each
such slit is cut an arcuate slit {45; thereby form-
ing pairs of fingers {46 with their free ends ad-
jacent to one another.
an:'S-shape as shown in Figure 22, with adjacent
free ends or locking elements (47 extending to
opposite sides of the washer and substantially
parallel to each other. The bends 148-in the
- fingers extend slightly beyond. the locking ele-
ments on the same side of the washer in order
to protect these elements from the initial and
" full pressure.

The annular blank 150 in Flgure 23 is formed
with a circular series of arcuate-slits {51, from
the center of which are extended radial slits 152 to
the inner circumference, forming pairs of fingers
153.

These fingers are bent to an S-shape as shown
in Figure 24, with the locking ends 154 of ad-
jacent fingers extending respectively ‘to opposite
sides of the plane of the washer. 'The-dents 155
likewise extend to opposite sides of the washer

65

Each finger is bent into

60
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elimination of some of the lockmg elements, be
made for locking in one direction only if desjred.

It will now be seen that, within the scope of
the invention as disclosed herein, I have pro-
vided lock washers which not only have the lock-
ing points or biting edges protected from the
initial and full clamping presstre, but which also
are suitable for both right and left hand threads
according to the principles disclosed in my U. S.
Patent No. 2,191,101, Also, any particular. style
of washer may be modified for use with only
right hand or left hand threads if desired. These
washers are simple in construction, efficient in
operation - and comparatively inexpensive by
reason of the fact that they lend themselves to
production by comparatively simple dies as
stated above, o

The invention is not limited to the particular
forms as shown herein. Various features of these

‘constructions are interchangeable, as previously

pointed out. And, further, they may be applied
to various styles of washers such as external, in-

ternal, external and internal, countersunk and
split ring.. Further, the number of locking ele-
ments on-any washer may be increased or de-

creased as required, as well as the number of .
grooves, waves, reinforcing tabs and. the like.

Also, any of the flat washers may be made wavy,
and vice versa.

In connection with the tabs, 1t will be noted
that these, by their resiliency, add to the locking
action of the washer and further relieve the lock-
ing elements from the initial clamping pressure.
These reinforcing members may be provided on -



4

either perlphery, or both or between the penph-
eries. The projecting tabs, particularly, may be
square or may have their corners rounded off.
They may be thinner than the body of the wash-

er, and likewise the locking elements may be'

thinner at.certain points, if desired.

‘The length of. the locking elements, the dis-
tance of the locking points from the general
plane of the washer and the depth of the grooves,
ribs, waves. and rexnforcmg tabs may also be
varied. .

Some of the adjacent locking elements herem
are adapted to overlap as in Figures 5 and 7.
Such overlapping may. be provided, if desired, in
any of the other constructlons herein disclosed.

What I claim is:

‘1,.A lock washer comprising a body of resilient

metal having a radial slit, the body being cor-
rugated radially dn'ectly adJacent to said slit, the
corrugations extending to both sides of the gen-
eral plane of said body, said slit defining an edge
of the corrugated portion positioned as a locking
element at one side: of said plane and at a
shorter distance therefrom than the crests of
the corrugations at said side.

‘2. A lock washer comprising a body of resilient
‘metal hdving a radial slit, the body being cor~
rugated radially at both sides of said slit, the
corrugations extending to both sides of the gen-
eral plane of said body, said slit defining edges
of the corrugated portions positioned as locking
elements at opposite sides of said plane and at
a shorter distance therefrom than the crests of
the corrugations at the respective sides.

3. A lock washer comprising a body having re-
silient, radially corrugated segments formed
therein, the corrugations extending to both sides
of the general plane of said body, said body being
slit ‘radially adjacent to each segment and
formed at each slit as a locking element in con-
tinuation of the segment and radially co-exten-

2,274,010

sive therewith, said elements extending to both
sides of said plane and to a shorter distance
therefrom than the crests of the corrugations at
the respective sides.

4. A lock washer comprising a body having re-
silient, ' radially corrugated segments formed
therein, the corrugations extending to both sides
of the general plane of said body, said body be-

_ing slit radially adjacent to each end of each

10

segment ‘and formed ‘at each slit as a locking
element in continuation of the segment and ra-
dially coextensive therewith, said elements ex-
tending to both sides of said plane and to a

~ shorter distance therefrom than the crests of

15
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the corrugations at the respective sides.

5. A lock washer comprising a body having re-
silient, radially corrugated segments formed
therein, the corrugations extending to both sides
of the general plane of said body, said body be-
ing slit radially adjacent to each segment and
formed at each slit as a locking element in con-
tinuation of the segment and radially co-exten-
sive therewith, said elements extending to both
sides of said plane and to a shorter . distance
therefrom than the crests of the corrugations at
the respective sides, said elements also converg-
ing at each side of the general plane of said body.

6. A lock washer comprising a body having re-
silient, radially ~corrugated segments formed
therein, the corrugations extending to both sides
of the general plane of said body, said -body be-
ing “slit radially adjacent to each end of each
segment and formed at each slit as a locking
element in continuation of the segment and ra-
dially coextensive therewith, said elements ex-
tending to both sides of said plane and to a
shorter distance therefrom than the crests of
the corrugations at the respective sides, said ele-

ments also converging at each s1de of the gen-
eral plane of sdid body. .
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