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- ..., ii., 4: 

The present invention pertains to lock washers, 
and the principal ifi the invention is to 
provide varióus alwashers: wherein 
each locking point orbiting edge has a support- herein; 
ing portiori associated therewith The support- 5: presently appear. 3: ; ; ; ;... ::::::ia . . . . . . . 

ature? of a projection: The invention is fully disclosed by way of ex 
, . . . . - - - - ample in the following description and in the 

to a plane bey of the ibiting edge. If accompanying drawings in which: : ': '... ' 
biting edges ovided'ori both sides of the Figure is is a fragmentary plan: view of one 
washer; as is usually the case, the supporting pork) 10:f sher constructed according to , the 
tions are likewise formed on both sides. Fist Tai i 5ii; : C; ; ; ; ; i. i. i. is . . . . . . . 
The result of this construction is that the pres+. res 2; 3 and 4 are sections: on 

sure between thesnut sort the bolt head and the rid 4-T4 of Figure 11; iii.; , , , . . . 
5ian view of a modified washer; . : the Supporting 

on the line-6-6 of ; Fig 

was ers; whether ext f ii. - or of th iring type. Various styles of lock spli 
it. and upporting portions are described 
aid these it are in rchangeable: as will 

. . . .: 

the lines 

Consequently, the ibiting edges, rather: than be: 
land initial pressure; are: 
pressure, although, suffix: 

teeted or reinforced during the entire tightening 20 
operation. In this way the biting edges or lock: 8 
ing points are protected from unnecessary strain, -- 
and the life of the washeri is prolonged so that 
the W 
will:remainitieffé estion of the 

supporting portions increase the resiliency of the 
washer arid additoits locking action when unde 

Ariri's waii: " ; : {}. E3 23 

- :utilizes in 
ontour previously applied to 

purpose of:reinforcement) 3i:ia 9. 
2. According to this inventioni; the lockingpoints 
are causedito3 project from: ther medial plane of 
the washers a shorter distance: than the:waves 
whereupon: the flatter, functions as supporting 
portions in the manner described above, 3 W. . . 
i? Irisomie, embodiments.iof the&invention, the 
supporting portions are disposed in: close prox. 40 if 
inity to the locking points: 2:It has been found " oth 
in such cases that one supporting portioni for vs. 
each locking 3 element 1sufficient; tiny prior line (22s22 on Figure, 21;: 

a supporting portions not extends tFigure;23 is a plan View of 
he locking-points; a larger ratio of other modification is 

:Figure 24 is a section; 
24-24 on Figure23 

ing beyon 
supporting portions is necessary to prevent total 
crushing of the washer;3'Bya requiring proport 
tionately less supporting portions; the washer 
inade according to this invention requires simpler 

pensive: to buildiand to 59 : 
- - - - 

hers disclosed in my U.S. Patent No. f February 20, 1940; on application filed 
1939, as well as to single handed 55 of, and S. 

  

  

    

  

  

  

  

  

  

  

  

  



Figure 29 is a similar section of a modification 
thereof. 
The washer illustrated in Figures 1 to 4 is 

formed from an annular 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 
form two locking points:4 at the radial edges, a 
central wave'5"extending to the same side of the 
washer as the locking points, and two end waves. 
6 at the sides of the wave 5 and extending in the 
opposite direction. As shown in Figure 2, ade: 
jacent tongues have their locking points extends 
ing respectively to opposite sides of the Washer, 
or in opposite directions, while the corresponds:. . . 
ing waves are similarly reversed. 

it will also be seen in Figure 2 that the points, 
4 of any tongue: extend a shorter...distance from 
the plane of the washer than does the interven 
ing wave 5 of the same tongue. In like manner, 
the waves 6 extend from the plane of the washer 
a longer distance than do the locking points 4. 
of the next tongue. 
each tongue are protected; by the wave. 
same tongue and by the waves 
tongues. The pressure...between the parts to be 
screwed together is first taken by the Supporting 
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 bite into the metal and 
produce the desired locking action. . . . 
Moreover, the distortion or squeezing of the 

metal at the waves 5, 6, forces the locking points 
into the metal in a manner to increase the lock 
ing action without additional pressure or strain 

of the f the adjacent. 
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10. 

Immediately adjacent to each locking point is 
formed a wave f4 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 5 extending to the 
other side of the washer and Slightly beyond the 
integral locking point 3 to protect the same. 

It will be seen that the constructions shown in 
Figures 1 to 6 are provided on each side with 
locking elements extending angularly in oppo 
site directions. Such washers are suitable for 
either right or left hand threads, as described in 

: my U.S. Patent No. 2,191,101, and this is also 
true of the remaining washers herein having 

*I6cking elements so disposed. 

: 30 

40 
on the locking points. Also, the resiliency of 
the wavy tongues, or their resistance to being 
flattened, further increases the locking action 
by creating pressure laterally against the threads 
or in the direction of the axis of the 
member. . . . . . . . . . . . . . . . . . . 
To distribute the pressure more uniformly be: 

tween the circumferences of the washer, a num 
ber of tabs T are provided at the inner or un 
formed circumference. These are folded over 
the body of the washer to opposite sides thereof 
in succession, as may be seen in Figures 3 and 4. 
Aspa?e 8 is retained between each tab and the 
body of the washer and the outer surface of 
each tab is slightly 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. Thus; the tabs reinforce the lock 
ing elements and furnish resiliency. whichi.in 
creases the locking action. It will be understood : 
that the locking tongues may be formed on the 
inner circumference, and the tabs on the outer 
circumference, if desired, and that...the other 
constructions herein described are capable of 
reversal as well as interchangeability of the 
forms of locking points and supporting portions, 
within the scope of the invention. . . . . . . . . 
In the construction shown in Figures. 5, and 6, 

the blank O is slit-radially at from the inner 
circumference and circumferentially, at . 2 along 
the inner end of each slit and to equal dis 
tances in both directions therefrom. The two 
edges formed by each slit are converted into lock ing points 3 extending-jangularly parallel to 
each other but to opposite sides of the washer. 

threaded 

50 

55 

65 

In Figures-7 to 10 is shown a washer of the 
split ring type wherein locking elements are pro 
vided only at the radial slit. This washer com 
prises an annular blank 16 split radially at 7 
from edge to edge and circumferentially at 8 
across the slit 7, forming tongues 9, 20, 2 and 
22. Each tongue is shaped in the manner shown 
in Figure 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 intervening 
wave 25 extending to the opposite side... The 
locking elements of tongues, adjacent to each 
other, either radially or circumferentially, are 
parallel to each other but extend in opposite 
directions. At each side of the washer, the waves 
extend beyond the locking elements to protect the 
latter in the manner described. . . . . . . 
The remaining area of the blank is formed 

with suitable protuberances to distribute the 
pressure: uniformly. These may be of any de 
sired shape and are shown in Figure 10 in the 
form of depressions 26 extending to opposite sides 
of the blank and slightly below the waves 24, 
25. ; : . . . . . . . . " . . ; - ... 
In Figures. 11 and 12, the annular blank 27 is 

formed with radial slits 28 from the outer cir 
cumference, and with a circumferential slit .29 
across the inner end of each slit 28. The tongues 
30 formed by each sit 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 circular depression 3 extending 
to the same side of the washer and slightly be 
yond the locking elements, at that side. Thus, 
each pair of elements 30 is protected by support 
ing members. 3 at opposite sides thereof. . . 

. Figures. 13 and 14 shows a somewhat different 
style of Washer wherein the langular portion 32 
of the blank is not distorted. This portion of 
the blank is formed originally with radial tabs 
:33 extending successively from the inner and out 
er circumferences thereof. Those at one circum 
ference are bent over; upon one surface of the 
part 32, and those at the other circumference are 
bent over at the other surface. If the tabs are 
'all formed on one circumference, as they may 
be, they are bent successively, over opposite sur 
faces, of the annulus. In the shaping operation, the radial edges of 
eachtab 33, are bent away from the annulus 32 
to form locking elements. 34. Also, the free end 
of each tab is formed with a lug. 35 engaging the 
annulus, and thereby maintaining the locking ele 
ments. Dents, or similar formations 36 may be 
formed adjacent to the locking members and ex 
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tended beyond the same for protection against 
excessive strain in the manner previously de 
Scribed. . . ‘. . . 

Figures 15 and 16 illustrate a washer of the 
wavy type which is bent in the form of continuous. . 
waves 26 around the entire circumference of 
the annular blank 27. A radial slit (28 is cut 
along the crest of each wave between the cir 
cumferences, and an arcuate slit 29 is cut across 
each end of each slit. 28. Thus there are formed: 
two fingers 30 at each slit. 28, and these are 
bent angularly into the trough of the wave, pro 
Viding pairs of such fingers at both sides of the 

- washer, as shown in Figure 16. . . . . 
Also, the metal is formed with a dent 

mediately adjacent to 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 

13 im- I 

20 
be utilized without further modification for this 
purpose as, Will presently be described. :... . . 
... In Figure 17 is shown the blank for another 
Wavy form of Washe'. The blank 32 is annular 
and is formed with a circular series of spaced 
arcuate slits 33. From these slitsi are extended 
radial slits, 34 and 35 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 similar pairs 
37 at the Outer circumference. . . . . . . . . . . . . 
The blank is waved circumferentially as shown 

in Figure 18, the radial slits occurring. at the 
crests 38 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, whereby the latter protect the fin 
gerS.. . . ; : , ; ; ; ...' y . . . . . .. 

Additional supporting members may be pro 
vided in the frrm of tabs 39 on the inner cir 
cumference opposite the outer slits 35 and simi 
lar tabs 40 din the outer circumference opposite 
the inner slits 34. 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 

away from the body of the washer. 

25 

3. 
plane and sufficiently beyond the locking ends 
54 at the same side to protect them from the 

initial pressure. . . . . . . . . . . . . . 
Figures. 25 and 26 illustrate the application 

of the invention to a countersunk washer. The 
washer 56 is of conical shape to be received be 
tween the countersunk screwhead 57 and the 
countersunk member 58. The upper edge of the 
washer is formed with locking elements 59 

10. cutting alternately into the members 57 and 58. 
In like manner, any of the various styles of lock 
ing elements disclosed herein may be applied to 
countersunk...washers. . . . . * . 
- Figure 27 illustrates another form of wavy 
washer. The wavy annular portion f60 is formed 
at intervals with triangular tongues 6 adjacent 
to the crests. These are bent into the crests in 
a manner to have their biting points 62 lie 
within the planes of the crests to be protected 
thereby. For additional reinforcement, the 
tongues may be formed with stamped outlugs 
163 extending outwardly from the tongues or 

Figure 29 is a modification of Figure 27 in 
which the blank is formed with right angular 
waves, or channels. 64 having their mouths dis 
posed respectively at opposite sides of the washer. 

30 

The locking members. 65, which may resemble 
the members 62, are struck into the channels 
from the respective bottoms thereof and extend 
short of the bottoms of the respectively adjacent 
channels, whereby these bottoms receive the full 
pressure in advance of the locking elements. 

35. 
The washers shown in. Figures 21, 23 and 27 

are single-handed, that is, they lock against rota 
tion in one direction only, as distinguished from 
the remaining, washers shown herein which are 

... suitable for both right and left hand threads, as 
40 

described in the above. mentioned co-pending 
application. In this connection, any of the other 
forms of washers shown herein may, by the 

45 

f4?, in Figure 19 or may be rolled into contact 
with the body of the washer as indicated by the 
numeral, 42 in Figure20. 
The washer shown in Figures 21 and 22 is 

somewhat similar to that shown in Figure 15 
but is flat. 

50 

The annular body portion 43 is 
formed. With a series of radial slits 44 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 48 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. r 

The annular blank 50 in Figure 23 is formed 
With a circular series of arcuate slits 5, from 
the center of Which are extended radial slits 52 to 
the inner circumference, forming pairs of fingers 
f53. 
These fingers are bent to an S-shape as shown 

in Figure 24, with the locking ends 54 of ad 
jacent fingers extending respectively to opposite 
Sides of the plane of the Washer. The dents. 55 
likewise extend to opposite sides of the washer 

55 

Each finger is bent into 

60. 

55 

70 

s 

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

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 pressure, but which also 
are suitable for both right and left hand threads 
according to the principles disclosed in my U. S. 
Ratent 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. 
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, it 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 periphery, or both, or between the periph 
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 reinforcing tabs may also be 
varied. 
Some of the adjacent locking elements herein 

are adapted to overlap as in Figures 5 and 7. 
Such overlapping may be provided, if desired, in 
any of the other constructions 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 directly 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 having 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 

O 

s 

20 

25 

30 
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40 
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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 
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. 

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 there with, 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 side of the gen 
eral plane of Said body. . 

DOMNIC V. STELLIN, 


