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My invention relates generally to lock washers 

and methods of producing them, and particularly 
to lock washers of the type having overlapping 
portions which present locking or work engaging 
edges. 

It is an object of my invention to produce a lock 
Washer of the above mentioned overlapping type 
in a manner which reduces to a minimum the 
necessity of distorting washer stock. 
To this end, my invention contemplates a reW 

and improved method whereby a washer blank is 
provided with a plurality of marginal slits, and 
portions of the stock thus several are then shifted 

15 

20 

25 

30 

35 

40 

45 

50 

BS 

inwardly so as to 
tions. 
A further object of my invention is to provide 

a new and improved overlapping type of washer 
having both inner and outer work engaging teeth. 

Still another object of my invention is to pro 
vide an improved method of making lock washers, 
which contemplates the provision of an annular 
Washer blank having irregular inner and outer 
peripheries, and subsequently subjecting portions 
of these peripheries to a shifting operation so as 
to produce an annular type lock washer having 
work engaging teeth projecting on opposite sides 
of the medial plane of the washer. 
The foregoing and numerous other objects and 

advantages will be more apparent from the fol 
lowing detailed description when considered in 
connection with the accompanying drawing, 
wherein 

Figure 1 is a plan view of a lock washer blank 
formed in accordance with the teachings of my 
invention, namely, with irregular inner and outer 
peripheries; 

Figure 2 discloses said blank after the periph 
eral portions thereof have been so shifted as to 
produce overlapping sections, and presenting 
Work engaging edges positioned on opposite sides 
of the medial plane of the washer; 

Figure 3 is an enlarged elevational view of 
the edge of the washer shown in Figure 2 to more 
clearly illustrate the overlapping washer sections; 

Figure 4 is a modified washer blank also con 
structed in accordance with the teachings of my 
invention; . - 

Figure 5 discloses the blank of Figure 4 after 
the inner and outer severed sections have been 
shifted so as to produce the overlapping effect; 
and 

Figure 6 is an enlarged view of the edge of the 
washer shown in Figure 5 to more clearly illus 
trate the overlapping washer sections. 

Referring now to the drawing more in detail 

prevent overlapping stock por 

1935, Serial No. 35,257 
(C. 151-35) 
wherein like numerals have been employed to 
designate similar parts throughout the various 
figures, it will be seen that one embodiment of 
my invention contemplates an Overlapping prong 
washer of the type shown in Figure 2. This 
washer is designated generally by the numeral 
fo and comprises a plurality of outer overlap 
ping sections f2 and a plurality of inner over 
lapping sections f4. The overlapping sections 
2 produce oppositely disposed work engaging 

edges or portions 6 and 8, while the inner over 
lapping sections 4 present work engaging edges 
or portions 20 and 22. 
The washer is preferably produced by forming a 

blank of the type shown in Figure 1 from suit 
able flat spring stock. It will be noted that this 
blank is formed with irregular inner and outer 
peripheries, namely, peripheries having teeth 
projecting inwardly and outwardly. 
Outer slits 24 and inner slits 26 are provided 

to facilitate the subsequent overlapping opera 
tion. Following the formation of the blank 
shown in Figure 1, the ratchetlike teeth along the 
inner margin are flexed downwardly and the 
ratchetlike teeth along the outer margin are 
flexed upwardly a sufficient distance to clear the 
adjacent portions of stock, which adjacent por 
tions are also flexed laterally to facilitate sub 
Sequent Overlapping. Then the outer teeth are 
shifted radially inward and the inner teeth are 
shifted radially outward so as to produce the 
overlapping sections 2 and 4, respectively, as 
shown in Figure 2. I prefer to form the slits 
24 and 26 tangentially to an imaginary circle, the 
center of which constitutes the center of the 
washer. Thus, when the inner and outer teeth 
are shifted to produce the Overlapping effect, the 
amount of strain or distortion experienced by the 
Washer stock is held to a minimum. It will also 
be noted that in practicing the method just de 
scribed, only very small sections of the washer 
need be shifted to produce the overlapping effect. 
This is to be distinguished from methods of pro 
ducing overlapping prong lock washers, wherein 
substantially the entire washer stock, during the 
Overlapping process, is Subjected to strains and 
stresses. 

: In Figures 4 to 6, inclusive, I have disclosed 
a modified washer arrangement designated gen 
erally in Figure 5 by the numeral foa. This 
washer is provided along the outer margin with 
Overlapping locking sections 2a, and along the 
inner margin with overlapping locking sections 
fla. The locking sections 2a comprise a series 
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2 
as viewed in Figure 5, and a plurality of locking 
elements 8a, which are superimposed by the 
elements 6d. Likewise, the inner locking sec 
tions 4a comprise a plurality of locking ele 
ments 20a, which superimpose or overlap com 
panion locking elements 22a. The elements or 
prongs 22a are flexed down Wardly out of the 
medial plane of the washer in the same way 
that the prongs or locking elements Sa are flexed 
llpWardly. 
In producing the washer 8a, a blank is first 

formed as shown in Figure 4. This blank, like 
the blank disclosed in Figure , is provided with 
irregular peripheries and a plurality of Outer 
tangential slits 24a and a plurality of inner tan 
gential slits 26a. The prong or locking element 
A6a presented to one side of the slit 24a is then 
bent or warped upwardly, as viewed in Figure 4, 
and the prong or locking element 220 is bent 
downwardly. The elements 6d are then shifted 
radially inward and the elements 22a shifted 
radially outward to produce the locking device 
shown in Figure 5. It will be noted that the 
peripheral edges of the prongs or locking ele 
ments 6a and the inner peripheral edges of the 
locking elements 22a are preferably arcuate, so 
that, when these elements are shifted to their 
final position, a lock washer is presented having 
circular inner and outer peripheries. 
From the foregoing, it will be apparent that 

the invention contemplates the provision of Over 
lapping prong lock washers, which may be pro 
duced by the practice of very simple steps With 
out the inherent danger of subjecting the Washer 
Stock to permanent injury. In other words, the 
Overlapping is produced by subjecting Small sec 
tions of the washer stock to slight distortion. 
Furthermore, in the production of my improved 
Washer, only one of the prong sections need be 
shifted, the other or companion section remain 
ing Stationary. For example, in Figure 5 the 
Outer locking elements 8a remain fixed or sta 
tionary, while the locking elements or prongs 
6a are shifted into superimposing relation. 
This is to be distinguished from methods of pro 
ducing overlapping prong lock washers where 
both of the elements, constituting the overlap 
ping portion, are shifted. In other words, my 
invention contemplates the method of producing 
lock Washers of the overlapping type, wherein 
tangential prongs are shifted radially or trans 
Versely with respect to the fixed portion of the 
Washer Stock to produce the overlapping effect. 
Furthermore, the invention contemplates a 
method wherein a washer blank is first produced 
having a series of ratchetlike teeth provided along 
at least one of the margins, and these teeth are 
Situally shifted to produce the overlapping 
effect. 
original consistency of the washer stock is 
maintained. 

It is correct to state that the lock washers 
disclosed herein, which are comprised of spring 
Stock, include a series of body portions and a 
plurality of teeth such as the ratchetlike teeth 
6 of Figures 1 to 3, inclusive, each of which 

is bent in overlapping relation with one of the 
body portions along at least one margin thereof. 
The lock washer shown in Figures 1 to 3, inclu 
sive, includes serrations or slits 24 and 26 which 
extend substantially half Way across the radial 
width of the washer stock. In Figures 4 and 5, 
however, the tangential arrangement of the slits 
24a and 26a do not traverse the radial width 
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In practicing my improved method, the 
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of the washer stock to such a great extent. 
in any event the series of body portions annu 
larly disposed with respect to the Washer axis 
are adapted to be overlapped by the adjacently 
positioned prongs or teeth. 
While I have disclosed specific forms of washers 

Capable of being produced by the practice of 
my improved method, obviously the invention is 
not limited to these forms, but contemplates other 
modifications and changes coming within the 
Scope of the appended claims. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent is: 

1. A lock Washer of spring stock including a 
Series of body portions and a plurality of ratchet 
like teeth each positioned in overlapping relation 
With one of the body portions along at least one 
margin thereof. 

2. A lock washer of spring stock including a 
series of body portions and a plurality of ratchet 
like teeth arranged in Overlapping relation with 
one of the body pórtions along the inner and 
Outer margins thereof. 

3. A lock washer of spring stock including a 
body and a plurality of marginal prongs ar 
ranged in overlapping relation with said body, 
each of said prongs having an edge tangential 
with respect to a circle concentric with the washer 
axis. 

4. A lock washer of spring stock including a 
body and a plurality of marginal prongS ar 
ranged in overlapping relation with said body, 
along the inner and outer margins thereof, each 
of Said prongs having an edge tangential with 
respect to a circle concentric with the washer. 

5. A lock washer of spring Stock including a 
series of body portions and a plurality of mar 
ginal prongs Overlapping Sections of the body, 
said prongs presenting Work engaging edges po 
sitioned out of the medial plane of the body. 

6. A lock washer of spring stock including a 
plurality of inner and outer annularly disposed 
prongs, certain of Said prongs having Work en 
gaging edges positioned on one side of the media, 4 
plane of the Washer and other prongs presenting 
edges on the opposite side of said medial plane, 
each prong overlapping a section of washer stock 
different in shape from said prongs. 

7. A lock washer of Spring stock including a 
plurality of marginal prongstangentially disposed 
with respect to a circle concentric with the washer 
axis and arranged in Overlapping relation with 
respect to the Washer stock along at least one 
margin thereof, edges of said prongs being SO : 
disposed as to present arcuate inner and outer 
Washer peripheries when positioned in overlap 
ping relation. 

8. The method of producing lock Washers which 
consists in forming a body of spring Stock, form 
ing ratchetlike teeth along at least one periph 
ery, and then shifting said ratchetlike teeth ra 
dially of the body into overlapping relaticn with 
the adjacent sections of the body. 

9. The method of producing lock washers 
Which consistS in forming a body of spring stock, 
forming ratchetlike teeth along inner and outer 
margins thereof, and then shifting said ratchet 
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like teeth radially of the body into overlapping . 
relation with the adjacent sections of the body. 

10. The method of producing lock washers 
which includes the steps of forming a plurality 
of prongs along at least one margin of a body of 
Spring stock tangentially disposed with respect to 
the washer stock, and then shifting said prongs 
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into overlapping relation with the adjacent sec 
tion of the washer body. 

11. The method of producing lock washers 
which includes the steps of forming a plurality 
of tangential prongs along at least one margin 
thereof, said prongs being tangentially disposed 
with respect to the washer stock, axially shifting 
the free extremities of said prongs out of the 
plane of the washer body, and shifting said free 
extremities into overlapping relation with said 
adjacent sections of the body. . 

12. A lock washer comprising a body, and a 
plurality of marginal teeth, a portion of each 
of said teeth Overlapping a portion of the body. 

13. A lock washer comprising a body and a 
plurality of marginal teeth, each of said teeth 

3 
being bent toward and overlapping a portion of 
the body. ... - 

14. A lock washer comprising a body, and a 
plurality of marginal teeth, said teeth being di 
vided from the body by cuts on lines tangential 5 
to a circle concentric with the body, and each 
tooth being bent toward the body and a portion 
thereof overlapping a portion of the body. 

15. A lock washer comprising a body, and a 
plurality of marginal teeth, said teeth being di- 0 
vided from the body by cuts onlines tangential to 
a circle concentric with the body, and each tooth 
being bent out of the plane of the body and to 
'ward the body, a portion of each tooth overlap 
ping a portion of the body. . 5 

FRANK W. ENCEANO. 


