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This invention relates to a Washer strip and to 
the method and apparatus for producing the 
Sae. 

It is an object of this invention to provide, as 
a new article of manufacture, a strip of Washers 
wound or readily wound into a roll, and more 
particularly to provide such a strip or roll of 
toothed lock washers connected to a marginal 
band or bands by connecting tabs readily Sever 
able for individual use or application of the 
WasherS. 

It is another object of the invention to provide 
a method of, and apparatus for, making Wash 
ers, particularly toothed lock washers, by Which 
substantial savings in distribution and applica 
tion of the washers may be effected, and the 
expense of hardening, packaging, handling and 
applying washers Substantially reduced. 

In my prior Patent 2,352,118, issued June 20, 
1944, I disclosed a wasteless washer strip in which 
the Washers are connected each to each by Sev 
erable portions of limited cross section. That 
strip, while eminently satisfactory, particularly 
in the case of the larger lock washers, for Sale, 
distribution and application in Strip form, is not 
entirely satisfactory, particularly in the case of 
the smaller lock washers, for sale, distribution 
and application in and from the roll form. I 
have found that it is difficult once that strip has 
been hardened to form it into a roll, and Once 
formed into a roll to unwind the strip, because 
of the tendency of the teeth of the Washers to 
engage each other and thereby interfere with the 
winding of the strip into a roll and to become 
entangled when formed into a roll. I have found 
that there is at times a tendency of the Washers 
of that washer strip to break apart at the points 
of adjoining as the inner convolutions of a roll 
are formed, thereby breaking the continuity of 
the strip and also a tendency for the washers 
to break apart at the points of adjoining as the 
strip is unwound because of the entangling of 
the teeth of the washers of one convolution with 
the teeth of the washers of the underlying con 
volution, thereby breaking the continuity of feed 
of the strip as it is unwound from the roll. 

It is accordingly an object of the present inven 
tion to provide a strip of Washers in Such form 
that it may be readily wound into a roll for Sale 
and distribution and readily unwound from the 
roll for use or application, and particularly for 
feeding to a point of application or to a device for 
assemblying washers of the strip with ScreWS Or 
like fasteners. 

I have also found that while such wasteless : 
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strip of my prior patent is eminently satisfactory 
from the Standpoint of manufacture in the case 
of the larger Sizes of lock Washers, it is difficult 
to manufacture in the Smaller sizes of lock wash 
ei's, and impossible to manufacture in the Smallest 
sizes, by reason of the very small sizes of the 
pieces which must be removed from the strip, par 
ticularly in the case of the internal tooth lock 
washers, in order to form the strip. 

It is accordingly an object of the present in 
Vention to provide a Washer strip of such con 
Struction as to be capable of ready manufacture 
in the case of Washers of the smaller and smallest 
SZeS. 

Thê present in Vention Contemplates as an 
article of manufacture, a washer strip having a 
Continuous marginal band or tape, and preferably 
Opposite marginal bands or tapes, to which the 
washers are secured in longitudinally spaced re 
lation by laterally extending, readily severable 
ears or connecting tabs so that the strip is readily 
Wound into a roll and unwound from the roll. 
Other and further objects and advantages of 

the invention will be apparent from the following 
description when taken in connection with the 
a CCOmpanying drawings wherein: 

Fig. 1 is a plan view, partly in section, and dia 
grammatically illustrating a method and appara 
tuS for forming a strip of Washers according to 
the present invention; 

Fig. 2 is a fragmentary view in vertical section 
illustrating diagrammatically the apparatus of 
Fig. 1; 

Fig. 3 is an enlarged fragmentary view in sec 
tion taken along the line 3-3 of Fig. 2; 

Fig. 4 is a view in perspective of a blanking and holding die; 
Fig. 5 is an enlarged view in horizontal section 

taken. Substantially along the line 5-5 of Fig. 4; 
Fig. 6 is an enlarged fragmentary plan view of 

a Washer strip embodying the invention; 
Fig. 7 is a view in perspective of a roll wound 

from the strip of Fig. 6; 
Fig. 8 is a plan view, partly in section, substan 

tially as seen in the direction of the arrows along 
the line 8-8 of Figure.9, and diagrammatically 
illustrating a method and apparatus for produc 
ing external toothed lock washers in strip form, 
according to this invention; 

Fig. 9 is a fragmentary view in vertical sec 
tion illustrating diagrammatically the apparatus 
of Fig. 8: 

Fig. 10 is a fragmentary view in vertical sec 
tion taken substantially along the line C-fe 
of Fig. 9; 
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Fig. 11 is a view in perspective of a blanking 
and holding die forming part of the apparatus 
of Figs. 8 and 9; 

Fig. 12 is an enlarged view in horizontal sec 
tion taken Substantially along the line 2-2 
of Fig. 11; 

Fig. 13 is an enlarged fragmentary plan view of 
a Strip embodying external toothed lock washers 
according to this invention; and 

Fig. 14 is a roll wound from the strip of Fig. 
13. 
AS shown in Figs. 1 and 2, a strip 2 of washer 

material, usually metal, is fed intermittently by 
any Suitable or appropriate mechanism (not 
shown) to a die block 4 supported upon the feed 
plate of a conventional punch press (not shown). 
AS the Strip 2 passes over die block 4 it is oper 
ated upon by a stamping die 6, a blanking and 
holding die 8, a scoring die or plunger 0, a tooth 
tWisting die or plunger 2, and a plurality of 
positioning or pilot plungers 4, 6 and 8. 
The dies and plungers 6 to 8 may be mounted 

in any Suitable known manner in a die block 
or blocks 2 secured to a reciprocable plate or 
bracket 22 connected in any suitable known man 
ner to the ram or punch press for actuation 
thereby. 
The Stamping die $ comprises a toothed or 

"gear' punch of complementary shape in cross 
Section to the internal configuration of the Wash- 3 
erS. Thus the Spaces between the longitudinally 
extending Splines or teeth of the plunger 6 form 
the internal teeth 24 of each washer 26, Fig. 6, 
While the teeth or Splines form the cut out por 
tions between the internal teeth 24. In form 
ing the internal configuration of the washers the 
plunger G is received in an opening 28 in the die 
block 4, the block & Supporting the strip at all 
points except over the opening 28, which is of an 
internal diameter Substantially equal to the ex 
ternal diameter of the plunger 6. 

It should be understood that in the forming of 
Strips of lock washers of larger sizes than that 
shown in Fig. 6, Fig. 6 being on the order of 
four times the actual size, the central hole in 
the Washer Will be formed by a plunger whose 
external diameter is equal to the internal di 
ameter of the Washer between the internal teeth, 
and the toothed plunger 6 Will function simply 
to form the teeth but will not be called upon to 
also remove the center or disk formed by the inner 
edges of the teeth. 

Pilot plungers 4, 6 and 8 comprise cylin 
diers or rods whose lower end portions are equal in 
diameter to the internal diameter of the Washers 
and are longer than the plunger 6 and rounded 
at their lower ends So as to be received in the 
Washer holes and accurately control and deter 
mine the position of the strip with respect to the 
plunger 6, the dies 8 and e, and the tooth twist 
ing die or plunger 2. 
The tooth twisting die or plunger 2 is provided 

With an appropriately raised and relieved lower 
Surface 3 cooperating With a complementary 
raised and relieved surface 32 of an insert 34 in 
die block 4 to tWist the internal Washer teeth 24 
after formation thereof by the toothed plunger 
or 'gear' punch 6. 
The Stamping, or blanking and holding die 8, 

preferably comprises a cylindrical block 36, Figs. 
4 and 5, having an integral depending punch 38 
which is formed with opposite plane side edges 
40 and 42 and circular recesses or grooves 46 and 
46 in the other side edges. These grooves 44 and 
46 are circular in form, the diameter of each 
grOOWe being equal to the diameter of the Washer 
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4 
26, but the angular extent of each of these grooves 
being less than 180 degrees so that the circular 
edges of these grooves form slightly less than one 
half of the external periphery of each of two 
adjacent Washers. The circular Walls of the 
grooWeS Å and 46 are connected with the op 
posite side Surfaces 40 and 42 by plane Surfaces 
48, 50, 52 and 54, which are Substantially nor 
mal to the Side Surfaces 4 and 62. The opposite 
Surfaces 48, 52 and 50-54 are spaced apart a dis 
tance slightly less than the spacing between the 
CenterS of the Washers 26 SO that these Surfaces of 
the die or punch 38 form the side edges 56, 58, 60 
and 62 of adjacent tabs 66 on one side of the Wash 
ers and adjacent connecting tabs 66 on the other 
side of the washers. The die Surfaces à 8 and 42 are Spaced aparta 
distance less than the width of the Strip of mate 
rial 2 from which the washer strip is formed so 
as to form opposite marginal bands or tapes 68 
and 9, the band 68 being connected to each 
washer of the strip by the connecting tabs 64 
and the marginal band 0 being connectsd to the 
Washers by the connecting tabs 66. The die 8 also 
includes work holding plungers or cylinders 72 
and 3 slidably mounted in guide openings in the 
cylindrical block 36 and extending along the 
grooves it and 56. These plungers are provided 
with enlarged head portions 6 and 8 which are 
received in circular openings 89 and 82 in the 
plate or bracket 22 and the coil Springs 34 and 
35 are interposed between the heads 6 and 8 
of the plungers and the upper Wall of the open 
ings 88 and 82 so as to normally urge the plung 
er's 22 and 3 downwardly to a position such that 
the lower edge of the plungers lie in advance or 
below the lower edge of the die or punch 38, as 
shown in Fig. 4. The plungers 2 and it are 
hollow and have force fitted into then pilot 
plungers 38 and 99. The pilot plungers 88 and 
9 are preferably rounded at the lower ends so 
as to project into the central holes of the 
washer's and accurately position the adjacent 
OpeningS With respect to the die block 33 and the 
holding plungers 2 and 2:3. The hold down 
plungers 2 and 4 are preferably relieved at the 
lower ends, as Seen in Fig. 2, to accommodate the 
twisted teeth of the washers 26 and engage the 
matelial of the Strip in a ring around the base 
of the teeth. So that as the die block 38 blanks 
out the material between the adjacent openings, 
the Stirip material in the vicinity of the die punch 
38 will not be twisted out of shape but will be 
held by the plungers 2 and 4 in cooperation 
With the Subjacent Surface of the die block 4 in 
a true plane. It should be noted that the pilot 
plungerS 88 and 30 of the die 8 are received in 
Suitable openings 92 in the die block 4, and that 
the Surface portions of the die block about these 
openings are relieved to accommodate the teeth 
24 of the washers. 

t Will be evident that on each operation, the 
die 8 completes the forming of one washer and 
One Set of connecting tabs $2, and 63 and of 
slightly less than one half of the external periph 
ery of the next adjacent washer and the next 
adjacent Set of connecting tabs 3 and 63, while 
at the Same time forming those portions of the 
side margins or bands 68 and 70 which extend 
between adjacent connecting tabs. 

From the die 8 each portion of the strip 
paSSes to the Scoring die or plunger which 
comprises a pilot plunger 9d force fitted in a 
hollow rod or scoring punch 96 and projecting 
therebelow. The plunger 96 is formed at its 
lower end with a sharpened circular edge 98, 
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the internal diameter of which is equal to the ex 
ternal diameter of the Washer So that on down 
Ward movement of the plunger the sharpened 
edge 98 scores an arcuate line or slit 83 at the 
point where the tab 64 joins the washer 26 and 
a like line or slit 02 at the point where the 
washer joins the connecting tab 66. 
The plunger 96 is formed at its upper end with 

an enlarged head 04 received in an opening 8 
in the plate or bracket 22 and urged downwardly 
by coil spring 98 interposed between the head 
04 and the bottom of the opening 6. The 

spring 28 is made sufficiently strong to cause 
the sharpened end 98 of the plunger 33 to pene 
trate or Score the material to a predetermined 
depth but is not sufficiently strong to cause it 
to penetrate entirely through the material So 
that the circular outline of the Washer is con 
pleted, yet the washer remains connected to the 
strip. This permits subsequent, ready detach 
ment of each washer from the connecting tabS 
64 and 65 and assures the formation of a truly 
circular periphery or external margin for each 
washer. 
Thus, by the method and apparatuS disclosed 

in Figs. 1 to 5, the strip 2 will be formed into a 
washer strip having longitudinally Spaced Suc 
cessive washers 26 completed as to internal form 
and Substantially completed as to external form 
but left connected to opposite marginal bands 
or tapes 68 and 70 by connecting pieces or tabs 
64 and S6 which are Scored at their point of con 
nection to the external margin of each Washer. 
A stripper plate 09, Fig. 2, Secured in any con 
venient manner to the Stationary die block & and 
suitably apertured to receive the die punches or 
plungers 6 to 8 serves to assure the Stripping of 
the strip 2 from those die punches or plungerS 
on each upward movement of the reciprocable 
plate or bracket 26. 
From the forning dies the Washer Strip may b2 

fed to a suitable winding member 3, Fig. 7, by 
which the washer strip is formed into a roll 2, 
the marginal bands or tapes: 68 and 7) facilitat 
ing the winding of the strip and the proper lap 
ping over of one layer or convolution of washers 
over another, and the resiliency of these nar 
ginal bands serving by reason of their resilience 
radially of the roll to disentangle one convolu 
tion of Washers from the underlying convolution 
of WasherS. 

It should further je noted that the tabs 64, or 
the tabs 66, Ol' both sets of tabs, serve not only as 
readily severable (neains connecting the Washers 
to the side inargins or bands 68 or but also as 
feed lugs readily engageable with a sprocket type 
feed. Wheel for feeding the Strip from the roll for 
use or application or to an a SSenably mechanism 
for asseinbling screw elementS or similar fas 
teners with the washers of the strip. The strip 
either before or after winding into a roll, prefer 
ably before, is passed through the usual harden 
ing and tempering proceSS by Which the Washers, 
aS Well 2S the connecting tabS and the Side mar 
gins or bands, are hardened and tempered. 
Hardening of the Strip has the effect of making 
the inleta Soaewhat Yore brittle and therefore 
more readily fracturale or severable to detach 
the washers froin the Strip on use or application 
or after assembly gi the ScreWS or like fasteners 
with the washers. 

FigS. 8 to 12 illustrate. the modification of the 
method aid apparatus for forming the Washer 
Strip and washer roil of Figs. 13 and 14 in which 
the Washers are of the external toothed type. 
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6 
As shown in Fig. 8, the strip 202 of the strip 

Stock block is fed intermittently over the die block 
264. As the strip 202 passes over the die block 
284 it is operated upon by a stamping or punch 
ing die 2006, a stamping or blanking and holding 
die 28, a scoring die or plunger 2f ), a tooth 
twisting die or plunger 22, and a plurality of 
positioning or pilot plungers 2 i 3, 26 and 2 í 8. 
The dies or plungers 298 to 28 are mounted in 

any suitable known manner in a die block. Or 
blocks 22 secured to a reciprocable plate or 
bracket 222 connected to the ram of the punch 
preSS. 

the punch 268 is a cylindrical rod or “pierce' 
punch having an end of a reduced external diam 
eter equal to the internal diameter of the Washer 
32.É. The stamping or combined blanking or 
holding die 23 comprises a cylindrical block 223 
fixed in the die block 220 aind formed with an 
integral depending blanking die 228. The die 
block 228 is shaped to provide opposite plane 
edges 23 and 232. The other side Surfaces of the 
die biock are formed intermediately with groove:S 
23i and 236 complementary in form to approxi 
imately one half of the external configuration of 
the washer, these grooves each having spaced 
apart circular Surfaces between which are inter 
posed relatively deep grooves complementary in 
shape to the shape of the Washer teeth 238. Ad 
jacent these grooves the side surfaces of the die 
block are relieved or beveled as at 24, 22, 244 
and 24; 8 So as to form the tapered side surfaces 
of the diametrically opposite teeth of each washer, 
the Surfaces 240 and 242 forming the right 
tapered Side Surfaces of the pair of diametrically 
opSite teeth, while the Surfaces 244 and 246 
fol'In the left tapered side surfaces of those dia 
Inetiricaily opposite teeth. Beyond the surfaces 
263 to 236 the said other side surfaces of the die 
block are formed with plane edges or surfaces 
248,2&3, 252 and 253 to form the sides of the con 
necting tabs or lugs 256 and 258 by means of 
Which the Washers are integrally connected re 
Spectively to the marginal bands or tapes 230 and 
252 of the washer strip, the surfaces 248 and 252 
forming the opposite edges of the connecting tabs 
238 and the Surfaces 259 and 254 forming the 
opposite edges of the connecting tabs 258. The 
Opposite plane edges or surfaces 230 and 232 are 
Spaces apart a distance sufficiently less than the 
Width of the material strip 22 so as to form the 
Inargins 26 and 262. 

Fiolding plungers 266 and 266 are slidably 
mounted in Suitable openings in the cylindrical 
block 26 of the die 238 and are provided at their 
upper ends with enlarged head portions 268 and 
20 slidably received in apertures 272 and 24 in 
the reciprocable plate or bracket 222. Coil 
Springs 276 and 2:8 in the openings 272 and 24 
are interposed between the heads 268 and 276 and 
the upper ends of the openings and therefore 
normally urge the holding plungers downwardly 
to a position where they extend below the die 
block 228, as seen in Fig. 11. Hence these holding 
plungers first engage the strip and retract into 
the Openings 2:2 and 28 as the punch press ram 
continues to descend and force the blanking 
die block 228 through the strip. The holding 
plungers 254 and 2S6 have force fitted into them 
pilot plungers 289 and 282 which project there 
below SO as to engage in adjacent washer open 
ings, formed by the punch 208, and thereby accu 
rately position the Strip for the forming operation 
of the block 228. 'i'he holding plungers 264 and 
286 are preferably of an external diameter sub 
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stantially equal to the external diameter of the 
ring portion of the Washer So that they hold the 
Washer which is being completed by the Surfaces 
252, 244, 236, 246 and 254 of the die block against 
twisting relative to the plane of the Strip and pre 
vent buckling of the Strip material as the right 
hand edge of the next adjacent Washer is being 
formed by the opposite surfaces of the die block 
228. 
After the washers have been formed by the die 

208 they are presented to the tooth twisting die 
or plunger 22, which may be of conventional 
Structure, having an annular raised and relieved 
surface 284 circumscribing a circular fiat surface 
286. The die 2 i 2 cooperates with an insert 288 
in the die block 240, which insert has at its 
upper Surface an annular raised and relieved 
surface 296 complementary to the surface 284 
of the die plunger and a circular flat surface 
292 complementary to the like surface 286 of 
the tooth twisting die or plunger 22. 

It should be noted that the raised and relieved 
annulus 284 of the tooth twisting plunger 212, 
and the complementary annular surface 290 of 
the insert 288, perform a twisting action upon 
all the teeth of each washer, including the teeth 
which are connected by the tabs 256 and 258 
to the marginal bands or tapes 268 and 262 of 
the Washer strip. The twisting of these teeth 
which are joined to the connecting tabs serves 
to partially Sever the opposite side edges of these 
teeth from the connecting tabs but they remain 
Connected thereto by the central edge portions of 
each such tooth. 
From the tooth twisting die or plunger 242 

with its complementary die insert 288, the strip 
passes to the scoring die or plunger 2 to which 
comprises a sleeve or plunger 294 slidably 
mounted in any Suitable manner in the block 
220, and having enlarged head 296 received in 
an Opening 298 in the reciprocable plate or 
blacket 222. A coil spring 30 in the opening 
298 normally urges the scoring plunger 294 down 
Wardly with respect to the reciprocating head. 
The Scoring plunger is provided with a sharp 
ened annular lower edge 302, the diameter of 
which is equal to the external diameter of the 
Washer so that it may perform a scoring action, 
Scoring a circular defining edge for the diametri 
cally opposite teeth which are joined to the con 
necting tabs 256 and 258. The Scoring plunger 
294 penetrates the material of the strip suf 
ficiently to insure ready severance of each washer 
from the connecting tabs and to insure that the 
teeth which were adjoined to those connecting 
tabs Will have a circular form at their ends and 
substantially free of burrs or rough edges. The 
strips of externally toothed lock washers having 
thus been formed, the strip may be fed to a 
winding member 304 by which the strip of Wash 
ers is formed into a roll 306. The roli 396 may 
be formed before hardening of the strip of Wash 
ers, although it is preferred to Subject the strip 
to the usual hardening and tempering process 
prior to rolling of it into the roll 36. This hard 
ening and ten pering proceSS, in the usual man 
iner, has the effect of making the metal somewhat 
more brittle, which serves to enhance the ready 
fracturability or severability of the washers from 
the strip. 

it will be evident that the connecting tabs 
256 and the connecting tabs 258 provide lugs 
or Sprocket engaging portions by means of which 
the strip may be readily unwound from the roll 
and fed to the point of use or application or 

15 

20 

25 

30 

35 

45 

50 

55 

60 

65 

70 

75 

8 
an assembly mechanism by means of which screws 
or like fasteners may be assembled With the 
washers of the strip, and thereafter fed to Suit 
able detaching or severing means by the oper 
ation of which the connecting tabs are severed 
along the arcuate scored lines formed by the 
scoring plunger 294. 

It will be apparent from the foregoing de 
scription that applicant has provided, as a new 
article of manufacture, a strip of Washers wound 
or readily wound into a roll, and more particu 
larly a strip or roll of toothed lock Washers con 
nected to a marginal band or bands by Connect 
ing tabs readily severable for individual use on 
application of the Washers; a method of, and 
apparatus for, making washers, particularly 
toothed lock washers, by which SubStalintial Sav 
ings in distribution and application of the Wash 
ers may be effected, and the expense of harden 
ing, packaging, handling and applying Washers 
substantially reduced; a strip of Washers in Such 
form that it may be readily Wound into a roll 
for sale and distribution and readily unwound 
from the roll for use or application, and particu 
larly for feeding to a point of application or a 
device for assembling washers of the strip with 
screws or like fasteners; and a Washer strip of 
such construction as to be capable of ready manu 
facture in the case of Washers of the Smaller and 
Smallest sizes. 

It will be obvious that changes may be made 
in the form, construction and arrangement of 
the parts without departing from the Spirit of 
the invention or sacrificing any of its advan 
tages, and the right is hereby reserved to make 
all such changes as fairly fall. Within the scope 
of the following claims. 
The invention is hereby claimed as follows: 
1. A method of making Washers comprising 

feeding a Strip of Washer Stock longitudinally, 
removing from predeterminedly Spaced areas of 
the Strip pieces of material to form the Washer 
openings, thereafter holding the washer portions 
against deformation and renoving from said 
Strip between Said openings other discrete pieces 
of material of a width less than the width of the 
Strip Stock and shaped to form Substantially half 
the external outlines of adjacent washers formed 
by Said Openings and the opposite sides of con 
necting areas of limited size joining each washer 
to a common band of strip stock left by the re 
moval of Said discrete pieces of less width than 
the Stock, and Scoring the completed outlines of 
the Washers across the tabs. 

2. A method of making toothed lock washers 
comprising feeding a Strip of Washer stock longi 
tudinally, removing from predeterminedly spaced 
areas of the Strip pieces of material to form the 
washer openings, thereafter holding the washer 
portions against deformation and removing from 
Said Strip between Said openings other discrete 
pieces of material of a width less than the width 
of the Strip stock and shaped to form substan 
tially half the external outlines of adjacent 
Washers formed by Said openings and the oppo 
Site sides of connecting areas of limited size join 
ing each washer to a common band of strip stock 
left by the removal of said discrete pieces of less 
Width than the Stock, and twisting the teeth 
Of the Washers. 

3. A method of making toothed lock washers 
comprising feeding a strip of washer stock longi 
tudinally, removing from predeterminedly spaced 
areas of the Strip pieces of material to form the 
Washer openings, holding the washer portions of 
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Said strip against deformation while removing 
from said strip between said openings other dis 
crete pieces of material of a width less than the 
width of the strip stock and shaped to form 
Substantially half the external outlines of ad 
jacent washers formed by said openings and the 
opposite sides of connecting tabs of limited size 
joining the Washers to a marginal band of Strip 
Stock left by the removal of Said discrete pieces of 
less width than the stock, forming radially ex 
tending teeth concurrently with one of the piece 
removing Steps, twisting the teeth of the Wash 
erS, and Scoring the connecting tabs at points of 
joining to the washer to complete the external 
form of the washers. 

4. In a machine for making Washers from Strip 
stock fed Successively to a plurality of forming 
Stations, means at One of Said stations for 
successively removing from the stock pieces 
of Waste material in form complementary to 
the internal form of the washers, means at 
another station for removing from the stock 
between adjacent Openings formed in the Stock 
by the first means, pieces of Waste mate 
rial in form corresponding to the Opposite Sub 
Stantially half portions of the external outline 
of the Washers, said Second removing means be 
ing so constructed as to leave the Washers joined 
to a common marginal band of the Strip Stock by 
connecting tabs of limited size, and means at a 
third Station for Scoring the strip stock acroSS 
the connecting tabs along arcuate lines of a 
radius equal to the external radius of the Wash 
eS 

5. A machine for making a strip of internally 
toothed lock washers from Strip stock fed Suc 
cessively to a plurality of forming Stations, means 
at One of Said Stations for Successively removing 
from the Stock pieces of waste material in form 
complementary to the internal tooth shape of 
the washers, means at another of said stations for 
renoving from between adjacent openings formed 
in the stock by the first means, pieces of Waste 
material of less width than the stock and Sub 
Stantially half circular outlines of adjacent wash 
ers formed about the Said openings and connect 
ing tabs of limited size joining Washers to a mar 
ginal band. 

6. A machine for making externally toothed 
lock washers from a strip of Washer Stock fed 
longitudinally to a plurality of forming Stations, 
means at the first Station for Successively remov 
ing from the strip stock disks of a diameter equal 
to the internal diameter of the washers, and at 
a Second Station means for holding the Washer 
portions of Said stock against deformation and 
means for successively removing from the strip 
stock between adjacent openings formed at the 
first station pieces of Waste material of a width 
less than the strip stock and of a shape comple 
mentary to substantially one-half the external 
toothed outlines of the washers with connecting 
tabs of limited size joining teeth of the Washers 
to a marginal band, and a plurality of means for 
indexing said strip of stock at Spaced points to 
insure proper registration of the removing ineans 
With Said strip. 

7. A machine for making a strip of internally 
toothed lock washers from strip stock fed suc 
cessively to a plurality of forming Stations, means 
at one of Said Stations for Successively remov 
ing from the stock pieces of waste material in 
form complementary to the internal tooth shape 
of the Washers, means at another of Said Stations 
for removing from between adjacent openings 
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10 
formed in the stock by the first means, pieces of 
Waste material of less width than the stock and 
Substantially half circular outlines of adjacent 
Washers formed about the said openings and con 
necting tabs of limited size joining washers to a 
marginal band, and means at a third station for 
Scoring across the connecting tabs arcuate lines 
completing the external circular outline of the 
Washer across the connecting tabs. 

8. A machine for making externally toothed 
lock washers from a strip of Washer stock fed 
longitudinally to a plurality of forming stations, 
means at the first station for successively remov 
ing from the strip stock disks of a diameter equal 
to the internal diameter of the washers, means 
at a Second Station for successively removing 
fron the Strip Stock between adjacent openings 
formed at the first station pieces of Waste ma 
terial of a width less than the strip stock and of 
a shape complementary to substantially one-half 
the external toothed outlines of the washers with 
connecting tabs of limited size joining teeth of 
the Washers to a narginal band, and means at 
a third station for scoring across the connecting 
tabS arcuate lines completing the outline of the 
teeth which are joined by the tabs to the mar 
ginal band. 

9. In a nachine for making Washers in Strip 
form from Strip stock fed Successively along a 
stationary die block base, a reciprocable die 
block movable toward and from the stationary 
block along which the strip stock is fed, a plu 
rality of stamping dies carried by said recipro 
cable die block, one of Said dies comprising - a 
punch of a shape complementary to the internal 
outlines of the Washers, a Second of said stamp 
ing dies comprising a die punch and a pair of 
resiliently mounted hold down punches adjacent 
thereto, said last mentioned die punch being of a 
Width less than the strip Stock and of a shape to 
form the opposite, slightly less than half portions 
of the external outlines of the Washers and the 
Opposite side edges of connecting tabs of limited 
size joining the Washers to the marginal band 
left unremoved by Said die punch. 

10. In a machine for making Washers in Strip 
form from strip stock fed Successively along a 
stationary die block base, a reciprocable die block 
movable toward and froin the Stationary block 
along which the strip stock is fed, a plurality of 
stamping dies carried by said reciprocable die 
block, one of Said dies comprising a punch of a 
shape complementary to the internal outlines of 
the Washers, a Second of Said stainping dies Com 
prising a. die punch and a pair of resiliently 
mounted hold down punches adjacent thereto, 
Said last mentioned die punch being of a Width 
less than the strip stock and of a shape to form 
the opposite, slightly less than half portions of 
the external outlines of the Washers and the op 
posite side edges of connecting tabs of limited 
Size joining the Washers to the marginal band 
left unremoved by said die punch, and a scoring 
plunger having a Sharpened lower edge of a di 
ameter Substantially equal to the external diam 
eter of Of the Washers. 

11. A machine for making a strip of toothed 
lock washers from strip stock fed successively to a 
plurality of forming stations, means at one of Said 
stations for Successively removing from the stock 
pieces of Waste material in form complementary 
to the internal aperture shape of the Washers, and 
at another of said Stations means for holding the 
Washer portions of Said stock against deforma 
tion and means for removing from between ad 
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jacent apertures formed in the stock by the first 
means, pieces of Waste material of less width than 
the stock and complementary to Substantially 
half the external Outlines of adjacent Washers 
formed about the Said apertures and connecting 
tabs of limited Size joining Washers to a mar 
ginal band. 

12. A machine for making a strip of toothed 
lock washers from strip stock fed Successively to 
a plurality of forming stations, means at One of 
said Stations for Successively removing from the 
Stock pieces of Waste material in form comple 
mentary to the internal aperture shape of the 
Washers, means cooperable With the apertures SO 
formed for indexing said strip stock, and at an 
other of Said stations means for holding the 
washer portions of said stock against deforma 
tion and means for removing from between ad 
jacent apertures formed in the stock by the first 
means, pieces of Waste material of less Width 
than the stock and complementary to Substan 
tially half the external outlines of adjacent 
washers formed about the said apertures and 
connecting tabs of limited size joining Washers 
to a marginal band. 

13. As an article of manufacture, a strip of 
washers comprising transversely Spaced margin 
all ribbons each having tabs projecting inwardly 
therefrom at longitudinally spaced intervals With 
the remaining edge portions of each ribbon and 
the space therebetween being entirely free of 
waste strip stock material to enhance the flexi 
bility of the strip, and a plurality of washers 
spaced longitudinally between the ribbons Sub 
stantially in accordance With the Spacing of Said 
tabs With each Said Washer joined to a single tab 

10 

15 

20 

25 

30 

35 

12 
from each ribbon by a weakened section sub 
stantially coincident with the adjacent edge of 
the washer and with the remaining periphery of 
each Washer between the pair of Supporting tabs 
entirely free of strip stock material to facilitate 
flexing of the Strip and each tab being of Such 
length as to space the adjacent periphery of the 
supported Washer from the inner edge of each 
ribbon. 

14. As an article of manufacture, a strip of 
washers as claimed in claim 13, wherein the 
Washer is provided with external teeth and the 
tabs form Substantial continuations of adjacent 
teeth. 

15. As an article of manufacture, a strip of 
Washers as claimed in claim 13, wherein the 
Washer is provided with internal teeth and the 
weakened section of the tabs is substantially co 
incident with the edge of the external periphery 
Of the Washer. 

OUGUESA JULES POUPTCH. 
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