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To-all iwhom it may concern:’
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Be” it known: that I, ArriNeToN MOORE; "
a citizen of the United States, residing’ at"
Worcester, in the county of ‘Wordester and -
.Commonwealth of Massachuisétts, have in-
‘vented a new and useful Improvement mn a-
Machine for "Making Lock” Washers; of -
which the following, togethér with the ac--

companying drawings, is a specification.

‘The present invention relates’ to a ma- "
chine fér miaking lock washers, by the con-*
tinuous coiling of a strip in spiral form;and:
the sticcessive sevérance of the convolitions .
thus . coiled.” More particularly, the ma-
chine of the preseént invention ‘contemplates
improvements in construction and operation -

over existing machines of this class, where-

by the production of lock washers is greatly

inereased, the friction incident to the spiral

.coiling of the material greatly reduced, and
the machine made adjustable;. over a wide:

rangg;- t6 accommodate - its —operation to:

various sizes of washers and various sec-’

tions of washer material.”

by the  construétion, combination and: ar-

- rangement of parts hereinafter set forth in

30-
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‘strumentalities.’ , R A
Like teference characters refer to like-
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detail, reference being had’to the accom-

panying- drawings, wherein—

Fig.'1 18

Fig. 2 is a similar view showing the op-

side of the machiné.

“erating: parts as they appear from the "ro.tvhe'i‘ij

Fig. 3 is an enlarged -detail view of the’
coiling ‘and cutting-mechanisms of the ma-"

Chiné. - B o -
Fig: 4 is.a view of the same parts as they
appear in-a plane at right angles to Fig. 3.

Figs. 5 and 6 are perspective views illus-

trating more clearly “the washer cutting in-
parts in the different figurés. * R
The ‘machine herein” shown comprises a

suitable” stationary supporting stritcture 1,
with a base or anvil portion 2-and, spaced.

above the latter, guideways 3 for: the verti-

cal reciprocation of ‘a-cutting head. 4. "The

* latteris caused totravel up and down in the

guideways 3 by its.connection to a crank’on

a shift 5, carrying a pulley or flywheel 6,

Specification of Letters Patént. -

a view in side elevation illus-
trating’a machine constructed in accordance
~with the invention. = = =~ o
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to-which rotation is continuously imparted-

“ by “a”belt, not shown, connected.*with any

suitable source:of power.

 In Comimon with existing machines of this
class, the rotation of shaft 5 is transmitted .

55

by a"crank 7 and contiécting Link 8 to pro- .

cure the intermittent operation of suitable

60

feed roils 9,9 and 10, 10, which serve to- -
advance, on each up- stroke of the head: 4, a ",
predétermined length of washer material 11,.

which is supplied from a -continuous. strip "
by a suitable supply. réel or coil, not shown.
To. this-end, any. desired form:of .intermit- .-
“tent"fecd may be. provided, as. for instance, . .

“that shown in-Fig. 1, where the link 8 is: 7

65

connected to a swinging arm 12 carrying.a . -

plurality of spring held pawls 13 for toop-

70

eration with a ratchet wheel 14 on the'shaft =
of one of the feed Tolls 9, the latter being:

-gearéd together to operate in unison. . To. *
‘control the amount or_length'of stock that: =

is' thus. fed ‘intermittently in- each cycle.of 75.

operations:'of the. machine, the thiow: of:: -

o, oocarm 12 may be varied by adjusting the
The above, and other objects, are attained ’

length' of crank 7, a screw, 15, or other equiv-

pose.. .

feeding mechanism above described, the ma-- -
atits-free or advancing end, 1s ..
~agssume a; spiral or-helical forma- -~

“tion; by the dction of coiling instrumentali- ‘85 o

terial’ 11,

ties which will presently be described ; theve-

upon, and. before the next operation of the.
- feeding mechanism; the head 4 deseends; for
-the purpose-of bringing suitable cutting de-.
vices which it cairies 1nto foréiblé contact
with the coiled material, so -as to sever, at-

oné operition, a plurality of the individual

At each *'iﬁterniifteﬁt'>~-""_c‘;}1:)érz'ttion : of the ;

alent. device;. being provided -for- this pur-

90

- convolutions previously formed. . The con- .7
struction’and operation of the novel coiling
and ‘cutting meclianisms that. form the sub-

~ject matter of the irivention are as follows:— -

95

~Becured firmly, to thé base or-table 2 of -~

‘the frame, by means of bolts 16-or the like,
“iga block'-17, having a “transverse bore
adapted to receive a coiling mandrel 18,:the.
end of which projects from gaid: block in ‘a

100

position-to lie directly beneath the vertically
reciprocating’ head 4:, "Within the block:17 . -

the mandrel 18 is sufroundéd by a bushing
T more. arts,

19, preferably made in two
the outSide diarheter theéreot ¢
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to the transverse bore thmuOh the block 17."
A pumber of such bushmgs 19 are provided
with each block 17, all of said bushings
being of the same 011t31de diameter, so as to
fit mterchanoeably in the block, the latter
being split as at 20, whereby. the loosening
of bolts 21 will penmt the removal of one
bushing and the substitution of another of
the set. The bushings 19 vary as to their

inside diameters, thus allowing the use of

mandrels 18 of different sizes so as to vary
the dianieter of the coil that is formed on

- the mandrel. “As shown clearly in the draw-
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ings, the end of the bushing 19 that projects

from the block 17 has a helical or spiral
edge surface 22, for the purpose of impart-

ing-an initial hehml twist to the material’

11 as the latter is fed against the same.

The direction of feed of the material 11
is- substantially tangential to the wupper
surface of mandrel 18 and across the face

. of bushing 19, as shown in Fig. 2. Any suit-

- able means, such as straightening rolls, not

25

shown, may be with: advantage employed
to maintain the material in the proper aline-
ment as it approaches the coiling mandrel,

© but as ‘such strfughtemng devices form of

30

themselves no part of the present invention,
a detailed reference thereof is unnecessary.
For the purpose of causing the material to

“wrap around the mandrel 18 ‘the-block 17
is provided with a set of coil confining or

“pressing rolls 24, 24, here shown as three

35

in  number, one above and one below the-

mandrel 18 and the other on the opposite

side of smd mandrel from the feed of ma--

terial 11. Each roll 24 is adapted to be ro-

- tated freely about its own axis by the fric-

40

form thereomn.

tion of the material 11 ag the latter is fed,

the rolls being so arranged that their pe-'
ripheral surfaces will tend to crowd the-
“material inwardly on .the mandrel 18 and

cause said material to ‘be wound in spiral
The upper roll 24, or that
one which is first in the path of the ma-

terial, projects slightly beyond the helical -

edge 22 of bushing 19 and at its end has

a ﬁcmoe 25 with a bevelled inner surface 26,

T LB0
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that conﬁnes the, mateua,l between 1t and
the sirface 22. .

The roll 24 which  next makes conmct
with the materml as the latter winds about
the mandrel, is the one directly opposite to
the line  of teed, and-thig roll 24 projects
a greater distance outwardly from the block
17 than the first roll, so that its bevelled
flange 27 will hold the coiled material 11
in‘proper position on the mandrel 18, at a
point’ beyond the. contact theérewith of ‘the
first roll:  The final roll 24 hasa still greater
overhang, as shown clearly in Fig. 4 thus
disposing its bevelled - guiding . ﬂanfre 28

g "‘ against the coiled material at a po1nt which

is appronmately one-half of a convolution

1,404,894

distant from the point of contact of the
first roll.
‘The three rolls 24 rotate freely about their

65

own centers on the ends of eccentric shafts™

or necks 29, 29 that extend - transversely

‘through the block 17. On the opposite side

of sa 1d block these eccentric shafts: 29 are

-equipped. with segmental adjusting arms

30,30, having elonaated slots 31, 381 there-
in for the passage "of bolts 32 that are let
into the rear of block 17. By loosening
the bolts 82, the arms 80 may be swung in

either'direction to turn the shafts 29 in the

block; this ‘will throw the rolls 24 either

inwardly or outwardly with respect to the

mandrel 18. " In this way, the rolls are ad-

justable for varying thickness of material

11, being thrown outwardly from the man-

70

84

d1e1 as the thlckness of the material in-~

creases, and vice versa, being set up close

to the mandrel when thln materlal is belng
coiled.

Ag shown in Fi f1g. 5, ‘the mandrel 18 at its

end is cut away for apprommately one-quar-
ter of its circumference to provide a sub-
stantially vertical cutting edge 38. - Cor-
responding to this edge, the remproca,tmg
head 4 carries a cutter 34, which; on the
descent of the head, cooperates with the edge
33 and procures th severance of the smgle
convolution 85 of coiled material that partly
overhangs the end of the mandrel, on the
free end of the coiled -strip. Inwardly of
the cutter 34, the head 4 carries a second

cutter 36 that cooperates with another ver--

tical cutting edge 37 of the mandrel for
the -severance of the next innermost con-

volution 38 of the coileéd strip.. Both cut--

ting operations take place on.the same de-
ucent of the head 4; the first, resulting in
the severance of the convolution 35, takes
place slightly in advance of the second by
reason of the fact that the cutter 84 is longer
than the cubter. 86 and hence strlkes the
coil a.little earlier, This delay in the sev-
erance of the second convolution is neces-
sary in order that the first convolution may

be adequately supported while it is bemg“

cut,:
The feed of the material 11 is 5o ‘Ld]usted

as to bring the free end of the coil on man--

drel 18 almost but not quite opposite the
point of first severance.
the production of a correctly formed spiral

This . results in -

85

90 :

95"

100
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110
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lock washer, with just enough circumfer- -

ential- gap between its ends to permit . the
straightening out of the material under com-
pression. To obtain a similar result with
the second or any subsequent washers cut
at the same operation of head-4, the cutting
edge 87 is slightly offset from’ the edge 33,
as shown in Tig: 5, and the edge of cutter
36 s colrespondmgly dlsposed slightly at
the rear of the correspondm«r edcre of cutter

120

125
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34. The machine of my invention has been

described in connection with the. production
_of two washers at a single opeération of the
cutting devices, but obviously the invention -

is. applicable to theé simultaneous produc-

tion of a greater number than this, simply

~ by the ‘adjustment of the feed devices to.

provide ‘at each: stroke a coil .of greater.

~ length, and by the provision of additional

Stepped cuttmg devices on the heqd 4 and- o
_ ~of material in a plurahty of ‘places at-one -

mandrel 18,
I claim,

1. In a m‘lchme of the class descnbed :
- means for spirally coiling a continuous strlp
of material, and means operable at a plural :

- ity of pomts to - sever simultaneously, .3

20

plurality of-the 1nd1v1dua1 convolutlons thus
formed. . -

9. Tn a machine of the class descrlbed g
means for coiling a plurality of spiral con--

- volutions in the end of a continuous strip of
- material, and means for severing said coﬂed

25

“portion: at a plurality of points. »
3.-In a machine of the class described,

means for producing a coil, and means. for

severing said coil, at one operatlon, at a.

plurality of pomts

4. Tn a machine of the class descrlbed :
means for supporting the coiled end of ‘a

b

continuous strip of matemal -and means co-
operating -with said: supportmg means  to

sever said coiled end in a plurality of places-

- -at one operation.

35

5. In a machine of ‘the class descrlbed ’

means for supporting the coiled end of a con-
tinuous strip .of material, and. means co-

- operating with said support1n0' means to

40

sever said coiled end in a plumhty of places :
“at one operation. .
:6..In a machine of the “class descrlbed
- means for supporting the coiled end: of a con- B

’-tmuous stup of m'tterlal and means co-

at‘one operatlon, and at successive times.

7: In:a machine of the class described,
means for severing in a plurahty of places,(

«operatmfr Wlth said supportmg means to R
sever sald coiled end in a plurality of places
.45

at one operation, a plurality of individual -

‘convolutions of a coil with a lapse of time
‘between stccessive Severances,

8. In a ‘machine of the class descrlbed
means for cutting the coiled end of a strlp

operation, with the cuts faken consecutively

from the outer- towald the mner portlon of

the ‘coil;
9. In a machme of the class descrlbed

operation, a plurality of the individual con-

~volutions of the .coiled "end of a strip of-
material, with' each convolution, at the time -~
“of its severance, supported by the next ad-,_ L

f]acent one... . :
10, Ina machine of the class descrlbed a.
’»coﬂ supporting arbor and a plurality of cut-

ting devices - cooperating. with™ said - arbor

50
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‘means for severing consecutively, at one: ° . %

60 -

-and movable in unison to sever the coil at'a. - = .
plurality of places, said ‘devices being un~= " -

equally spaced from the arbor, whereby to

produce a lapse of time between their’ oper:.

ations.

70

11. Ina machme of the class descrlbed a

coil supportlng arbor and a plurality of- cut-

ting devices for cooperation with said arbor -

_to sever at one operation a plurality of the
individual convolutions of the coil, said de-. -
vices being out of alinement, Whereby to prox.
duce a circumferential gap between the ends'

of each severed convolution. -

Dated thls 23rd day of June, 1919,
- AR INGTON MOORE

Wltnesses _

- Netum WHALEN, S R

, PENBLOPE COMBERBACH oL
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