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METCALF, PAUL & CO., OF SAME PLACE.

MACHINE FOR MAKING WASHERS.

SPECIFICATION foi-ming part of Letters Patent No. 284,707, dated September 11, 1883,

Avpplieation filed January 10, 1883,

(No model.)

To all whom it may concermn: ;

Be it known that I, HARRY W. ARMSTRONG,
of Pittsburg, in the county of Allegheny and
State of Pennsylvania, haveinvented anew and
useful Improvement in Machines for Making
Spring-Washers; and I do hereby declare the
tollowing to be a full, clear, and exact descrip-
tion thereof, reference beinghad to the accom-
panying drawings, forming a part of this speci-
fication, in which— .

Figure 1 is a side view of my improved ma-
chine for bending spring-washers. Tig. 2isa
plan view of the bending devices on a larger
scale. Fig. 3 is a side view of the bending
devices. TFigs. 4 and 5 ave details. Fig. 6 is
a view of the blank. Fig. 7 is a view of a fin-
ished washer. Figs. S and 9 ave views of the
gear-wheels.

Like letters of reference indicate like parts
in each. .

“In a bearing, «, placed on 2 suitable bed-
plate, @, is a hollow rotating shaft, b, one end

of which is cut on a spiral incline, as at ¥,

like one turn of the thread onascrew. Where
the ends of the incline meef or come into a
common axial plane at the same side of the
shaft a square edge or shoulder, »*, is formed.
The shaft b is grooved or recessed longitudi-
nally at this point, and a sliding dog, ¢, whose
outer side is flush with the surface of the shaft,
ig placed in the groove. The rear side of the
outer end of the dog rests against the shoul-
der 0°, and at the front side the dog is pro-
vided with a lip or projection, ¢, which, as
hereinafter described, catches the end of the
blank f and holds it firmly against the end of
the shaft b during the coiling operation,
Tnside of the shaft b is a rod, d, one end of
which extends to the front end of the hollow
shaft b and constitutes the mandrel ¢, around
which the washer is formed, and the other end
extends beyond the rear end of the hollow
shaft, and, after passing through a gunide and
support, g, is fastened to one end of a pivoted
lever, h. A spring, ¢, is placed on the rod 4,
between the support ¢ and the collar ¥/, by
which the lever 7 is fastened to the rod, and,
being compressed between the support ¢ and

the collar 7/, exerts its force to throw the rod
d backward. The backward movement of the
rod is just sufficient to caunse its forward end
to come flush with the end of the hollow shaft
b, and is for the purpose of discharging the

washer from the mandrel when it has been-

bent around the same The dog ¢ is provided
with a lateral projection, ¢, at its rear end,
which projects up back of a stationary collar,
e, which encirecles the shaft b, and is secured
to the bearing «’ by straps ¢’. The rear side
of the collar e is straight, except directly over
the center of the shaft b, where it is recessed,
as at €. Secured to the bearing «, back of
the collar e, is a spring, ¢, having a broad con-
vex face, 7, opposite to the recess ¢, and pro-
jecting into the path of the projection ¢, so
that when the rotation of the-shaft & brings
the latter around it is foreced by the spring ¢
into the recess e, throwing the dog ¢ forward,
as shown in Fig. 2. The further rotation of
the shaft b causes the projection ¢ to encoun-
ter the incline ¢*, which draws the dog ¢ back,
and it is held in that position by the straight
side of the collar ¢ until it again comes around
to the recess ¢, when it is again thrown for-
ward by the spring <. )
Supported in a bearing, «’, in line with the
shaft b, is a sliding shaft, %, upon the inner
end of which is a head, ¥, in which is a short
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vertical shaft, I, carrying a loose disk-roll, 7, -

having a disk, 7%, of smaller diameter. Mount-
ed loosely on a hub, m, which extends at a
right angle to the shaft /, is a roller or wheel,
m', having a collar, m* the inner side of which
is beveled on the same angle as that of the face
of the tapered or beveled roll 7, and is so
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placed outside of the disk I and with relation -

to the wheel? that the beveled surfaces of the
two are aligned with each other. The disk-
roll ' is so arranged with relation.to the man-
drel @' as to be directly over or at one side of
the latter when it projects from the shaft b, as
shown in Figs. 1 and 3, and the beveled faces
of the roll I and collar m* stand directly in
front of the inclined end " of the hollow shaft
b. A spring, », is placed on the shaft &, and
bears against the outer end of the bearing «*
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and the collar %°, its pressure being exerted to
throw the shaft & backward.

Sustained in suitable bearings, o, below the
bed-plate @, is a power-shaft, o, whlch is driv-
en in any desired way. On {tis a gear-wheel,
o, which drives the shaft b by means of a gear-
wheel, §*, mounted thereon.

On the shaft o are two cams, o° ¢!, which, by
means of the pivoted levers p andh, give a
nearly simultaneous inward axial movement
to the shaft & and rod d. The upper ends of
the levers p and & bear against the recessed
end of the shaft & and the collar &, respective-
ly, and the lower ends bear against the eccen-
trie surfaces of the cams o’ and ¢'. "When the
cams press the lower ends of the levers out,
their upper ends are thrown in and force the
shaft & and rod d inward, compressing the
spnnos 7 'md g. The fmthel rotation of the
cams 0" and o* pelnnts the springs to reactand
throw the shaft and rod out.again. The cams
and gearing are so proportioned as to cause
this movement to take place once at the com-
pletion of every revolution of the shaft b, so
ag to withdraw the mandrel ¢’ and head & in
order to discharge the finished washer.

The gear-wheel 0*is one-seventh larger than
the whcel ¥, and has five of its teeth stri ipped,
as at o, and the wheel b* has one tooth stripped,
as at b*. The purpose of this is to release the
wheel »° onee in every revolution of the wheel
o*, to permit the shaft b to stop long enough for
the discharge of a finished washer and the feed-
ing in of the next blank. The operation of
the wheels ¢* and §* is as follows: When the
space " comes around next to the wheel ¢%, the
teeth of the latter will turn out of it without
striking the tooth #°, and so it is permitted to
come instantly to rest. When the tooth o
comes uyp, it gears with the tooth ¥°and starts
the wheel * again. If the tooth * were not
omitted, the wheel " would be pushed forward
the distance of one tooth by the wheel o* in

clearing it, and thus shorten the period during:

which it would be at rest and make the oper-
ation of the machine less precise.

In order to prevent the momentum of the
wheel * from turning the shaft b when it isnot
in gear with the wheel ¢, I have provided an
adjustable friction -strap, ¢, which passes

around the shaft and has its ends ¢’ fastened |

to the Dolt s in the standard ¢ Itis made ad-
justable by means of the nut s, which may be

secured farther on or off of the bolt to com- |

press or release the ends q’, as it is desired to
increase.or reduce the friction.
For making the washer I use a steel b]ank

J, either of the form shown in Fig. 6 or of any

other desired form, and feed it “into the ma-
chine, when the dog ¢ is inthe position shown
1'11 Fig. 2, by inserting the end between the lip

¢ and the inclined face 0" of the shaft b, as
shown in Fig. 2. The rotation of the shaft
causes the pr ojection ¢ to come in contact with
the incline ¢, Whleh forces the dog back and
causes the hp ¢ to clasp ‘rhe end of the blank
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tightly against the end of the shaft 4. The
spring »n then forces the wheel I’ and collar m*
against the side of the blank and holds it
against the 1nehned endd’ of the shaft b, while
the roller m/, bearing on its outer ed(re, holds
it down on the mandrel @. The bending de-

vices, operating together in this manner, cause
the blank f to be bent into a washer of spiral
form, as shown in Fig. 7. “’heu the bendingis
completed, the cams o° and o', operating on the
levers p and &, cause the head / and mandrel
b to be withdrawn and permit the washer to
be discharged.

The effect of the str etchmo of the outer edge
of the blank, caused by bendlno it into a flat
washer, is to reduce its thickness at that point,
as shown at f’, Fig. 7. The reason I bevel
the faces of the wheel I’ and collar m* is to cause
them to bearon the side of the tapered washer
as it is being bent. The solid face of the
roller m' being opposed to the edge of the
blank prevents it from rising off of the man-
drel.

If desired, the faces of the disk-roll I and
collar m’ may be made straight, instead of
beveled; but in such case the blank fused
therewith should be of tapered form in cross-
section, and should befed to the machine with
the base or broader edge upward, so that the
streteh of the metal shall cause the outer and
inner edges of the finished washer to be equal
and the cross-section to be of rectangular form.

If it is desired,a non-rotating device may
be substituted for the roller m’'; but I prefer
the latter, as it relieves friction; and is a better
construction.

I prefer to secure the s‘m aps ¢ par tly by
means of adjusting-serews ¢ to lugs ¢!, so as
to beable totake up any slack that may be pro-
duced, by wear or otherwise, between the dog
¢ and former ¥, or collar e.
slotted for the passage of the bolts €', by which
also the straps ¢"are fastened. When it is
desired to take up the slack of the collar e,
the bolts €' are slackened, and then the straps
may be drawn back the extent of the slots.

In this machine the spirally-inclined face b’
of the shaft b constitutes a former, against
which the washer is given its spiral or spring
form by means of disk-roll ¥, the maiidrel
giving it its inside form.

My machine is designed as an improvement
on the apparatus for forming spiral washers,

patented to William Metealf on Mareh 26, 1876;

and while it is adapted to the making of pre-

.cisely such washers as are made by the Met-

calf machine, it is also specially adapted to the
forming of spiral washers out of steel blanks
which are of greater width than thickness (see
Fig. 6) by 1011111O the blank on edge and pro-
ducmo a‘'washer such as is shown in Fig. 7.
Such Washers, owing to their being of greater
width than thickness, have been heretofore
made by stamping them out of a plate of steel,
and then giving them a spiral shape or set by
compression between dies. This, however, is

straps ¢’ are_
The straps ¢ are
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objectionable, as the washer thus made is not
as strong as if made from a strip of steel of the
desired width and thickness bent on edge
around a mandrel. This cannot be done, where
the difference between the width and thickness

* of the blank is considerable, by a machine con-
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structed like the Metcalf machine, and it is the
accomplishment of this result which is the
special design of my invention: To thisend I
hold the forward end of the blank, by means
of the dog ¢, firmly againstthe spirally-inclined
face & of the revolving shaft b, with the end of
the blank resting against the shoulder # dur-
ing the whole of its rotation, and until it is
finished and ready to be discharged from the
machine, and at the same tlme confine the
blank at the side opposite to the face i of the
shaft or former b by means of the collar m?
and wheel, or loose disk-roll 7, which are held

up to it by spring-pressure, while the blank
is wound around the mandrel d by means of

the roller m/, thus preventing the buckling of
the thin blank while it is being rolled on edge
and stretched, as it must be, at the circumfer-
ence of the washer, while it is merely bent at
the inner edge, which is in contact with the
mandrel.

The mandrel and spirally-faced shaft of my
machine are like the corresponding parts of
the Metcalf machine, and are not herein
claimed otherwise than in combination with
other parts of my machine.

I have described my disk-roll # as having
its axis at right angles to that of the mandrel
as the most convenient construction; but it is
obvious that it is not necessary that these axes
should be exactly at right angles, so that the
disk-roll be set to operate with its periphery
pressing against the side of the blank and op-
posite to the spirally-inclined face of the shaft
or former b.

‘What I claim as my invention, and desire to

~secure by Letters Patent, is—

45

1. In a machine for bending spiral steel
washers, the combination of a central mandrel

and a rotating shaft having its end cut on a
spiral incline to constitute the for mer against
which the washer is bent, with a disk-roll hayv-
ing its axissubstantially at right angles to that
of the mandrel, arranged opposite to said spi-
ral incline to bear on the opposite face of the
washer, substantially as and for the purposes
described.

2. In a machine for bending spiral steel
washers, the combination of a mandrel, a ro-
tating spn ally-inclined former, a disk- roll hav-
ing 1ts axis substantially at 1101113 anglesto that
of t the mandrel, operating in con3unct10n with
such former, and a _retaining device placed op-
posite to and parallel with the mandrel to
hold the blank down in the pass, substantially
as and for the purposes described.

3. The combination of the mandrel and hol-

low shaft, the end of which constitutes the form-
er, with an axially-moving gripping device
mounted in the shaft, and dev1ces for causing
it to seize the end of the blank and hold it
against the forming-face during the bending
operation, substantially as and for the pur-
poses described.

4. The combination of the mandrel and the
hollow shaft, the end of which constitutes the
former, with a sliding dog or gripping device
mounted in the shaft and actuated by a re-
cessed collar and a spring, subst‘mtnlly asand
for the purposes deseribed.
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5. In ecombination with the rotating shaft [/

and mandrel d, the sliding dog ¢, pa1allelw1th
the axis of Lhe shaft b and 1'0tating therewith,
the spring@' and stationary collar e, with its
recess ¢’, as a device for holding the blank
against the face of the shaft b or ¢ for mer,’’
substantially as described.

In testimony whereof I have hereunto set my
hand this 8th day of January, A. D. 1883.

HARRY W. ARMSTRONXNG.

Witnesses:
© W. B. Corwix,
T. B. KERR.
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