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To all whom it may concerm:

Be it known that we, Jos: WPH B. BOWDEN
and HERMANN V. BERNHARDT, of Brooklyn

. ?
in the county of Iings and State of New

York, have invented a new and Improved

NIethod for Forming Rings, of which the fol-

lowing i1s a full, ele&r and etact description.
The mventlon relates toa method forforms-

ing rings, such as shown and described in the

United States Letters Patent, dated April 2,
1839, No. 400,541, and n'ranted to Joseph B.
Bowden one of the ﬂbove named parties.
The Ob,}ect of the invention is to form flat
orrounded-off seamless rings of substantially
uniform density and to prevent- detrimental
undue compression and undue expansion of
the metal during the several operations 1n
forming the ring from the annular blank.
The method consists in first forming aring
having a decreasing thickness from the inside
to the outside, and then subjecting the ring
thus formed tothe action of aseriesof gradu-

- ated swages, all as will be hermnafter motre
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are formed.

fully described, and pointed outin the claims.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar letters of reference indicate
corresponding parts in all the figures..

Figure 1 is a plan view and Iseetmu of the
flat annular blank from which the flat rings
Fig. 2 is'a sectional side eleva-
tion of the matrix with the flat ring in place.
Ifigs. 8, 4, and 5 are sectional side elevations
of graduated dies and swages with the par-
tially-formed rings in place. Ifig. 6 1s a sec-
tional side elevation of the finishing die and
swage with the ring and swage in place at the
Fig. 7 1s a like
view of the same with the ring and swage 1n
place near the end of the operation. Iig. S
is a sectional side elevation of the matrix
with a rounded-off ring in place. Fig. 91s a
seetional perspective view of the 10:.111(1@(:1—01’1?
ring after leaving the matrix. Fig. 10is a

sectional side elex ation of the die ::'md SWage
with a partly-formed ring in place, and Fig.
11isalike viewof the finishing die and swage
with the ring in place.

In order to produce flat rings, a washer A
is first formed by suitable machinery, thesaid
washer being of a uniform

thickness, as 1s

|

is plauﬂy illustrated in Fig. 2.

shown 1n FID 2.
| flat, while the bottom is beveled, as shown.

pla,mly illustrated in Fig. 1. The washer 18
then placed into an an nular oroove 3/, formed

in the top of a matrix b, ‘rhe sald annular
oroove having a beveled bottom s0 that the 535
inner edge 18 de(,per than the outer ed oe, as
The xmshu‘

A is pressed into this annular groove B/, s

‘as to assume 1ts shape, thereby producmn 2
| ring A’ having a decreasing thickness from 6o

the inner edﬂ'(, to the outer edﬂ"e as 1s plainly
The top of this ring A’ is

The ring thus produced is now transferred to

a die C, hcwmﬂ' a bell-shaped opening C’,into 65
which the ring A’ is pressed by a rounded-olf
swage D. The ring A’ is by this operation
chcmn‘(,d from 1ts :;mnulfu form into a conical
form A* with slightly - carved sides, as 1s
plainly shown in Fig. 4. The ring A% thus 70
formed 1s now Tranbfelled to a die L having
a conical opening B/, and is subjected therein
to the conical die F, which forms a ring A3
of conical form, but ‘of decre asing 1111f,lmess
from the small edge to the lm*% one, as is 75
illustrated in Fig. 5. The ring A® 1s now
transferred to a ﬁm&,hmn-(he ', having a
conical opening G leﬂ,dmn‘ to a cvhudnml
opening G*. The unﬂ' A® 18 plﬂeed info the
large end of the OOHICEL[ opening G, with the 8o
bma,ll edge touching the sides of the small
opening, as. 18 plmnly illustrated in Kig. 6.
The cylindrical swage H is now placed on th(,

small end of the ring A% resting on the large
edge of the said ring. By now driving the 85
swage II downward the ring A°in passing

thl{)uﬂ‘h the inclined sides of the opening G’

18 qlmpefl to circular form. Atthe sametime
the power applied to the swage 1 and the re-
sistance offered by the die & cause the ring 9o
to assume a uniform thickness, so that wheu

‘the ring A* leaves the cylindrical opening G*

its thickness and density are uniform through-
out. |

It is understood that by subjecting the ring 95
to the action of the several swages and dies

DC FE,and H G the ring receives eqmﬂ

expansion and compression, so that the ring

A* finally produced is uniform nluouwhouh

and all breakage during the several opera- 1oo
tions of the dies and swages is practically
prevented.
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In order to form a ring having a convex
outer side, the ring A’, instead of having its
under side beveled 1s slightly curved; “but
the thickness of the Inner cdge 1s (3011Sider-

ably greater than the thickness of the outer

edge, similarly tothe ring ‘A’,as plainly shown
in Flﬂ-'% Sand 9. The ring A’ thus formed
on Lhe matrix B, having 1L5 agroove I3’ corre-
spondingly shaped, is then transferred to the
dies C to be acted on by the swage D, which
forms the ring A= of a slightly conical shape,
with the outer side rounded off, as 1s plainly
shown in Ifig. 10. Thering A® is then trans-
ferred to the. ﬁmahing—die I, having a conical
opening I’,slitrhﬂy rounded in the bottom, as
18 plainly shown in Fig. 2. Thering A?is sot
in this die similarly to the one Shown in Iig.
0, and then a swage J is employed ]mvmg a
reduced portion J ", mla,pted to pass into the
smaller end of the ring, so that the upper
hcm*y edge ol thering passes under the shoul-
der J=. In driving the swage J downward the
ring A*1s formed with a straight inner side
by the reduced portion J’ of the swage J, and
a convex outer side by being in contact with
the inclined walls of the conical opening I
the ring in passing down the opening I’ is

formed 'w1th a universal thickness and den-.
sity, thus producing a rounded-off ring of |

perfect shape.
It will be seen that by changing the form
of the dies and swages rings of different eross-

432,365

sections can be produced in the same man-
ner as above described.
Having thus described our invention, what,

“we claim as new, and desire to secure by Let-

ters Patent, 1s—

1. The herein-described method for form-
ing rings from flatannular blanks,which con-
sists of first forming a ring having a decreas-
ing thickness from the inner edge to the outer
edge, and then subjecting the ring to the ac-
tion of a series of graduated swages and dies,
so that the inner side is in alignment with
the axis of the ring, subsmntmlly as shown

f,u"ld deseribed.
2. The herein-described method of form-

‘ing rings from flat annular blanks, consisting

in first forming a ring having a decreasing

thickness from the inner cdge to the oufer

edge, then subjecting the ring to the action

of a series of graduated swages and dies to
more
~axis of the ring
~upside-down ])Obltlon onto a ﬁms}unn‘ die
“and swage, and then subjecting the ring to

closely f:blw'u the inner side with the
then placing the ring in an

the m:,Lmn of this finishing die and swage,
substantially as shown and deseribed.

JOSEPH B. BOWDEN.
HERMANN V. BERNIIARD'T.

Witnesses:
THEO. G. IHOSTER,
I%. M. CLARK.
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