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To all whom it may concern:
Be it known that I, WiLLIAM R. HOWE, a

citizen of the United States, residing at Da,y-_.

ton, in the county of Montgomery and State

-of Ohio, haveinvented a certain new and use-
ful Improvement in the Process of Drop-

IForging, of which the followingisa full, clear,
and exact description, reference being had to
the accompanying drawings, formmg part of
this specification.

My process relates to a certain novel and
, by means of
which dovetailed or 1eenter1ng grooves may
be formed in metal with the use of dies, and
I have designed my invention nartwular]y to
enable me to produce by drop-forging horse-
shoes formed with a dovetailed groove on the
bottom surface thereof toreceive elastw pack-

ing; but while I have shown my process of

drop-forging as applied to this specific pur-
pose I believe the process of forming the
groove of dovetailed shape tobe new in itself,
and 1t will be evident that the process to be
hereinafter - particularly pointed out and
claimed is equally applicable for formingsuch
grooves for other purposes by means of dies,
and I do not wish to be understood as limit-

ing myself to the particular application of

the process which I shall hereinafter describe
in connection with the manufacture of horse-
shoes.

The obvious d1fﬁcu1ty which at once sug-'

gests itself when it is sought to drop-forge an
article with a dovetailed oroove 1s that such
result cannot be accomplished, because it will
be impossible to withdraw the male die if the
space below is wider than at the surface. 1
overcome this difficulty by making two steps
to the process.
suitable dies, which for convenience I call
the ‘‘forming-dies,” in which the groove in
the blank is formed with an arched or up-
wardly-curved base and with flanges or side
walls from which the male groove-forming
portion of the forming-die can be easily With-
drawn. Then with another set of dies, which
for convenience I call the ‘“bending-dies,” I

-complete the process by drawing or flattening
down the curved base of the blank, the groove- |

O

I first produce a blank by

ficiently narrow to readily withdraw from the
oroove, while the other portions of this set of
dies are of the shape in reverse of the fin-
ished article. Under these circumstances the
attening down of the arched base of the

groove forces the side walls to bend toward:
each other, and a dovetailed gr oove 18 the re--

sult of the drop-forging.

I will now deser 1be my process as applied
to the formation of such a dovetailed groove
in the under surface of a horseshoe, from
which its application to the production of
such grooves in any article desired can read-
ily be understood.

In the drawings, Figure 1 is a eentral Cross-

-section of the forming-dies with the blank

 forming pm‘tion of the bending-die being suf- 5o
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shoe in place. Fig. 2 is a similar cross-section

of the bending-dies with the finished shoe in
place. Figs. 3 and 4 are plan views, respec-
tively, of the male and female forming-dies;
and Figs. 5 and 6 are 81111113;1 Views of the
bendmn* dies. .

A and B are the steel dies for tormmg the
shoe-blank, of which dies A could be called

the ““male : and B the ‘‘female” die, between

which the metal blank C is Swaﬂ*ed
The female die I3 provides a horseshoe-
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shaped recess with an arched or raised mid-

dle portion ¢ and slightly-flaring side walls
b b, while the male die provides a circular
projection ¢ to form the main groove D in the
blank, the projecting portwn having a cen-
tral depl ession d to form the arched base of
the groove in the blank C, with sloping walls
e e 130 form the inside 511ﬂ*htly flaring walls of
the groove, while f f are p10;|ect10ns to form
the nall holes g ¢ in the blank.
for the shoes is presented to the forming-dies

| as a rectangular bar, which has been previ-
ously curved into horseshoe shape.
placed between the forming-dies and the dies

struck with the hammer in the usual way,
and the blank C is thus formed with the
groove D, having slightly-flaring side walls
a_nd an arched base, as shown. Under the
hammer the surplus metal forms a fin on the
side edges of the blank, and in order that
these fins may come at the edge of the blank

It is
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shape.

all the Way around and masmueh as the por— .-
tion of the shoe containing the nail-holes is-

considerably lower than tlle tread-surface of

the shoe the entire outside facel of the female
5 die Is depressed and the outside surface m of -
" - the male die is raised to correSpond with the
difference in height of the tread and nail-
“hole portion of the blank, the change of sur-
face being a ﬂ'raduated slope Shewn at nin
die B and &tp in die’A. The fin thus formed
on the inner and outer side edges of the blank
is then cut or trimmed off by an ordinary cut--
ting punch or die of suitable shape for the.
-'purpoee and the blank C is ready for the |
bendmn‘-dlee, in which it takes its ultimate
E and F represent these bending-

. dies, K bemg the male and F the female die.

}_The female die is provided with concentric |
~ grooves r s, the outside walls of which flare

_outwaldly, leaving a projection # between

them, which is slightly narrower at the top

than at the base, while the male die E is.
| sunply a horseshoe-shaped punch K, gaged
‘to fit within the die F. The blank formed

by the forming-dies is then placed within the
recess in the female bending-die in reverse

~ position and the blank is duven to place by

- the hammer.
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~dovetailed groove w, while at the same time

the walls of the grooves in the die F' assistin

o this bending opelatlen so that a perfectly
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even dovetailed groove is formed in the horse-
ehoe running freln heel to. heel if desired. |

- The nall depressmn and the nail-holes being

~ already formed in the forming-dies, the la,et __
~ operationabove described preetwally consists |
in merely bending up the blank into the form
desired.

Henee the second set of d1es are

called the ‘““bending-dies.”

| - It will be noticed that the blank is revelsed_i

- in transferring it from the forming to the
bending dies, so that when the bendlnﬂ-dlee 1
are’ plaeed under the hammer there is no

N danger of the metal of -the blank upsetting,

o and ‘the flanges of the groove of the blank__-

will always take the path of least resistance,
forming the dovetculed groove umformly, as
deswed

‘the formation of reéntering grooves in other
articles, and, as hereinbefore stated, I donot |
- wish to 111]:1113 myself to the par‘meular applica-
~ tion of my preeese in the formmﬂ' of a horse-.

-3sh0e
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Havmtr thue desembed my mventlon What,

‘The punch K and the projec-
‘tion ¢ draw down and flatten out the arch at-
the base of the blank, which causes the flanges
of the blank to bend - inward, forming the:

1
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I elelm, and desu*e to seeule by Letters Pa,t-

_ent Is—

1. The ploeese of fermmﬂ' a dmetmled

~grooveinmetal by fern'mg, whleh consists, In

first forming the groove with arched base and

open flanges by swaging with suitable dies,
and then mmulteneouely swaging the base
and bendmﬂ‘the flanges with su1tﬁb1e dies to

form the groove, substantlally as described.

2. The process ef forming a longitudinally-

curved dovetailed groovein metal by forging,

‘which consists, in fu st forming the grooveof

the desired curve with an arehed base and

open flanges, by swaging with suitable dies,

and then swaging the base and bending the

flanges with suweble dies to f01 m the groove,
substantmlly as described.

3. The process of forming a lonmtudmally—

curved dovetailed groovein metal with closed
Whleh consists in first form-
1 Ing the groove Wlth the longitudinally-curved
._a,nd elosed ends, but with arched base and
~open flanges, by swaging with suitable dies,

ends by forging,

and then ¢ swaging: the base and bending the
flanges with suitable dies to form the ﬂ'roeve
substentlally as described.

4. The process of fermmﬂ'a horeeshoe pro-
vided with a . lonmt,udwally curved deve—

with ar ched base and open flanges by smtable

dies, and then mmultaneouely swaging the

base and bending the flanges with sulteble

1 dies to ferm the ﬂ'toove, eubstantmlly as de-
-scnbed -

5. The preeess of for mmﬂ'a hel.seshoe DPro-

then - e1mu1taneeusly swaging the base and

bending the ‘flanges mth smta,ble dies, to
form the groove, substantlally as deserlbed

- 6. The process of forming a horseshoe, pro-
vided with a longitudinally-curved dove-

! tailed groove closed at the ends by forging

which consists, in first forming a longwudl-

'.nally-curved closed groove with arched base
‘and open flanges by suitable dies, then re-
| versing the blank and mmultaneously swag-
It will be ewdent from the above deserlp-—_

'-“tmn that my process is equa,lly applicable to

ing the base and bending the flanges with
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tailed. groove, by forging, which consists in
first forming the longitudinally-curved groove
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vided with a 101:10'11311(111:13,115? curved aeve—,

tailed groove closed at the ends. by forging,
which cenmsts in first formingthe longitudi-
nally-curved clesed groove with an arehed
|-base and open ﬂa,nﬂ'ee by suitable dies, and
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suitable diesto form the gr oove, substantmlly |

as deserlbed |

Wltnesses ST
- DAVID BROWER J r
| CHAS E ANDERSON
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