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- Be it known that I, HENRY H. FORSYTH of
the city of Plttsburg, in the county of Alle

- ghenyand Stateof Pennsylvania,haveinvented

a new and useful I'mprovement in Dies; and T
do hereby declare the following to be_ & ful]

~clear, and exact description thereof.

My invention relates to an 1mpr0vement in.
.dles for forging or swaging pieces of iron or
steel W]]lCh are of circular cross-section and

either of cylindrical, coniecal, or irregular lon-
gitudinal section.
practice in forming such articles to use two

~dies of similar contour the edges of the work-

ing-cavities of which eome into contact in the

" operationofthedies. Thearticletobe forged—
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‘meanwhile being turned on the bed- dle_
“difficulty in thetuse of these dies 1s that. when
the conjoined cavities are circularin eross-sec-.
tion they are apt fo form fins on the surface
~ of thearticle.

for example, a piston-rod, an axle, or the like—

is placed on the lower che, and the upper die

or hammer is caused to beat upon it, theiron
The

generally to employ dies with elliptical work-
ing-cavities, so made in order to avoid the for-

~ mation of fins; but the use of the elliptical dies

| .'30

- outline and smoothness of su l*face are réquired.
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of the lower die.

18 dlsadmntageous in that it is hard to pro-
duce by them articles of uniform circular cross-

section, and in any case the contact of the dies

g batters the edges of the cavities and soon im-

pairs their efficiency where great accuracy of

'The object of my invention is to cure this
defect and to provide dies by whose usea per-
fectly round and umfmm article can be plo

'dueed

In the accompanymg dmﬁ ings, Figure 1 is
a vertical cross-section of my 1mproved dies
shown in conjunction. Fig. 2 1s a plan view

Fig. 41is a
vertical sectional view similar to Fig. 1, illus-
trating a modified form of the dies. |

- Likesymbols of reference mdwate like parts.

in each, -
Refemmg,now}ta the drawmws, 2 1epresenus
the upper die,and 3 the lower die,
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_ The work-
1ng-face 4 of the lower die is made witha curved

~contour on the arc of a circle, the curve being |

Hereto:tore it has been the

Tig. 8 is a plan view of the
 lower die modified in 01der to adapt it to the
- manufacture of tapered articles.
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| on top of the sbouldem and- by opposmn a
soft body to the a,et,lon. of the moving upper 85 - .
Instead of h'wmg these . -
shouldersSand 9 in connection with the bodies - .-
of the dies, I may substitute therefor sultable;;-r}?iif-_
stops on the 1)1111]{3“61 or.on the slide or piston- .
‘rod, which will act in substantlally the same
| way to produce the same result. RO
The operation of the dies is as follows Inf:’_ L
order to forge a bar of iron into. the pmper;--_;.;=_.s:;u_;.;:_."f_;'ﬁl-;_"_._
cylindrical s.hape, sapposing the die-cavities .
to be constant in cross-section, the bar islaid ¢ 5
of the lower die, 3,and .
| the upper die, being actuated by a smtablei_
| steam hammer or pluno*er worked by a cam or
crank, is caused to reciprocate and to impart =
The bar is turned by a 100

 die serve as buiffers.:

| on the inclined faces b

plelelably near]y Semienculal in cross- see:

tion, and from the top of the semlmrcle the ﬁEQ'--f.

botwm die extends upwardly and outwardly
in flaring lines 5. The working-face of the

upper die, 2, is also made with a cmved con- -

| tour whose cross section is that of the arc of
{ a circle somewhat less than a semicirele.
edges of the cavities of the dies are separated s
by recesses 11, which communicate with the 6o -~
‘cavities, and while not substa,utlally impair-. .
ing the genel al circularshape in cross-section -~ .
of the conjoined cavities, yet part the edges _--2;E
and prevent the formation of fins on the arti- ~ T

The

cle.

wardly and outwardly on diverging lines 7.

be their operation.

In order that the faces of the dles shall not;_ e
meet in their work of hammering, I provide =
This has caused manufacturers | them with shoulders 8 9 at their outer sides,
which shoulders meet when the moving dieis

i in action, and by receiving the impact of the_-_

blows, prevent the WDI‘I{II]G‘ faces of the dies

| from coming into contact '111(1 from being in-
In order to save these shoulders fl om:
injury as much as possible, I prefer to face the = .
shoulders 9 with plates 10 of cop per, or some -

jured.

other soft metal, WhICh are seb 1n recesses

its blows to.the bar.

workman or by suitable machinery contm--.-
ucl the eﬁ'ect of

vally during this operation,

55 | 3

! From the extremities of the cavity 6 of 65-_-
the lower die the body of .the die extends up-

These cavities need not be continuously mcs.'__
of a cirele, for they may be made ridged or po- ' = -
lygonal; but it will be found that the nearer

70
the approximation to the eir cle the better Wlll_:_._;;_-:_i
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the upper die, acting in conjunction with the
~inclined faces b,

1s gradually to diminish the
diameter of the barand to bring it more nearly
to a circular form, and finally to force it into
the cavity of the lower die,which, in conjunec-
tion with the correspondingly-curved cavity
of the upper die, gives the barits finished cir-
cular form. 1 am enabledthus tosucecessfully
employ dies the general contour of the cross-

section of whose conjoined working-cavities
when the dies are most nearly in contact is
substantially circular, to conform to the see-

tion of the finished mtmle the conjoined cavi-

ties having parted or recessed sides, and thus
I get all the advantages of the circular dies
without the disadvantages which have hereto-
fore attended their use.
to do by reason of the use of the inclined side
faces, 5, and by reason of the fact that the
working-faces of the dies do not come in con-

tact at the edges. If theyshould comein con-

tact the effect would be to flatten out the metal
bar, to produce iins on it, and to spoil the dies
without attaining the desired result. I be-
lieve that I am the first to dissociate the edges
of the operative faces of the dies from the stop
which limits their approach. This is a very
important feature of my invention, sinece it
enables me to make the articles of true circular
form in cross-section, and also to prevent the
dies from becoming battered or misshapen.

In case the article to be produced is not of cy-

lindrical but is of tapering form-—such as a
wagon-axle~~the operationis the same, cxeept
thab the dies, instead of having w orkmﬂ faces
with cavities of constant width, have cavities
conforming tothe shape of the article, asshown
in Fig. 3. IFor producing arficles of other
forms in longitudinal section the dies are cor-
respondingly modified, as will be readily un-
derstood.

My invention is susceptible of mauy modi-
cations,not only in change of shape of the dies
to correSpond to the ch'mge in shape of the ar-
ticle produced, but also in other changes of
form of the parts. Ior instance, the recesses
11 at the sides of the working—cavities of the
dies are solely for the purpose of preventing
contact of the working - faces and may be
greatly modified in form, and instead of hav-
ing the dies arranged as shown in the draw-

Ings they may be reversed, the present lower

die being used as the upper die, and vice versa.
I illustrate a modification in form of the re-
cesses 1n Ifig, 4, in which the inclined faces 5
and 7 of the dies are not used and the recesses
1lareenlarged. Other modificationswill sug-
oest themselves to those skilled in the art.

This I am enabled
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My invention is of great practical utility
and will be appreciated by those skilled in the
art. It may be used not only for the purpose
of forging hot metals into the proper shapes,
but for finishing articies by cold-hammering.
This last named feature makesit especially de-
sirableinthe manufacture of tapered iron axles
and other articles of irregularlongitudinal see-
tion. Hammering by meansof these dies pre-
serves the desirable hardness of the article.

I do not claim herein, broadly, dies having
their working-faces provided with semicircular
cavities, nor do I limit the scope of my claims

to dies having working-cavities made on the

arcs of a circle,unless expressly so stated there-
1n, since, 1f the stops be used,the working-cavi-

' ties of the dies may be otherwise shaped, my

invention in this regard relating to the con-
struction of the dies by which the edges of the
cavities are prevented from coming into con-
tact, and by which I am enabled, if desired, to
use dies the general contour of whose con-
JOlned wOor kmmcmrltles 1s substantially circu-
lar in cross: sectmn

I claim—

1. An improvement in dies for forging or
swaging, which consists in the cembmatlon of
dies whose opposing faces are provided with
suitable working-cavities made substantially
In arcs ot a clrcle the general contour of the
conjoined die-cavities when the dies are most
nearly together being snbstantfially circular
the edges of the cavities of the dies being sep-
arated by lateral recesses, substantially as and
for the purposes described.
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2. An improvement in dies for forging or

swaging straight metal articles, which consists
in the combination of dies whose opposing
faces are suitably formed and stops whereby
the motion of the movable die is limited and
the edges of the working-faces are prevented
from coming into contact, substantially as and
for the purposes described. |
3. An improvement in dies for forging or
swaging straight metal articles circular in
cross-section and either of constant or vary-
ing longitudinal section; which consists in the
combination of dies whose opposing faces are
provided with cavities, the cavity of one of
the dies having flaring extensions, substan-
tially as and for the purposes described. |
In testimony whereof I have hereunto set my
hand this 256th day of I'ebruary, A. D. 1888.

HENRY H. FORSYTH.

Witnesses:
THOMAS W. BAXEWELL,
J. K. SMITH,.
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