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- To all whom it may concern:

Be it known that we, EMEROUS D. CLAPP
and FREDERICK VAN PATTEN, of Auburn, in
the county of Cayuga and State of New York,

- have invented a new and usetul Improvement
~ inDiesfor Forging Carriageand Wagon Axles;

and we do hereby declare that the following is

- a full, clear, and exact description thereof, ref-
~ erence being had to the accompanying draw-

ings, making part of this specification, 1n
which—: | o |
- Tigure 1is a top view of the lower halt of
the break-down die. Fig. 2 is an inverted
view of the upperhalf of the said die. Fig. 3 1s

~atop view of the lower half of the shaping and

finishing die. Fig. 4 is an inverted view of
the upper. half of the said die. Iig.518 a ver-
tical central section of the upper and lower
halves of the break-down die brought together
and operating upon a bar of metal. Iig. 6 1s
~ the bar of metal as shaped by the die shown
~ in Fig. 5. Fig. 7 is a vertical section ot the
~upper and lower halves of the finishing and
shaping die brought together and operating
“upon the bar of metal shown in Fig. 6. Fig.
S is a bar of metal shown in Fig. 6 as finished
by the die shown in Fig. 7. Fig. 9 1s a trans-
~ verse section of the ““break-down bar” in line
x x, Fig. 6. Ifigs. 10, 11, and 12 are trans-
‘verse sections of the break-down die in dot-
ted lines v 9, w w0, and 2 2 of FFig. o. -
The nature of our invention consists, first,
~ in a certain construction of the die for break-
ing down the metal of the bar, which forms a
carriage or wagon axle, whereby the square
form baeck of the collar ean be produced, and
the necessary metal to form the collar upon

 the axle is at the same time properly distrib-
uted to fill the collar-forming portion of the

finishing-die when the break-down 1is subse-
‘quently brought under the operation of sald
die. It consists, second,in a certain construc-
tion of the finishing-die, whereby axles are
forged with a square form back of' the collar,

and with the collar upon them at one heat of

the forge, as will be explained.
Intheaccompanying drawings, A represents

the lower, and B the upper, die-block of the

break-down die. In each of these blocks is

- formed a cavity, «, ¢!, b, and ¢. That portion
of the cavity which is between « a' is of a ta-

' pering and outwardly-bulging form longitudi-
nally, and of elliptical form transversely. From
a to b the cavitv is increased in diameter by
cutting away the metal gradually on curved
lines and terminating these curvesin a straight
line, which unites the two curves; and from b
to ¢ the cavity is made with an inwardly-bulg-
ing form, but without any taper, and in trans-
verse section is of semi-diamond or a V-shaped
form. The cavityin the break-down die-blocks
oives a bar of metal, introduced Letween the
blocks, the swelled taper form a? ¢?, and forms
the shoulder 22 and the flat concave surfaces
¢!, and thus prepares it for properly filling the
different parts of the finishing-die, and espe-
cially for filling that portion which forms the
collar on the axle-arm. The finishing die-
Dblocks C D are each formed with a cavity, the
cavity of one block corresponding exactly with
that of the other. TFrom a® to «* this cavity 1s
of taper form, and at different parts of this
portion of the eavity shoulders d d' d* are
formed, so as to give the axle the form shown
at & d° d*. From «® to «® the cavity 1s In-
creased in diameter, and is of a c¢ylindric
form between said points. The die-cavity at a*
is made with a shoulder, or aun abutment, or
upsetting end, which may close upon the whole
of the face end of the arm, as shown, or be per-
forated, if desired, with a small hole, in which
the metal may be squeezed, in order to form a
teat or end to facilitate centering the axle in
“a turning-lathe. This is done in order to de-
termine the length of the arm, and also pre-
vent the bulk of metal from passing along be-
yond this point, and thus_.the filling of the
whole die-cavity with the metal is insured.
The junction of the cylindrical portion with
the taper portion is made by a flat-sided shoul-
der, d°. On the opposite side of this tlat shoul-
der the cavity is made with a curved shoulder,
which runs into a diamond or V-shaped ter-
mination, «f, of the cavity, as shown.

It will be apparent that the break-down pro-
duced from the die-blocks A and B will, when
placed edgewise between the blocks C and D,
present those portions of metal which have
been thrown out at different parts of 1ts length
to those parts of the finishing-die cavity which
are designed to receive them, and, therefore,

when the upper die-block D is strueck, in ordi-
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nary manner of forging, those portions of | less diameter.

metal which are to form the respective parts
of the axle-arm will be made to fill the differ-
ent parts of the cavity in the most perfect man-
ner, while the surplus metal will take the form
of a thin fin between the flat portions of the
blocks outside of the margin of the cavity.

We find the diamond form for that portion
of the die-cavity block of the collar-cavity to
be very important, as it brings the fins on the
corners of the square, at which points they
can be trimmed off without showing that any
fins were ever there. Further, in parting the
dies to make a square, the diamond shape not
only makes the “draw,” which all dies require,
to prevent the iron from sticking, but it also
makes the article true.

With our break-down die, the metal is dis-
tributed in proper form to fill the finishing-
die and ensure the proper forging of the axle-
arm with the collar upon it at one heat.

We are aware that there are many different
processes for forging axles with collars, but
with all it is necessary to use muagch larger iron
than with our process.

With our dies, after the piece of iron is
broken down suitable for the finishing-die, the
exact length of arm is secured by the first
blow, according to the impressions in the dies,
and after that the distributed metal is forced
Into the different parts of the eavity by each
successive blow until the dies are filled and
the axle-arm with the collar upon it properly
formed.

We are not aware that axles with a square
form back of the collar and with collars upon
them have ever been forged by drop-dies alone,

and from a bar of metal, which is held station- [

ary until the collar portion of the cavity is
filled and the square impression back of the
collar has heen made upon the bar.

A few of the advantages are, first, we form

~ a given-sized collar with metal of very much ;

Ordinarily one-inch axles aré
drawn from one and seven-eighths round iron.
By our process the same axle can be forged
froin one and three-eighths round iron. Sec-
ond, very much less expense is incurred in
drawing out the bed portion of the axle from
the back of the collar. Third, the circular
part of the axle is formed with greater accu-
racy in size and length than can be done in
rolling the blank, we being enabled to form
the square and collar of exactly the length re-
quired at one heat. Fourth, one man alone
can forge six hundred pieces in ten hours,
while with the rolling process it is necessary.
when drawing out, to have two men besides
the heater to perform the work. |

What we claim as new, and desire to secure
by Letters Patent, is—

1. The break-down die, constructed as de-
scribed and shown, with the longitudinally-
bulging and transverse elliptical cavity for
forming the arm, and the cavity for forming
the collar, as described and shown.

2. The finishing - die, in which the arm or
spindle of the axle and the collar thereof are
formed simultaneously, constructed with a cen-
tering-cavity, a collar-cavity, and a spindle or
arm cavity, and with an abutting or upsetting
end at ¢, which latter determines the length
of the arm and insures the filling of the die-
cavities with the metal, substantially as de-
scribed and shown. |

o. The upsetting or break-down die, con-
structed as described, in combination with the
die which centers, determines the length, and
finishes the square, the collar, and the arm of
the axle, substantially as desecribed.

EMEROUS D. CLAPP.
FREDERICK VAN PATTEN.

Witnesses:
JOHN H. BAcoN,
LUucus GREEN.
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