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RALSTON, OF NORRISTOWN, PENNSYLVANIA.

DIE FOR FORGING SOLID-METAL CAR-WHEELS.

SPECIFICATION forming part of Letters Patent No, 602,196, dated April 12, 1898,
 Application filed December 22, 1896, Serial No, 616,626, (No model.)

To all whom it may concern:

Be it known that I, SAMUEL H. RALSTON, a

citizen of the Unlted States, residing at Ner-

ristown, county of Montn'omery and State of
Pennsylvania, have invented a new and use-
ful Improvement in Dies for Forging Car-
Wheels; and I do hereby declare that the fol-
lowing 1s a full, clear, and exact description
of the Invention, which will enable those
skilled in the art to make and use the same.
My invention relates to new and improved
dies for forming and finishing car-wheels,
whereby the same are more eeonemwally and
more quickly and easily formed and finished.

It consists, first, in a pair of plain flat dies

L K, Figures 1, 2, 3, and 4, of which the up-

per die s snpphed with one or more flat or

convex forming-plates or hammer-blocks H,
Kig. 2, which displace sufficient metal to form
a rudimentary flange n. For the flat or con-
vex hammer-block II a concave plate or loose
concave die can be used and a similar result
can be produced; butI prefer to use the ham-
mer-block H, as shown in the drawings. Suf-
ficient metal can also be displaced to form the

~ rudimentary flange by the use of the plain

~ flat die L. On the lower die K, Fig. 1, with
its eentermg plug o and its. shoulder b, is’
placed a wall-ring G, Fig. 2, by which the die
The wall-ring-
G is bored to the form which the tread and

iIschanged into a formlnn'-dle

flange of the wheel-blank is to take and rests

upon the shoulder b, fitting closely to the cen-

tering-plug a, but is loose enough to be easily

lifted off and replaced. Into this forming-die
the ingot A is placed, (see Fig. 2,) and the die

L and hemmer block H belnﬂ* lowered the
blank is driven home into the W&H-l ing G, so
that when the onset of the dies is complete
the rudimentary flange is formed, after which
the hammer-block H 18 removed, the die L is
farther lowered, and by pressure the rudi-

mentary flange is driven and turned down-

ward and entwerd into the flange-groove of
the wall- r1ng, thus forming the ‘wheel- blank
A, Fig This wheel- blank A is then re-
moved f1 om the wall-ring G preparatory to
forging a hole in the hub. To facilitate this
r elnoval the wall-ring Gis supphed with trun-
nions ¢ and a ring M M, Fig. 4, is laid upon
the wheel-blank, while the waJll-rlnﬂ' G rests

| then removed by pressure from above.

shoulder &' for the wall-ring U, Fig. 6.

A

punch may also be used to remove the blank.
The hole in the hubis then formed by resting

the wheel-blank A upon the die I and then

by placing a conical punch Z under the die
Liand upon the wheel-blank A. (See Fig. 8.)
Thedie Land the punch Z, being driven home

form a depression in the center of the wheel-
blank, and thereupon the wheel-blank is
tnrned upside down, and the depression just
formed being filled or not, as may be desired,
the operation is repeated, and a hole is formed

| extending through the wheel-blank in the

shape shown in I‘w* 9. The blank is then
ready to be placed between the finishing-dies.
The second and final part of the epera,tmn
18 performed on a set of finishing-dies W V,
Figs. 5 and 6. These dies have raised collars
¢ and d on their working faces, of similar sec-
tion and size, forming the hub-pocket. The
lower die V 1is 80 fermed that besides the col-
lar d its top forms a eenteung—pluﬂ o' and a
In
the hub-pocket of the die V a mandr el X, Fig.
10, is inserted in a hole bored to receive 1t
and from which it can easily be removed.

| The ob;]eet of this mandrel X is to prevent the

hole in the hub of the wheel being closed by
the onset of the dies.
of the dies WV, F ie. 5, the metal around the

‘hub is chsplaeed a,nd forced outward radially
into the rudimentary rim, leaving part of the

plate or web of the wheel between the collars.
The rim and web are then enlarged and ex-
tended by means of loose plautlnn rings or col-
lars O P, Fig. 11, used in pairs between the
dies and blank. Each pair of these rings is
largerin diameter and in section than the pre-
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ceding pair, and a sufficient number must be

driven to enlarge the forging toa size almost
equal to the diameter of the finished wheel.
The forging being removed, upon the shoul-

der of the die V is placed a well-nnﬂ‘ U, (pro-

vided with several depressions extendmw

95

across it from the flan ge-groove to the ont51de |

of the ring to form 1e11ef ports for the escape
of snrplns metal,) and which is so made that

~when in position it alters.the die to a finish-
ing-die.

The upper die W, the lower die V,
the mandrel X, the wall-ring U, and a final
pair of loose collars e f form & m&tmx for the
The forging is then

100




(O

[5

20

30

35

40

50

55

6o

o -- 602,196

placed therein, resting upon one of the loose
collars 7, Fig. 6. The mate of this collar e,
Fig. 6, is then put in position on top of the
forging. The die W is lowered, driving the
collarshome, thusforming the finished wheel.

The wheel may have astraight plate or web,
or it may be dished at pleasure by using col-
lars of suitable shape S and T, Fig. 7.

A finished wheel can be produced with two
heatingsof the metal, using one hammer; but
when two hammers are used only one heating
of the metal is necessary.

My invention enables the formation of a fin-

ished wheel, in a short time and with very few
blows, which are all central with and normal

tc the center line, of a very much improved

quality, inasmuch as the operation causes the
metalto flow outward from the center or hub,
thus conforming to the laws governing the
flow of metals.

The whole operation of reducing, forming,
plating, and finishing the wheel can be per-
formed on one set of dies, by the use on the
dies of several pairs of differently sized and

shaped plating rings or collars, with the punch

7, the mandrel X, and the wall-rings G and U.
I do not claim the conical punch Z and the
mandrel X, both of which have been used be-
fore for similar purposes, but not in the way
set forth. |
- Referringtothe drawings, likeletters desig-
nate like parts. |
Fig. 1 shows a pair of plain dies L K with
the ingot A between them at commencement
of operations. Tig. 2 shows the dies L I, the
forming or wall ring G with its trunnions g,
the partially-forged ingot A, and the hammer-
block II. Iig. 3 shows the dies L K, the ring
(&, and its trunnions g, and the wheel-blank
A after the formation of the rudimentary
flange n and the removal of the hammer-block
II. Tig. 4 shows thedies L. K, the ring G, the
wheel-blank A turned upside down (after the
onset of the dies, as shown in Fig. 3) in po-
sition preparatory to being removed from the
ring G. M is a ring placed upon the wheel-

blank A, by which it is removed by means of

pressure from above. A punch may be used
instead of this ring M. Fig. 5 shows the dies
W V with the mandrel X in the hub-pocket,
the wheel-blank A and the collars ¢ d, which
form the hub-pockets and are the first plating-
rings. Fig.6showsthedies W V,the wall-ring
U, the mandrel X, the finished wheel with a
straight plate or web K, a pair of loose plating
rings or eollars e f, the centering-plug ', and
a shoulder b’ for the wall-ring. Fig. 7 shows
a pair of plates orcollars S and T, by means of
which the plate or web of the wheel may be
dished. The shapeof these collars may be va-
ried, soasto malke the plate or webof the wheel
of any desired shape. Fig.8showsthe punch
7, which is constructed in the shape of a trun-
cated cone,in position prior to the formation of
the hole in the hub. Fig. 9 shows the flanged
blank A,resting upon a die,after the operation
and removal of thepunchZ. Fig.10showsthe

—

{ described.

die_V with the mandrel X in the hub-pocket
and the flanged blank A resting on the die V.

- Itig. 11 shows two pairs of loose collars O and P

I claim as my invention— _

1. In combination the upper die L, having
a plain flat surface, the lower die IX having a
raised center «, with a plain flat surface,
which formsa centering-plug and the shoulder
b formed around the centering-plug, by de-
pressing the outer edge of the die below the
level of the centering-plug, and a wall-ring

| @, whieh rests on the shoulder b and around

the raised center to form the wall of the an-
vil-die, substantially as described.

9. In combination, the upper die L, having
a plain flat surface, the hammer-block, unat-
tached to the upper die and resting upon the
center of the blank, the lower die I having
a raised center «, with a plain flat surface
to form a centering-plug and the shoulder 0,
formed around the centering-plug by depress-
ing the outer edge of the die below the level
of the centering-plug and a wall-ring G, which
rests on the shoulder b and around the raised
center to form the wall of the anvil-die sub-
stantially as desecribed.

3. In combination the plain-surfaced upper
die L, the lower die X having a raised center-
ing-plug a, with a plain flat surface, thereon,
the depressed shoulder b surrounding the cen-
tering-plug and a wall-ring G, and its flange-
oroove therein fitting closely around the cen-
tering-plugandresting upon the shouldersub-
stantially as described.

4. In combination the die W having the
fixed ring ¢, around its center, the die V, hav-

ing the fixed collar d around its center, the

raised portion ¢’ constituting a centering-plug
and the circularshoulder b’ formed by depress-
ing the die near its periphery, substantially
as described.

- 5, In combination the die W, having the
fixed ring ¢, around its center, the die V hav-
ing the fixed collar d, around its center, the
raised portion of &’ with plain flat surface, con-
stituting a centering-plug and the circular
shoulder?d’ formed around the centering-plug,
by depressing the face of the die near its pe-
riphery, the wall-ring U, having a flange-
aroove therein and constructed and arranged
to fitaround the centering-plug, substantially
as described. -

6. In an apparatus forforging and extend-
ing the web of a wheel-blank radially from
the hub toward the tread, the combination of
the die W having the fixed ring ¢ near its
center, and the die V, with the fixed ring d,
near its center and having a raised  center
around the ring d, forming a centering-plug
o' with a plain flat surface, substantially as

7. An apparatus for forging, forming and
finishing a solid-metal car-wheel consisting
in the combination with the die W having

the fixed ring ¢ around its center, the die V

having the fixed collar d around its center,

| the raised portion a' constituting a center-
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ing-plug and the circular shoulder ' formed
around the centering-plug by depressing the
face of the die near its periphery the loose

plating-ringseand fand the wall-ring U, hav-.

ing a ﬂanﬂ'e -groove therein fitted around the
centermmpluo' ¢’ substantially as specified.
8. In apparatus for forging, forming and
finishing a solid-metal car-wheel and causing
the metal of the blank to flow radially out-

ward from the hub to the tread and flange |

the combination with the die W its fixed col-

lar ¢ and the loose plating-ring ¢, of the die V

with 1ts fixed collar d, the loose platmn'-rm o f
and the wall-ring- U havi ing a ﬂanﬂ'e-n'roove
therein substantmlly as descmbed S

9. In apparatus for forging and shaping
the web of a solid-metal ear—wheel the com-

bination of the dies W, V, with the fixed col- |

lars ¢ and d, the Wa,ll-ring U with its flange-
groove therein and the loose plating-rings S,
T substantially as desecribed.

10. An apparatus for forging solid-metal
car-wheels, the combma,tlon of the dies L, K
and their Wall-ring (x, for forging and ﬂang-
ing a wheel-blank, with the dies W, V, and
their wall-ring U, with the fixed and loose

wr

collars for forging, forming and ﬁmshmn‘
solid-metal car-wheel.. |

~11. The combination of the dies L, K, the
plate or punch H, and the wall- 1‘1110* Gr haV-
ing a flange-groove for forming a flange on a

| solid- metal wheel blank by blows Or pressure

at right angles to the sides of the blank, with
the dles W V, their fixed collars cand d the
loose collars ¢ and f, and the wall-ring U hav-
ing a flange-groove thereon, for forﬂ'mg, form-
ing and ﬁmshlnn* the ﬂanﬂ‘ed blank into a fin-
1shed car-wheel.

12. In an apparatus for producing car-
wheels the combination of means for forging

finishing

blank, wu;h means for shaping and

by forgmg, so constructed and arranged as to ~

cause the metal to flow radially outward from

| the hub to the tread and flange under an op-
~erative force. +

SAMUEL II. RALSTON.

Witnesses:
-~ JAMES 5. DAVISON,
F. M. HUTCHINSON.
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‘a flange on a wheel-blank by blows or pres-
sure a,t right angles to the side of the wheel-
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