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UNITED STATES

JOIIN M. I{ANSEN, OF PITTSBURG, PENNSYLV

”PATENT OFFICE.

ANIA, ASSIGNOR TO FORGED STEEL WHEEL

COMPANY, OF PITTSBURG, PENNSYLVANIA, A CORPORATION OF PENNSYLVANIA/

APPARATUS FOR FORGING CAR-WHEELS.

No. 866,026,

Specification of Letters Pa.teni_:; l

Patented Sept. 17, 1807.

Application fled Mey 19,1008, Serial No, 817,730,

To all whom it may concern: ‘ <
Be it known that I, Joun M. HANSEN, & resident of
Pittsburg, in the county of Alleghenyand State of

" . Pennsylvania, bave invented a new and useful Im-

provement in Apparaths for Forging Car-Wheels; and
I do hereby declare the following to be a full; clear,
and exact description thereof. '
My invention relates to apparatus for the manufac-
ture of forged steel car and similar wheels. Its object
is to provide apparatus for the thinning of the web
portiori, the development of the hub portion and the

formation of the tread or rim portion by which wheels -

can be Tormed either from s circular blank or from a
square or other polygonal blank without loss of metal
and at minimum cost. - SR

The apparatus is especially adapted for the practice
of the method covered in an application filed by me
of even date herewith, Serial No. 317,738 such being

one of the specific methods set forth in another appli- -

cation filed by me of even date herewith, Serial No.
317,733. -

The apparatus includes the employment of a bowl-
shaped or female die having a central opening and an
annular follower dic arranged within said central open-
ing, a convex or male die adapted to press the blank
into tho bowl-shaped die, and a piercing mandrel cen-
fral of said male die adapted to pierce the blank and
force it' downwardly into the central opening of .the
fomale die, so that when the blank is so confined
through the annular follower dic the rudimentary hub

. formed by the piercing of the blank may be upset to
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form the hub of the wheel. - Wherce the apparatus oper-

ates on & square or other polygonal blank I form the-

upper walls of the two main dies substantially vertieal
and provide an annular'rim upsetting die around the

upper male die so that after the blank bas been car- |

ried down into the lower dic and its outer edges turned
upwardly this annular rim forming die will pass he-
tween the two mnain dies and compress the irregular
édge portion of the blank, causing the metal of the
angular or projecting portions thereof to fow “laterdlly
and fill up the depressed portions-and thereby bring
the blank to true circular form with an even top edge.

In the accompanying drawing Figure 1 isa vertical |

sectional view partly in full lines showing the dies;
Fig. 2 i¢ a similar view to Fig. 1 showing the upper or
male die and piercing punch forced forwardaso as to

_ forge the blank, turn it into ‘bowl-shape and pierce it;

60

Fig. 3 shows the rim forming die depressed and oper-
ating upon the upper angular edge portion of the bowl-
shaped blank; Fig. 4 shows the lower annular die
raised to upset the hub portion; Fig. G isa perspective
view illustrated in full lines of completed blank, and

in dotted lines the condition of the upper edge prior to
the action of the annular tread forming die.

The apparatus comprises the lower main -or female
die 1 and theupper main or male die 2. The lower die
is preferably bowl-shaped as shuwn, the uppér wall
thereof being vertical as at 3, below which is the curved
portion 4 leading down to 2 cential opening 5. In the
drawing as shown the die lis stationary and passing
wpwardly through the same is the annular follower die
6 operated in any suitable way, such as by the hy-
draulic ram 7, this die 6 serving to upset the hub por-
tion of the blank after it is pierced and having a central
opening 8 for the reception of the piercing die 9.

The uppet die 2 is provided with the snjular pre-
jection 10 corresponding to the interior of the bowl-
shaped blank as forged and, having within the same the
hub recess 11 which, as illustrated, operstes in con-
nection with the curved hub forming recess or base 4
of the bowlshaped die 1. The piercing die 9 is
adapted to operate centrally of the upper male die and
can be mounted in sny suitable way 80 as to engage -
with the central-portion of the blank, pierce the same
snd in so doing force the metal of the central or hub
forming portion of -the -blank entirely to one side

‘therecf. ' I have illustrated this die as secured to the

upper or male die 2 fitting within the recess 12 thereof
and held by a suitable key 13, This mandrel § is pro-

" vided with a piercing punch 14 at its lower end back

of which the mandrel is curved or cone-shaped as at
15 to spread the metal aiter the piercing operation.

‘Tt will be noticed that after the piercing of the blank

this mandrel 9 enters within the central recoss 8 of the
follower, die 6. ,

When operating upon-a square or Gther polygonal
blank iff order to provide for the pressing of the upper.
edge thereof, to form an even top edge, a8 above de-
seribed, I provide the annular rim forming die 16
which i85 shown as cherated by suitable rams 17 and
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which fits closély around the male die 2, and the ring '

18 of which, when forced down as shown in Figa. 3 and
‘4, enters within the space between the dies 1 and 2 fit-
-ting ¢losely to the vertical wall 3 of the bowl-shaped

die 1 and traveling along the vertical outer face 19 of
the male die 2 and acting in its compressing stroke
upon the upper edge of the blank when confined be-
tween said vertical faces 3 and 19." The ring 18 of the
snnular die 16 has s flat lower face as shown. Such
annular rim forming die. may of course be employed
with sny form of dies to operate upon any ap-turned
jrregular edge portion in order to cause the lateral or
peripheral flow of the metal and even up the top edge
thereof. i -

The operation of forging the blank with the above -
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described set of dies is ag follows:  The beated. hjank 20

is either a circular blank or an’ ordidary square slab
such as would he cut from a rolled slab -of steel, .is.

" brouglhit to aforging heat and placéd upon the lower die

Lo

15

1, as’illustrated in Fig. 1.  The upper, die 2 then:de--
scends, forcing the blank downwardly into the bowl--

ghaped.cavity of the die 1 and forging it into-substan- -
tially- bowl-shtipe, as shown wt 21. ‘The punck 9 ifi.,
" the construction Mustrated*descends with #his ypper

die 2 and engages centrally with the blank; plercing the
same by means of thé piercing’ point 14 ‘snd- theh-
througlt its tapering lgwer' end 15 forces the central or.
hub-forming pertion.of the blnk downwardly and

. .sp‘reagfb'itg within the eentzal opening 5 of the lower die,
88 shown at 22.Fig. 2. The steps to.complete the blank

- with. the ‘apparatus above described are to:upset the.

‘fudinentary-hub 22 and to compress the irregular edge ’

_ bartipn 23 and these etéps can take place sjmulta-

" neously or successively in any oxder desired.

20

26.
_blank has been employed this comﬂeteﬁl 2 operstion
of the apparatus. | If, however, n squafe or sther polyg- |
onal blank is employed it is Recessiry to < ven'up ‘the -

30

35

40

15

50

1. “To form
the hub the annilar follower die'6 is forcedynwardly
as shown-in Fig. 4, upsetting the rudimentary hub 22

and fpréing it upwardly into. the hub forming space 11.
~of the ybper die¢'2, the hub thus-being formed within

eaid hub f9rming space 11 and the curved neck portion
4 at the base of the bowlshaped die’l: . f a circular

top edge of the blank-afid for that purpose the anrular
rim forming die 16 is forced downwardly sc that it #ing
18 enters betwéen the vertical upper pori'on 8 of the
lower die 1 and thesvéntical wall 19 df the upper die 2,

and compresses af upsets thio upper edge o’ the blank, | 3
. > ar 1.annular space'betyeen the male gnd female dies.
..* . In apparatus for forming whegl blanks, the combina-

88 shown in Figs. 3 and 4." AW shown in Figs. 2 and 6
thé.corner portions 24 of the polygonal blank have by the
previous die forging operation been turne:
leaving the, depressions 25, eaid projecticns and de-

" pressions being shown in dotted lines in #uid figures,

and in full linesin Fig. 3. Under the conipression of
this. tread or. rim forming die the metal f the projec-
tions 24 is' caused to flow laterally or peripherally and
filling the depressions 25 and so completc the blank.

. This operation of course can be applied to any polygonal
‘bowl-shaped or concavo-convex blank. In this way

the blank is brought within the dies to proper shape for
cempletitig the forging of the wheel, a8 fully described
in said spplications Serial Nos. 817,783 and 317 7738, 1
am enabled by means of these dies to forge the blank to
shape without loss of nietal, utilizing the central por-
tion of the blank for forming the hub, while thinning
the web portion 26 thereof and forcing the metal thereof

"into the.hub portion of the blank and, where a polyg-

 onal blank is employed, utilizing the.metal of the cor-

. 85

ner portions therecl to fill out the depressions of the

blank and ‘thus enabling me to form. a bowl-shaped .

blank from a square or like polygonal blank, and from
a square blank ‘of smaller width than is necessary in

using a circular blank. I am also enabled by 8o com- |

L)

upwardly, -

" 866,026

presa'ihg the edge portioﬁ of the polygonal blank to-

wosk the same and increase its density and toughness 6 0

throughout the entire tread forming portion; impraving
such portion for the subsequent formation of a dense,

,"tough_, tread portion of the finished wheel.

‘What I claim is: . -

1. e apparatus for forging wheel blanks, the combina
tlon of ‘s pair of dies each having a central hub. forming .
clivity, -a- plercing mandrel adapted: to plerce the blank
and. foree it Into one of sald cavitles, and a reglpr‘ocatlng
annular follower dle central of the mald die and adapted
to engage with the rudlneatary hub forméd-by the plérc-
Ing mandrel and upset the metal within the hub forming
cavitles of the dies and around the plerclug mandrel.

2. In apparn:tug Jor forging wheel blanks, the combina-
tion of a femajle die and a male die haviog an annular pgo-
jectloi and sdapted io, compréss the blank withfd the
female.die and bring 1t to concavo-convex. forrh, said dles’
each having.a hub forming cavity, a piéreing mandrel
ceutral of sald dies and adapted to plerce the blank and

- spread it within one-of~said cavities, and an annular fol-
.lower d'e adapted t6 engage with the rudimentiry hub so

formed and upsét ft within the die cavitles of sald bowl-
shaped and male dles. * - . .

"3 In apparatus for forming wheel blanks, the combina-
tion of an [ntegrdl {emale die having a cavity provided
with a substantlally ‘concavo-convex hottom and substan-
tinlly vertical walls beyond the same, a male dle adapted
to entér the same and compress the blank, and an annular
rim’ forming dle fitting around the male die and adapted
to enter between it and the outer wall of the female die
and. compress thé apturned edge of thé blank.

" 4. In apparatus for forming wheel blanks, the combina-
tion of an'lntegral- female dle baving a cavity with sub-
stantialix vertical wall portions, a male die having a sub-
stantlally vertical outer face of smaller diameter than the
fgmale di¢ and arranged to- enter, the cavity thereof, and
4 anndlar rim forming die surrounding ‘the male die and
lndependently movable theréof and.arranged. to enter the
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tlor of '3 felnal® die having a cavity .with substantially <160

vértical wall portions ahd a central -opening at the base
tyereol, & male die having 2 subatantialiy .vertical outer
face of smaller dameter than, the female die and arrangad
to eunter the cavity thereot,” a centeal plercing mandrel

.arranged to plerce the. blank and spread Tt.within the

lower cavity of the female die, and an sanular fim form-
Ing die surroundiug.the male die and indapendently movy-
able thereof and arranged to entef'_t.lrs,mmr space De-
tween the male and female Qles. .~~~

6. In apparatus far tormlqg wbesl blanks, the combina-
tin of 'a female dle having a cavity with subatautially
vertical wall portions and a centrml opening at the bage
thereof, a male dle having a substgatiglly vertical outer
face of smaller diameter than the female die and arranged
to enter the cavity thereof, a central plerclug mandre! ar-
ranged to plerce the blank and spread {t within the lower
cavity of the female die, an apnular rim formin, die ‘mr
rounding the male d.e and Independently movabie th- reo?
and arranged to enter the annular space betwoeen th mabe
and female dies, and an annular follower (o operating
certrally of sald dies and arranged to upset lh¢ metal
around the piercing mandrel. i .

In testimony whereof, I the sald JorN M. HANSEN have
hereunto get my “:and.
) JOHN M. HANSEN.
- Witnesses : N

F, W. WINTER,
RoBERT C. ToTTEN.
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