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7 alll whom it may concern: -

:P‘it.tsburgll‘l,
- State of ,
“and useful Improvement in

UNITED STATES PATENT OFFICE.

JOHN M. HANSEN, OF PITTSBURGH, PENNSYLVANIA.

1,061,284.

M. HansEN, 8
citizen of the United States, and resident of
in the county of Allegheny and
ennsylvania, have invented a new
Manufacture of

Be it known that I, JorxN

-Car-Whedls; and I do hereby declare the
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* and claimed.
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. ing stroke and in full lines the completion
“of said forging stroke.

35

““the preliminary movement of said dies

40

45

the first forging operation.

forging

“forging operation.
_ by practical experience,

followingto be a full, clear, and exact de-
scriptiom thereof.

My invention relates to the. manufacture

of forged steel car and similar wheels, and’

may be considered generally an improve-
ment upon the manutacture of such wheels
as set forth in

It embodies certain improvements in the
forging operations ténding to reduce the
cost. of manufacture and by one forging
operation to distribute -the metal in such
way that it will flow moré easily to assure
the production.of a perfect wheel in a sec-
ond and finishing forging operation. -
" The special points of the invention will
be hereinafter more particularly described

In the accompanying drawings Figure 1

“is & vertical section -of the first operation

dies showing in dotted lines the position of
the blank and the dies before the first forg-

Fig. 2 illustrates
the method of withdrawal of the blank after
Ifig. 3 lus-
trates the position of the blank ds trans-

ferred to the second forging dies and before

it is operated upon therein. Fig. 4 shows
and
the operation of the same upon the blank.
Fig. 5 shows the complete forging stroke in
the second operation.
view of the plant illustrating the preferred
arrangement- and location of the forging

resses. :

In the manufacture of forged steel car

‘wheels it is important to provide for the
-rapid forging of the heated blank and to

form the same at a single heat. It also 18
itaportant to reduce the number of forging
steps, and to so distribute the metal by one
i operation’ as to assure the forma-
tion of a perfect finished wheel by a gecond
.. In so deoing, as shown
t the metal of the
thick circular slab from which the wheel is
formed must be caused to flow in such way

U. S. Letters Patent Nos.'
866,020 to 866,026, granted to me Sept. 17,
1907 ¢ ' < :

And Fig. 6 is a plan

MANUFACTU"BE OoF _CAR—WHEELS.

Specification of Letters Patent. ' Patented May 13,1913,
. " . Application filed October 7, 1911. Serial No. 653,435. o

" that the hub will be developed and the metal
from which the rim is formed shall be so
placed that it will properly fill out all the
parts of the dies in the finishing forging
step. To this end,
forging method as set forth in the patents
above referred to, and particularly in Pat-
ent No. 866,020, the surplus metal in the mid

develop the hub and the blank is brought to
cubstantial bowl shape, the outer portion
thereof being so distributed that in the sec-
ond operation it will completely form the
rim and flange. 1 have found that it is also
desirable to practically complete the forma-
tion of the web in the first operation so that
in the second operation the web may be set

wheel without further forging or reducing
of the web portion while bringing the rim
portion of the blank into the most desirable
position for the final forging strefe and
maintaining the hab portion of the blank
in proper position for the final plercing
thereof and the nccessary compression to
complete the hub. In the rapid work re-
quired for the making of the wheel by two
forging operations it is also important to
provide means for quickly delivering the
Dlank‘rom the first forging dies so that it
can be transferred to the second forging
dies. - Tt is also bmportant to so forge the

upen itself or the formation of -thin fins
which might be forced down into the body
of the Dlank in the second forging thereof,

these udvantages ave all obtained.”

The general arrangement of the plant is
illustrated in Fig. 6 in which A is the pri-
mary forging press, B the final forging
press, C the shearing press by “which the
square or other angular slab 1s sheared to
circular forn and delivered to the primary
forging press, and D' the transfer crane be-
tween the two forging presses. Iemploy a
shearing press such as described in applica-
tion for patent filed by me Nov. 15, 1909,
Seriily No. 528,205, and which does not re-
quire detailed description, -the slab being
delivered upon the table ¢ and fed by a
pusher ¢’ operated by a suitable eylinder to
the shearing press C and a circular blank is
sheared there%y
circular blank being fed at a lower level

over the table ¢* to the dies of the primary

portion of the blani is forced inwardly to~

to the proper dish required for the finishetl -

from the angular slab, the
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metal that all liabiiity of the metal folding -
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shall be avoided. By the present inveution .-
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forging press by means of a pusher ¢* oper-
ated by a suitable cylinder. The forging
" presses niay be of any suitable construction.
It is necessary that they shall have great
g Dower, the presses in.actoal use developing
a_power of ten thousand tons or more. By
means of suitable eylinders power is applied
to the dies hereafter déscribed :to produce
the necessary operations of the ‘dies and of
the center or piercing mandrels or plungers.

. The transfer crane D.is located between -the -

two presses and adapted to quickly grasp
the Llank as delivered from the first press
and transfer it to the)second press, and also
15 to carry away the .finished wheel from the
. second press. It is suspended from an over-
- head track d and isiprovided with the grip-
- wping arms d’ for gripping tlic blanks and

wheels. Tt is shown in full lines in position’

- g0 to take the blank from the primary press,
and-in dotted lines as delivering it to the

- - finishing press..” .| C e
- The dies of the:primary . press are illus-
trated in Figs. | and'2. The hed « supports
25 theanvil-dies which as illustrated are formed
of a bottom die ! and a ring die 2 and the

+hub die & through which the venter plunger

‘4 opérates. The reciprocatinig die head .5
: carriés a main upper die 6, the edge form-
- 39, ing die 7, and the upper hub die 8, while
the center plunger 9 carries the center punch

10. ‘At the upper end of the ring die 2 is-

the annular seat -11 in which the circular
_slab 12 from whicl the wheel is formed is
35 centered and’ supported being delivered
- thereto from the shearing press C, this slab
being shown in dotted lines. For the manu-
factyre of the standard 33-inch wheel the
“slab is usually about two and one-half inchei
40 thick, while the hub of the finished wheel
is about séven - inches thick, and the web
portion is about an inch (o an inch and a
quatter in thickness.” The metal displaced

in forming the hub is therefore forced in-

45 -wardly to develop the hub. IFor that pur-
- pose the die I has the inclined web forming
face: 13- and ut the inner end thereof the
downwardly tapered hub foruing face 14
leading to the;bub die 3. vhile the upper die

50 G has the incliged web forming face 15 and
the upwardly curved hub forming face 16
Jdeading up to the upper hub die 8. It will
be noticed that the upper face 17 of the

lIower hub die 8 is curved or incélined and -

55 that the center plunger 4 in its normal po-
sition formis the bottom of the huby eavity,
nd is tapering so that it leaves'a space be-
rwéen sald hub die and the phinger into
which the nietal can flow.  Under the press-
60 ing stroke of the reciprocaling die the metal
is gripped between the faces 13 and 15 and
flows inwardly into the hub cavity 18, suffi-
cient metal being thus forced inwardly to
develop the hub, while the metal is pre-

66 vented from forming in auy (hin fins, as

1,061,284

space is left by the inclined faces for the
flow of the metal in corsiderable body, so
preventing the formation of any thin body’
of metal. Beyond the web forming face 13
of the bottom die is the annular recess 20
which with the inner face of the ring die 2
forms the cavity for the outer portion .of: the
blank as forged in said"dies.” “This.aninular
recess 20 is/carried- below the highest point "
of the welj forming face 13 to provide in’ 76
the primary forging on the blank of a rudi-
mentury lower rim portion 21 on the blank,
it being found desirable in this first fotging
operation to force part of the metal below
the web to aid in the development of the rim
in the finished wheel. . The ring die 2 has the
inner face 22 which isf¥yeferably thade at
a slight outward flaye « tick extcndﬁ up to the
seat 11 formed at thcg{:' of said ring die.
It will he noted that ‘the main upper die
carries the supplenjental edging die 7 above .
the edge of the bowl-shaped blank. - ‘This
die is intended tu contact with the upper -
edge of the blank after:it is brought to bowl-
shape and at the end of the stroke to force
the outer portion; of the bowl-shaped blank
downwardly so as te force the metal into- i
the annular recess 20. It will be noted that - »
this die does not fit against the ring die. |-

l
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|
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It Teaves a relatively wide space 23 between gg
them through which anyssutplus metal may ,
tbe rased, as at 24 TIpk prevents the for--
imation of a thin fin gt this poiut which
' and be folded down in-

might chill quickly :
the second forging operation. ‘100
During the primary forging operations/ i
the plunger 10 is forced down into the blank
as illustrated in Fig. 1, but it does not en- -
tively pierce the blank, only causing the -
metal to rise within the hub cavity 18 and.to 3¢5
be filled out against the faces 14 and. 17 of .. -
the hottoni die 1 and huby die 3. "A central: ™
film of metal 25 s thigs left (:cnfl'.'Yly be-7
tween the plingers 4 and 10 which' is re=”
moved in the final forging operation..: After 11g-
this primary forging operation the lower = -
center phinger 4 is forced upwardly ias
shown in Fig. 2 and operates on !the| par-
tially pierced hub portion to raise the blank
from the matrix in )os_i}ion to asped 115
by the grippers d’ of the crane D an trans-
ferred to the finishing djes. Thus the‘cen-:
ter plunger + not only partially pierces the
blank but holds the blapk centrally as it
raises the blank from the dies by fitting 120
within the seat.in the hub portion formed by -
stich - partial - piercing opération; and ‘the
blank is raised from the matrix practically
simultanecusly with the withdrawal of the
upper die.  The finishing dies as illustrated 125
in Ifigs. 3 to 5 have the bed & supporting the= -
Lottom finishing die 30 and the bottom hub
die 31 through which the piercing mandrel
#2 passes, this mandrel 32 being removable
and resting loosely upon the plunger 33. 130
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The web face 34 of the die'30 is at the
proper incline or dish for the finished web
of the wheel while its hub face 35 corre-
sponds to the hub face 14 of the primary
dies and tlie inclined upper face 36 of the
hub-die 31 is also formed on the same in-
cline or curve as the upper face of the hub
die 3.. Beyond the web face 34 is the annu-
lar rim forming recess 37 which corresponds
to tlie lower rim face of the finished-awheel.

‘The upper reciprocating die head 38 carries

the die holder 39 in which is secured the an-
nular die bleck 40.- The center plunger 41
operates upon the center -web formimg die
42 and hub forming die-43 through the in-
termediate die block 44 which in 1ts normal

- position is .supported by the die head 38

through the inclined faces 45, 46. The ap-
paratus is shown for the formation of a car
wheel and the die block 40 has the rim form-
ing face 47 and the flange forming face 48

- which coGperaté with the rim forming re-

25

30

356

40

cess 37 of the bottom die to form the finished
flanged rim. It will be noted that the die

‘block 40 has above its rim forming face a

small annular recess 49. .The purpose of
this will be referred to’ later. The web
bending face 50 of the réciprocating web
die 42 is set to the proper dish of the fin-
ished wheel and its rim face 51 is at the
proper curve for forming the inner and up-

per face of the rim while its-inner curved

face 52 is of the.proper curve for’ the inner
upper face of the hub. . The hub, die 43 has
the central bore 53 .and its lower. edge 54
acts as a'shear in connection with the pierc-.
ing mandyrel 32 in theé finishing of the wheel.”
The centfal bore 53 leads into a central
opening 56 in the die ca¥riéi44 which is of
greater /diameter than “sdid bore 53 and
which gommunicates with side openings 57,
which side openings communicite *with the
transverse passage 58 in the die“head-38,

- said pa¥ts being arranged for the removal of

45

50

b5
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. the web. forming ch
 with the blankand fk
‘the metal’in the mid *portion of the blank
inwardly:to rudimentally develop the- hub

the piercing mandrel:ag hereafter described. .
In thte practice of the invention with the
apparatus as pbove described the angular
slab is raised to a high forging heat in a
suitable. furnace and 1s quickly transférred
to the-shiearing press C -ind . sheared into
circular“form- and the resultant slab 12 is
fed o the primary press A.. .The upper dies
thefi’descend aiid first adt to bend tFl)le blan
intd ‘howl-shaper®ithin the matrix forméd
by the.bottom die % und ring die 2. Then
' ing chéeks 15 and 13 engage
ce a larire portion of

andibring the web 60.of the blaftk to fin-

‘ished thickness; the metal flowiri® into the

hub, cavity 18. ‘During or after this opera-
tion the plunger 10 is forced downwardly
and spreads this rudimentary hub develop-

e

~over the top edge 17 of the hub die 3 and be-
tween it and the plunger 4 forming an an-
nular projection 62 on the blank, and caus-
ing the metal to rise around said plunger
10 to develop the hub portion 63 on the
upper face of the blank. During this forg-
ing operation the éuter bowl portion of the
.blank is confined by the ring die 2 and at
the end of the strake the supplemental edg-.
"ing die 7 contacts  with the upper edge of
-the bowl of the blank and by pressure there-

on insures the flow of the metal down into:

70

75 -

the annular recess 20 between the bottom -

die 1 and the ring die 2, so developing the
‘rudimentary rim portion 21 on the bottom
face of the blank. The plunger 10 in. its
deséent only partially pierces thé die, leav-
ing the central film 25 between it and the
plunger 4 ag above described. The upper
dies are then immediately raised and-the
center plunger 4 ascends as-illustrated in
Fig: 2, lifting the blank from the primary

‘dies in position to be gripped by theétjaws:

d’ of the crane D which quickly carries the
blank from the primary press A and de-
livers it into the finishing press B. As above-
stated the faces 35 and 36 of the bottom die
30 and the hub die 31 of the finishing press
correspond to the like faces 14 and 17 in the
primary press and in this way the blank is
centered 1n the finishing dies as shown par-

80

86

90

95

ticularly in Fig. 3. However, as shown in -
Fig. 3 the web forming portion of the blank -

is raised at a greater incline than the face
34 of the bottom die and”the rim forming
portion 64 of the blank is not of as great di-
amefpr as required in the finished wheel.
The ‘reciprocating dies are then allowed to

106

detcend, when the die 42 enters within the -~

tion 60 thereof is clamped between the web
face 50 of the top die 42 and the web face
34 of the bottom die 30, while the rudi-
mentary rim: portion 21 is forced -down-
wardly.into the recess 37 of the bottom die.
The die heads 44 and 38 descend together,
gnd in this*way the rim forming portion

bowl of the blank and forces the bowl down-:
wardly and outwardly, so that the web por-:

106

110

64 of the blank enters within the die block . :

40 and after the clamping of the web por-
tion 8f thé¢ blank by the dies 30 and 42 as

is forced down under great power and the
rim_of .the wheel is forged to finished shape,
‘the metal being forced downwardly to fill
‘the recess 37 and flow outwardly {)etween
the same and the flange forming face 48
and_against .the tread forming face 47, the
surplus metal rising within the annular re-
cess 49 or-eitering within the overflow re-
{cess Hetween the~dies 30 and 40. As the
Vlank!is thus clamped between the dies the

1is

above described, power is applied to'the die
head 38 and in this' way the die block 40 -

120

125

center plunger 33 1s forced upwardly, fore- -

5 ing the hub portion 61, the metal flowing i

ing the loose or removable piercing mandrel

130



- wardly through the hub it acts in like man--

- 10

.15

20

25

2

32 through the hub. In its first action ti’liS
‘mandrel contacts with the depending ring

"62 of the rudimentary hub and through its

conical upper end forces the metal to flow
outwardly and insures the filling up .of the
lower porfion of the hub. As it rises up-

ner upon, the metal -in the upper part of
the rudimentary- hub, spreading it out to
fill the huli cavity and forcing it up against
the hub’ die 43 carried by the die head 44,
and any surplus metal is sheared off agqut
the shearing edge 54 of said hub di€ and in
the form of a conical cap 67 is carried up-
wardly through the bore 53 and into the cen-
tral opening 56. As illustrated in Fig. 5
this space may hold several such mandrels
32 with the surplus metal 67 and when the
openings 57 and 58 are in line, as at’ the end
of the forging stroke, by means of a bar 68
passed through the opening 57 these can be
pushed out’ at the side of the dies as illus-

trated.

It will be notlced that in the primary
forging operation by means. of the supple-
mental edging die 7 the metal is forced

“-down 1nto the recess 20 to form the rudi-

30

85

40

mentary rim portion 21. By so arranging
the dies I find that all tendency of the
metal to fold at the rim in the finishing
operation caused by the carrying of the
metal forming the rim portion of the wheel
past_ the web ] portion, is overcome. It will
also be noticed that in the blank formed in
the prlm'\rv dies. the metal is allowed to
flow ‘in a;thick lip 24 between the edging
die 7 and; the ring die 2, and that in the
second opexatmn this same metal is alloweéd
to flow-intp the recess 49. If only a thin fin
were. formed at this point such fin would
cooliso rapidly that it might be forced down

-into ithe body of the'w heel and form an im-
, perfechon, but by forming the thick lip 24,

" the heat is'held ‘in the metal at this point,

45

and by pxovndmv the flow of the metal into

{the recess 49 in the second operation, a full
square corner is insured on the wheel blank.

- The surplus metal at this point can be ve-

b0

13

60

moved in the subsequent facing and finish-
ing of the wheel.

Practical experience has proven that in
the practice iof the invention as above de-
seribed all practicai diflicultie§ experienced
in the. manmifacture of these wheels, are
overcome: and that the wheels can be rapidly
and regularly, made, the wheels being nade
('ompletc from the slabs in as short time as
two (2), mmutes, and more than 4
dred (600) wheels being . turnkd® q)ut
day; while the filling out of all the' " )al tq

~ of the wheel is insured and any difficulties

of the metal folding and the bldnk: stlckmv

_ within the press, which were liable to occur

accordmo*{o the hmt of the metal, ﬂ‘re over-
come. ,

lﬂin-."
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What I claim is:

1. The improvement in the art of forming
forged steel car and like wheels, consisting
in die forging an unpex forate heated blank
to thin tlie web portion and initially develop
the rim and hub poxtxe'xs. immediately rais-

Ang the blank from the bottom die and

transfer.ing it to sepamtf finishing dies and

therein forgmg the hub, rim and web por-

tions to finished form and shape of dish.

70’

75

2. The improvement in the art of forming

forged steel car and like, wheels, consisting
in-dic forging an imperforate heated blank
to thin thédweb portion and initially develop
the rim and hub portious, raising the blank
from the bottom dic by means of a center
plunger; immediately transferring the blank
to separate finishing .dies and therein bend-
ing the web 1)01t10n to;: finished shape of
dish, forging the rim hnd ‘piercing the hub.

80

85

3. 'Ihe improvement'in the art of forming
p g

forged steel car and like -wheels, consisting
in die forging an imperforate heated blank
to dcvelop x;m, web and hub portions, par-
tiallv piereing the hub portion from below,
raising the:blank from ‘the bottom die by
means of the center plupger by which -the

hub has bebn {)artlallv pierced, immediately
he blank to separate finishing-

transferving t
dies and therein bending the web portion to
ﬁ.ushed shape of dish, f(u ging the rim, and
piercing ithe hub.

4. The'i improvenient in the art of forming
forged steel car and like 'wheels, consxstmg
in die forging an imperfdrate hedted blank
to partmllv develop the nub and rim por-
tions and bring the web to finished thick-
ness, nmn(-dntol\ transferritig the blank to
finishing dies and therein l)endmﬂ the web
to finished shape of.dish and w hile the web
ix confined between the dies forging the rim
pmtum to finished shape,

80

%5

100

e

105~

The improvement i the-art of forming:

f0| «rod steel car and Tikeer wheels, ('(ms.stmﬂ
in die for ging an. imperforate heated blank
to dev clop the web- porfion and beyond the
same a radimentary rim portion depending
helow the web portion. immédiately trans-
ferring the blank to finishing dies and
thercin férging the rim-portion to finished
shape with its body e\tendmfr on both sides
of the web portion.

. 6. The tmprovement in the art of forming
for, ged steel car and like wheels, consx'ttmv
in die forghig an imperforate hedted bl'mk
and thmelw brmgm«r the web ‘portion to
finished thickness buf -at-a frreat/er incline
than‘the dish of the finished “whéel and de-
veloping a rudimentary rim portion beyond
the web portion and exténding biélow- the
same, immediately tnnsfexrmg the blank

to finishing dies and therein fivst bending - =
- the_sveb pmhon to finished shape of dish
and thus forcing said rudimentary vim’ por-

tion downwar dl\ and outwirdly, and then

110

115

120

185
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forging the outer portion of the blank to
finished shape of rim with its bedy on hoth
stdes of the weh,

7. The improvement. in the art of forming
forged steel car and like wheels, consisting
in die forging an imperforate heated blank,
and thereby ?orming it into bowl shape and
thinning the web portion and by pressure
on the edge portion of the bowl shaped
blank forcing the rvim forming metal down-
wardly past the web portion, immediately
transferring the blank to finishing dies and
therein forming the hub and'web and a
finished rim extending on both sides of the
web portion.

8. The improvement in the
forged steel car or like wheels, consisting
in die forging an imperforate heated blank
to reduce the web portion in thickness and
force the displaced metal inwardly to de-
velop a rudimentary hub and carry the
metal below the body of the hub as finished,
immediately transferving said blank to fin.
ishing dies and therein forcing a tapering
mandrel upwardly through said hub portion
and in so doing forcing the metal at the
hottom of the rudimentary hub outwardly
to fill up the lower portion in the finished
hub.

9. The improvement in the art of forming
forged steel car and like wheels, consisting
in die forging an imperforate heated blank

to reduce the web in thickness and force the
displaced metal inwardly to develop a rudi-
mentary hub, transferring said blank to fin-
ishing dies and therein forcing a removable
tapering mandrel entirely through said hub
and by such piercing action spreading and
forcing the upper part of the rudimentary
hub upwardly to complete the formation of
the hub on the upper side of the blank and
shearing off the surplus metal at the upper
edge of the hub.

10. The improvement in the art of form-
ing forged steel car and like wheels, consist-
ing in die forging an imperforate heated

«f blank into howl shape and thereby thinning
art of forming

the web portion and in connection therewith
edge pressing the upper edge of the bowl
portion over the inner edge thereof, and
thereby forming a thick outer edge portion
projecting above the body of the bowl, im-
mediately transferring said blank to finish-
ing dies and therein finishing the hub, web
and rim and applying pressure over the
outer edge of the bowl over said raised por-
tion to force such raised rim metal down-
wardly.

In testimony whereof, I the said Joun M.
Hansex have hereunto set my hand.
JOHN M. HANSEN.
Witnesses: '

Rorerr C. TorTEN,
Jorx F. WL,
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