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Be it knOWn that I, GUIDO ALTHAUSSE, a, 

Subject of the German Emperor, residing at 
DuSSeldorf- Oberbilkin, Germany, have im 
Wented certain neW and useful Improvements 
in ApparatuS for Manufacturing Car-Wheels, 
(for Which I have obtained the following pat 
entS: in Germany, No. 79,955, dated January 
17, 1898; in Austria, No. 2,270, dated June 
26, 1895; in Hungary, No. 2,628, dated April 
12, 1895, and in Belgium, No. 104,808, dated 
May 24, 1895,) of Which the following is a, 
Specification. ~ 

This inWention relates to an improwed ap 
paratuS for manufacturing forged car-wheels 
Out of One piece and by a minimum of manip 
ulationS. ~ ^ ~ 

My imprOwed apparatuS consistS Of an an 
wil, a loWer die Supported thereon and corre 
Sponding in COntOur to the Surface of the 
Wheel to be formed, a smaller intermediate 
die hawing a central Socket, and am upper die 
hawing forging-WayS that permit a distention 
of the metal during the forging operation. 
In the accompanying drawings, Figure 1 is 

an end wieW of the Work-pieee; Fig. 2, a 
crOSS-Section of the car-wheel as forged by 
the dies. 
the upper die; H'ig. 4, a vertical longitudinal 
Section there0f; H'ig. 5, a bottom wieW there 
of; P'ig. 6, a wertical central Section of the 
tWo loWer dies; H'ig. 7, a wertical longitudi 
nal Section of the dieS A B C, showing the 
Work-piece in place. 
The Work-piece dt, H'ig. 1, formed in a mold 

Or other WiSe, is made disk-shaped and is pro 
wided With a central boSS on each face. This 
WOrk-piece iS Operated upon by a Steam-ham 
mer Or forging-preSS and by a set of dies. 
Of these the upper and loWel' die remain per 
manently in place during the Whole opera 
tion, while an intermediate die, which is 
placed upon the lOWer die at the beginning of 

· the proceSS, iS Subsequently remowed. By 
the aid of these dies the hub as well as the 
Web are Completely forged in Such a manner 
that a, bead is formed at the circumference 
of the flat web, F'ig. 2, out of which the rim 
iS Subsequently Shaped. While forging the 
WOrk-piece on the intermediate die the bore 

['ig. 8 is a wertical CrOSS-Section of . 

of the hub is SO far punched out that after the 
removal of the intermediate die and during 
the treatment of the Work-piece on the lower 
m0St die the b0re is entirely completed by a 
Separate punch. The result of the forging 
Operation Will thuS be a Work-piece of the 
form illustrated in H'ig. 2. 
The upper die A, which remains in place. 

during the entire prOceSS, is prOwided with, 
Say, three forging WayS Or grOOwes in order' 
tO permit the Tradial and tangential distention 
of the metal. BetWeen the forging-ways suf 
ficient Space is left t0 alloW the metal while 
stretching to eScape laterally. It is, hoWewer, 
thought practicable to prOwide the upper die 
With One, tWO, three, Or mOre forging Ways or 
gI'OOwes. At any rate the upper die should 
be S0 formed that the metal can expand ra 
dially Or tangentially during the stretching 
Operation. To comply With this condition, 
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the upper die Should not preSent a circular . 
Surface to the Work-piece, and it is therefore 
reduced by cutting Off a pair of Segments 
from opposite sides, Fig. 5. The center of 
the upper die is shaped to Comform to the 
form of the Wheel at this point, while a cen 
tral cawity and punch On the die, Working in 
COnjunction. With a, Similar caWity and punch 
On the intermediate die B, forms a, rudimen 
tary hub. . 

* The intermediate die B is set upon the lower' 
die C, Fig. 6, and can be lifted off the same.' 
After being put in place the die B forms in 
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effect a single piece with die C and can be . 
I'eWolwed with the Same. 
of the die B is comwex and provided with .a, 
central Socket and punch to form the hub 
and the preliminary Central boring. The 
Surface of the die B COIrresponds to the Sur'- 
face · of the Wheel to be formed, while the 
body of the die B is SO much Smaller in di 
ameter than, the body of the die A that the 
bead 0t' at the periphery Of the Work-piece 
projects beyond the edge of the die B, B'ig. 7. 
The lower female die C haS the Shape of the 
wheel to be forged, inóluding hub and a pe 
ripheral groOwe for the Outer bead. At the 
center it is perforated in line With the bore of 
the hub, So that the metal Which is punched 
out may fall through the die and can thus be 
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remowed. The loWer die is rewolubly sup 
ported upon the base lL by Imeans of a cen 
tral hub or enlargement. 
The I'Otation. Of the dies lB and C is effected 

by a pair of diametrically-placed hand-bars 
(not shoWm) Secured to the dies. 
The wheel is forged in the following man 

me1' : A block of iron Or Steel, properly heated 
and in the form of a disk (hawing, if desired, 
a, central perforation) Or a, Casting ha.wing 
central b0SSes, is placed upon the interme 
diate die and is partly revolved, together' 
with dies B C, before each blow from die A. 
Thus the rudimentary hub is first formed and 
partially bored (in c:use the Work-piece Bhas n0 
central perforation) and then the Web is dis 
tended O1' draWn in a radial or tangential di 
rection until the Work-piece has aSSumed a 
curwed form similar to that shoWn in Fig. 7. 
The die IB is noW ]'em0wed and the Work-piece 
placed upon die C, together with which it is 
again rewolwod and subje(7ted to the action of 
the forging-die A. 
ImaSmuch as the principal distention of the 

Work-piece has taken place on the die B the 
die C is used only for finishing purposes to 
perfect the Work-piece and give it the shape 
ShOWn in H'ig. 2. 

IDuring the manipulation of the Work-piece 
On die C' the hub and its perforation are com 
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pleted by means of a punch and the Sewered 
metal is discharged through the central Open 
ing of the die. 

IBy my in wention I produce a wheel Which 
is of perfect manufactu1'e and complieS With 
all requirementS desired in a high-claSS car 
wheel. 

IBy forging the entire wheel in the mannel' 
indicated it Will acquire a durability Superior 
to that of a, I'Olled Wheel. Moreower, the 
manufacture of the wheel is simplified and 
may be accomplished by inexpensive machim 
ery, SO that my in wention produces mOt Only 
a Superio]' wheel, but also One which is com 
mercially preferable. 

WWhat I Claim is 
In a machime for forging car-wheels, an am 

wil, a lower die Supported thereon and coI'1'e- 
Sponding in COntOu1' to the Surface of the 
Wheel to be formed, a Smalle]' intermediate 
die hawing a Central Socket, and an upper die 
hawing forging-ways that permit a distention 
Of the metal, Substantially as Specified. 

In testimOny whereof I have signed this 
Specification in the presence of two Subsc1'ib 
ing WitmeSSeS. 

(GUIIDO) ALTIIAUSSR). 
WitneSSeS: 

WILHELM ESSENWEIN, 
IIANZ i'RIPEDIRICII. 
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