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UNITED STATES PATENT OFFICE 
2,342,02. 

APPARATUS FOR MARNG PERCED 
FORGED HUBS AND THE KE 

Clarence S. Swanson, Chicago, Ill., assignor to 
Standard Forgings Corporation, 
a corporation of Delaware 

Chicago, Ill., 

Application September 20, 1940, Seria No. 35,524 
(C. 8-9) Claims. 

This invention relates to an apparatus for mak 
ing pierced forged hubs. 

Heretofore, hubs have been produced by forging 
steel to the desired dimensions and form of the 
hub and then drilling through the hub axially 
and removing the metal occupying the bore. The 
object of this invention is to produce a hub hav 
ing the desired dimensions, form and bore by 
forging and piercing operations, without subse 
quent drilling and Without removing all of the 
metal initially occupying the bore. 
Waluable advantages result from this inven 

tion. One advantage is the saving which results 
by using in the hub most of the metal which here 
tofore has been removed in the drilling of the 
hub to provide the bore. This enables the oper 
ator to use a blank of less initial weight for a 
given hub to be produced, and consequently less 
heating and handling is required. 
Another advantage of the invention lies in the 

fact that the finished hub of my invention may 
have a 2 draft, whereas a forged and subse 
quently drilled hub must have at least a 4 draft 
or it cannot be withdrawn from the forging dies. 
To provide a 4 inclination of the outer surface 
of the hub necessitates using surplus metal in 
the thicker portions, which is saved to a substan 
tial degree by my invention. 
The following is an example of the weight sav 

ing resulting from use of my piercing method 
and apparatus and from the reduction in draft 
made possible thereby: To forge a solid hub 
Such as heretofore known, a gross weight of 240 
pounds was used and a net Solid forging weight. 
of 225 pounds was obtained. Drilling of the 
central bore removed approximately 25 pounds 
of metal, making the net forging weight approxi 
mately 200 pounds drilled. By the use of my in 
vention including the reduction in draft, the 
forging operation can be begun by using a gross 
weight of 212 pounds of metal and after the forg 
ing and piercing operations have been completed, 
the net weight of the pierced forging is 192 
pounds, only about 5 pounds of metal having 
been discarded. Thus the heating and handling 
of approximately 28 pounds of metal is saved by 
using my improved method and apparatus, in the 
example noted. 
The advantages referred to are obtained by 

roughly forging a hub-like shape of predeter 
mined weight, without a bore and axially shorter 
than the hub intended to be produced, and then 
subjecting the forging to a combined piercing 
and extruding treatment which results in form 
ing an axial bore and in radially displacing and 
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spreading and axially lengthening the metal into 
the desired hub form and dimensions, with re 
moval of a very small amount of metal. The 
forging, prior to the piercing Operation, has at 
least a 4 draft but after the forged metal has 
been subjected to the displacing, spreading and 
lengthening resulting from the Operation of my 
piercing apparatus, the external inclination is 
only about 2, and thus the excess thickness is 
reduced to a minimum and a but a very Small 
percentage of the initially heated metal has been 
embodied in the finished hub. 

In the drawings: 
Fig. 1 is a front elevation, partly in Section, of 

apparatus for making pierced forged hubs, em 
bodying my invention, showing the piercing tool 
in its downward stroke, having passed partly 
through the forging. 

Fig. 2 is a horizontal sectional view taken in the 
plane of the line 2-2 of Fig. 1, showing the work 
cover and gripping jaws in plan elevation. 

Fig. 3 is a side elevation of the apparatus shown 
in Fig. 1, showing the piercing tool in tWO posi 
tions, as hereinafter explained. 

Fig. 4 is a front elevation of the apparatus, 
partly in section, showing the piercing tool in 
raised position after the completion of the 
operation. w 

Fig. 5 is an elevational view of the forging from 
which the finished hub is to to produced, the 
dotted lines indicating the said finished hub. 

Fig. 6 is a sectional view of the pierced forged 
hub. 

Fig. 7 is a plan view, on a smaller scale, of the 
hub shown in Fig. 6. 

Fig. 8 is a vertical sectional view of part of the 
apparatus shown in Figs. 1, 3 and 4, but on a 
Smaller scale, modified to produce a hub differing 
slightly in external contour from that shown in 
the other figures. 
In that embodiment of my invention shown in 

Figs. 1 to 4, inclusive, frame members fo, O Sup 
port a ram i? in which is mounted the frame 2 
which has a key 3 slidable in the keyway of the 
ram. A head 4 is mounted in the slide frame 
2, being insertable in the frame 2 by a hori 

zontal sliding action and retained by wedge mem 
bers 5 adjusted by screws 6. A pair of guide 
rods depend from the frame 2 and are mov 
able therewith. 
A punch or piercing tool 8 is mounted in the 

head. 4. The tool 8 is cylindrical in form 
throughout the major portion of its length, and 
has a tapered upper end 9, and inwardly tapered 
surfaces 20 and 2 on its lower end. Said Sur   



2 
faces 20 and 2 are inclined at different angles, 
approximately as shown, and the surface 20 is 
slightly inwardly of the cylindrical wall 8 so as 
to form a right angle edge 22 at the botton of 
the cylindrical portion of the tool. 
Concentric with the tool 8 is a lower die con 

prising the parts 23, 24, 25 and 26 fitted and 
bolted together, and having a recess adapted to 
receive the forging 27 shown in FigS. 1 and 5, 
with the flange 28 of the forging supported by the 
die members 25 and 26, and the lower end of 
the forging 27 spaced from the bottom 29 of 
the recess as best shown in Fig. 1. The hub por 
tion of the forging is spaced, radially, a slight 
distance from the recessed die member 23, there 
being about a 2 difference in the inclination of 
the forging 27 and the recess in which it is lo 
cated, as indicated at 30 in Fig. i. After the 
forging has been positioned in the lower die, a 
cover 3 (see Fig. 2) is placed on the forging, 
the cover resting on the flange 28. The cover is 
centrally apertured to accommodate the upper 
end of the hub portion 27. Apertured lugs 32 
on the lower die members 25 are located So that 
they register with and receive the guide rods 

7 on the slide frame 2. 
The cover 3 is held on the die and the work 

by two sets of jaws 33 shown in clamping posi 
tion in Figs. 1 and 2 and retracted in Fig. 4. The 
jaws 33 are rigidly connected to connecting rods 
34 actuated by hydraulic, oil or other pressure. 
means in the cylinders 35. When the jaws are 
in clamping position, they hold the die, the work 
and the cover securely together. The jaws and 
cylinders are supported by struts 35. The die 
members 23 and 24 rest on any suitable base, such 
as the member 36, and are firmly fastened by 
bolts 3. 
As shown in FigS. 

carrying the head 4 and tool 8, is so located 
in the ram that the tool 8 is concentric with 
the forging 2. The parts are maintained in 
this position during both the lowering and rais 
ing of the tool 8, but after the piercing opera 
tion has been completed and the tool 8 has been 
raised to the position shown in Fig. 4, the slide 
frame 2 and parts carried thereby are moved 
transversely of the machine, the key 3 sliding in 
the grooved ram , by pressure operated means 
in the cylinder 38 connected to the slide frame 
2 by the connecting rod 39. Thus the head 4 
and tool f8 are moved from a position above the 
work 27 to a position forwardly of the work. 
The operation of the apparatus is as follows: 

The forging 27-28 shown in full lines in Fig. 5 
is placed on the die members 23-26 as shown 
in Fig. 1, the cover 3 is placed on the forging 
and die, the jaws 33 are moved into clamping 
position by operation of the pressure operated 
means in the cylinders 35, the slide frame 2 
carrying the head f4 and tool 8 is moved by 
means of the pressure operated means in the 
cylinder 38 to a position concentric with the 
forging 27-28, and then the ram f is operated 
by any suitable means (not shown) to force the 
tool 8 down through the forging. In Fig. 1 the 
tool is shown as having passed partly through 
the forging. The tool continues downwardly in 
its stroke until the shoulder 22 has reached or 
passed the bottom 29 of the recess in the die. 
This operation results in displacing the metal, 
occupying the axial region of the forging and 
in Spreading and lengthening the metal of the 
forging so that it assumes the form indicated in 

1 and 4, the slide frame 12, 
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2,842,021 
dotted lines in Fig. 5 and shown in section in 
Fig. 6. The pierced hub, as shown in Fig. 6, then 
consists of a bored hub 2 having almost paral 
lel inner and outer walls in its main body por 
tion between the flange 28' and the tapered end 
40, the inclination of the outer wall of said body 
portion being only about a 2° angle as distin 
guished from the 4' angle of the outer wall of 
the forging 27. Only a Small slug of metal is 
discarded through the opening 4f which extends 
through the bottom of the die and the base 3. 
For example, if the hub shown in Fig. 6 were 
forged solidly in the external form shown, with 
only the ends recessed as shown at 42 in the 
forging of Fig. 5, and then drilled out to pro 
duce the bore 43 of the hub as in Fig. 6, metal 
weighing about 25 pounds would be discarded 
from the forging, whereas by using the method 
and apparatus herein disclosed, the discarded 
metal weighs only 4 to 5 pounds, and the finished 
hub can be made from metal of substantially less 
initial weight. 

After the tool has reached the end of its down 
Ward stroke, the movement of the ram f is re 
versed and after the tool has been raised above 
the work, the slide frame 2 is moved trans 
versely, as explained (Fig. 3), to be out of the 
way and to permit the cover 3 and the finished 
forging to be removed after the jaws 33 have 
been retracted. " ; 

In the modification shown in Fig. 8, the die 
members 23-26 are similar to those described, 
but a two part sleeve insert 44 is interposed be 
tween the member 23 and the forging 45, where 
by a different external contour as well as a bore 
46 are produced in the hub 45 by the piercing 
operation. 
The form of the piercing tool 8 may be al 

tered to produce bores of various sizes and ta 
pers, but the end formation indicated at 20, 2 
and 22 is well adapted to displace the metal ini 
tially occupying the bore of the hub and to ra 
dially spread and axially lengthen the forged 
metal, thereby producing a hub of increased 
density and strength, with a minimum amount 
of waste and at decreased cost. 
Changes may be made in details of construc 

tion without departing from the scope of my in 
vention. 

I claim: 
1. Apparatus for forming a wheel hub from a 

pre-formed forging having a boreless hub body 
and a flange at right angles to the axis of the 
body; comprising a die including a member hay 
ing an elongated recess defined by a side and end 
wall, an opening in the end wall co-axial with 
said recess, said die including means for support 
ing said flange with the hub body disposed with 
in Said recess, a cover removably supported on 
said means for engaging said flange and retain 
ing Said hub body in said recess, horizontally 
movable C-shaped clamping jaws for removably 
holding said cover in position, a piercing tool, 
and means for moving said tool through said 
recess and opening for forming a bore in the hub 
body Supported within the recess, means for . 
guiding said tool including apertured guide lugs 
on the die, and guide bars supported by the nov 
ing means and movable through the apertures in 
the guide lugs. 

2. Apparatus for forming a wheel hub from a 
pre-formed forging having a boreless hub body 
and a flange at right angles to the hub body in 
termediate the ends thereof defining major and 
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minor hub portions at opposite sides of the flange; 
comprising a die having a recess defined by a 
frusto-conical side wall and an end wall at the 
smaller end of the side wall, an opening in said 
end wall coaxial with said recess, said die in 
cluding means for Supporting said flange with 
the major hub portion disposed Within the said 
recess, a cover engageable with Said flange and 
the minor hub portion for retaining the forging 
in rigid position, apertured guide lugs on said 
de, a ran Supported for movement toward and 
from the die, a piercing tool carried by the ram 
for movement through and coaxially of said re 
cess and opening, and guide bars supported by 
the ram and movable through the apertures in 
said guide lugs. 

3. Apparatus for forming a wheel hub from a 
pre-formed forging having a boreless hub body 
and a flange at right angles to the axis of the 
body, comprising a die member having a recess 
defined by a side wall and an end Wall having 
an opening co-axial With the recess, Said die in 
cluding means for engaging said flange and sup 
porting said hub body within said recess in 
spaced relation to said side and end walls, a forg 
ing piercing tool supported for movement through 
said recess and opening, the piercing end of Said 
tool including a frusto-conical Surface merging 
into a conical end portion for displacing the metal 
of Said hub body into contact with Said recess 
and end walls, and a cutting edge at the base of 
said frusto-conical surface for forming a bore 
in said hub body. 

4. Apparatus for forming a wheel hub from a 
preformed forging including a boreless hub body, 
comprising a recessed die including means for 
supporting the hub body therein, a vertically 
movable ram positioned above the die, a slide 
frame horizontally movable on the ram, a head 
member releasably and adjustably supported by 
the slide frame, a work piercing tool supported 
by the head member, cooperating means on the 
frame and die for restraining said piercing tool 
to rectilinear movement axially of said recessed 
die, means for moving the slide frame transverse 
ly of the ram to position the tool into and out of 
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operative allinement with the die, and means for 
moving the ram, slide frame, and tool vertically 
to force the tool through the boreless hub bod 
when operatively allined with the die. 

5. Apparatus for forming a wheel hub from a 
preformed forging including a boreless hub body 
and a flange at right angles to the axis of the 
hub body; comprising a frame, a die having a 
recess therein and including means for engaging 
the flange to support the hub body within said 
recess, a centrally apertured cover plate for en 
gaging and holding the flange on said flange en 
gaging means, clamps horizontally movable in 
said frame for removably holding said cover plate 
in position, and a piercing tool supported by said 
frame above said die for movement through the 
hub body supported therein. 

6. Apparatus for forming a wheel hub from a 
preformed forging including a boreless hub body 
and a flange at right angles to the axis of the 
hub body intermediate the ends thereof and de 
fining major and minor hub portions; compris 
ing a die including a member having a vertical 
recess defined by a Substantially frusto-conical 
side wall and an end wall at the smaller end of 
the side wall, a cylindrical opening in the end wall 
Coaxial with Said recess, said die including a sec 
Ond member surrounding the first member and 
having a flange portion for engaging and sup 
porting Said forging flange with said major hub 
portion suspended within said recess, a third 
member supported by said first and second mern 
bers for additionally supporting said forging 
flange, a cover plate removably engaged with 
said second member for engaging said forging 
flange and said minor hub portion for holding 
said forging in rigid position, and a piercing tool 
positioned above said die for movement axially 
through Said recess to provide a bore in said hub 
body and eject a slug of metal through said opening. 

7. Apparatus according to claim 6 wherein said 
side wall is defined in part by a longitudinally 
split two part sleeve removably supported within 

45 a receSS in Said first member. 
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