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UNITED STATES 

1766,098 

PATENT OFFICE 
WILLIAM N. BooTB, or DETROIT, MICHIGAN, AssIGNor To. KELSEY-HAYEs wheet, 

CORPORATION, OF DETROIT, MICHIGAN, A coRPoRATIONoF NEW YORK 

APPARATUS FOR FORMING CUP-SHAPED MEMBERs 
Application filed May 2, 1927, serial No. 188,840. 

The invention relates to the manufacture of 
cup-shaped members and refers particularly 
to the apparatus for forming cup-shaped 
members. One of the objects of the inven 
tion is to so construct the apparatus that the cup-shaped members are expanded by liquid 
therewithin. Another object is to construct 
the apparatus with relatively 'movable die 
sections which determine in one position the 

no contour of the cup-shaped members and 
which also permit of the removal of the cup 
shaped members after being formed. Fur 
ther objects of the invention reside in the 
novel features of construction and combina-. 

1stions and arrangements of 
fully hereinafter set forth. 

In the drawings:- 
Figures 1 and 2 are vertical median sec 

tions through an apparatus embodying my 
20 invention; 

parts as more 

Figures 3 and 4 are cross sections respec 
tively on the lines 3-3 and 4-4 of Figure 2. 
The apparatus herewith shown is designed: 

particularly to form - the front sections of 
wire wheel hub shells and has the stationary 
die shoe 1 within which the die holder 2 is 
vertically slidable. For maintaining the 
base of the die holder normally spaced above 
the base of the die shoe, I have provided the 
rubber pad 3 which is located below the die 
shoe and the vertical rods 4 extending 
through the base of the die shoe and abuting 
at their lower ends the pad and at their 
upper ends the base of the die holder. 5 is 
the sectional die comprising the annular 
series of die sections 6 having outer inclined 
faces 7 for slidably engaging downwardly 
and inwardly inclined inner faces 8 upon the 
die holder 2. These die sections have to 

40 operating horizontal wedge-shaped inner 
ends 9 each having an inner face corre 
sponding to the desired completed contour 
of the upper part of the cup-shaped member 
10. When these die sections are in their 
lowermost positions, as determined by the 
stops 11 upon the base of the die holder 2 
and engageable with the lower ends of the 
die sections the inner ends of the die sections 
form a continuous die with a continuous 
inner face. 12 is a second die supported 

30 

45 

50. 

ing lower part of the cup-shaped member. . 

upon the base of the die shoe 1 and con 
centrically of the sectional die 5, this second 
die being adapted to extend upwardly within 
the sectional die and having an upper face 
corresponding to the contour of the remain 
The cup-shaped member 10 when piaced 

within the apparatus has, as shown in Fig 
ure 1, the bottom 13, the main cylindrical 
portion 14 connecting into the bottom, the 
outwardly and upwardly annular flared por 
tion 15 connecting into the main cylindrical 
portion and the enlarged cylindrical portion 
16 connecting into the flared portion. The 
die sections 6 at this time are held in ele 
vated position and separated from each 
other by means of the pad 3 acting through 
the rods 4 and the flared portion 15 of the 

85 

cup-shaped member engages and is sup 
ported by the correspondingly flared shoul 
ders 17 upon the die sections. In the pres 
ent instance the cup-shaped member when 
placed within the apparatus is filled with a 

i) 

predetermined amount of liquid such as oil, 
this amount being sufficient to expand the is 
cup-shaped member against the die sections 
6 and die 2. ' 

18 is a holder suitably secured to a verti 
cally reciprocable ran of a press. 19. are 
pins carried by the holder and vertically re 
ciprocable relative thereto, these pins being 
yieldably forced downwardly relative to the 
holder by the coil springs 20. The pins are 
so located that there is one pin engageable 
with the upper end of each die section 6. 
As shown, each pin is slidably mounted iii. 
the bushing 21 secured to the holder, this 
bushing projecting downwardly, below the 
holder and having the diametrically oppo 
site slots 22 terminating short of the iower 
end of the bushing and engageable by the 
ends of the transverse pin 23 extending 
through the pin 19. The bushing also re 
ceives a coil spring 20. 24 is a plunger se 
cured to the holder 18 and having the main g5 
cylindrical portion 25 for fitting the en 
larged cylindrical portion 16 of the cup 
shaped member, the tapered annular shoul 
der 26 for fitting the flared portion 15 of the 
cup-shaped member and the reduced cylin 
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drical portion 27 for fitting the main cylin 
drical portion 14 of the cup-shaped member, 
as shown in Figure 2 of the drawings, the 
lower portion 28 of the punch is adapted to 

O 

engage the bottom 18 of the cup-shaped 
member and to cooperate with the die 12 to 
serve the central portion of the bottom from 
the remaining part of the cup and form the 
hub cap hole. . . . . 
In operation and with the parts as shown 

in Figure 1, downward movement of the 
ram and the holder 18 first carries the die 
sections 6 downwardly to their lowermost 

5 

positions, at which time the cup-shaped 
member 10 is also carried downwardly. The 
Ef portion 28 of the punch is also owered at this time into the cup-shaped 
member. Then upon continued downward 
movement of the ram and holder the reduced 

to cylindrical portion 27 of the Eiger, is 
t 

25 member to move outwardly against the in 

brought into engagement wi 
part of the main cylindrical portion 14 of 
the cup-shaped member, and as it is lowered 
compels the liquid within the cup-shaped 
ner face of the lower part of the cup-shaped 
member to expand the same against the die 
sections 6 and die 12. Then the lower end 
of the plunger 24 contacts with the bottom 

30 of the cup-shaped member, and severs the central portion thereof. This central por 
tion however, is not completely removed 
from the remaining part of the bottom so 
that the liquid can escape. The cup-shaped 

35 member is now completely fashioned and 
may be removed and the central portion of 
its bottom knocked out. . . . . 

For the purpose of facilitating the re 
moval of tf cup-shaped member, I have 

40 provided the knockout pin 29 which ex 

the upper 

2 1,766,098 
shaped members, the combination with a die 
for receiving a cup-shaped member, of means engageable within said cup-shaped 
member for forcing liquid outwardly there 
against to expand the same, and means for 
shearing a portion from the bottom of the 

E. 8, e. 

cup-shaped member. 
2. In an apparatus for forming 

shaped members, the combination wit for receiving a cup-shaped member, of 
means engageable within said cup-shaped 
member for forcing liquid outwardly there 
against to expand the same, and means ac 
tuated by said first-mentioned means for . subsequently severing a portion from the 
bottom of the cup-shaped member. 3. In an apparatus for forming cup 
shaped members, the combination with a die for receiving a cup-shaped member, of 

ageable within the cup-shaped a plunger g s member for forcing liquid outwardly there 
against to expand the same, said plunger 
also being operable to shear a portion from 
the bottom of the cup-shaped member. 
shaped members, the combination with a die for receiving a cup-shaped member, of 

4. In an apparatus for forming cup 

a plunger engageable within the cup-shaped member for forcing liquid outwardly there 
against to expand the same, and for shear 
ing a portion from the bottom of the cup 
shaped member. . 

5. In an apparatus 
die couple comprising a movable sectional 
die, the sections of which constitute a part 
of the whole of the contour of the cup 
shaped member, a second die forming a wall, 
corresponding to the remaining part of the 
desired contour of the completcd cup-shaped 

tends axially through the die 12 and is pro- member, means engageable within the cup 
vided at its upper end with the knockout 
collar 30 engageable with the central por 
tion of the bottom of the cup-shaped mem 

45 ber. The knockout pin 29 is actuated by 
the ram upon its upward movement by suit 
able means such as the pull bars 31 con 
nected to the ram and the crossbar 32 con 
nected to the pull bars and knock out pin. 

50. As a result, upward movement of the ram 
first permits the die sections 6 to move up 
wardly under the influence of the pad 3. 
Then the knock out pin is pulled upwardly 
to raise the cup-shaped member which in 

shaped member for forcing liquid outwardly 
thereagainst to expand the same against 
said dies, and means cooperating with said 
second die to snear a portion from the bot 
tom of the cup-shaped member. . . . . 

6. In an apparatus for forming cup 
shaped members, the combination with a 
couple comprising a movable sectional die, 
the sections of which constitute a continuous wall corresponding to part of the desired 
contour of the completed cup-shaped mem 
ber, of a holder movable toward and away 

for forming cup 
shaped members, the combination with a 100 

OS 

110 

115 

from said die, means carried by said holder . 
65 turn slightly raises the die sections to pro for yieldably moving said sections to a po- 120 

vides 

: 

cient clearance for the cup-shaped 
member, to pass upwardly therethrough, 

. After the cup-shaped member has passed 
upwardly therethrough these die sections 

60 then gravitate back to their positions de i termined by the pad 3 and the apparatus 
is now ready to receive another cup-shaped 
member. What I claim as my invention is: as i.in an apparati, for forming cup 

sition forming a continuous wall, and means 
carried by said holder for subsequently forc 
ing liquid outwardly against the cup-shaped 
member to expand the same against said 
sections. - . . . . . . . . . 

7. In an apparatus for forming cup 
shaped members, the combination with a die 
couple comprising a movable sectional die, 
the sections of which constitute a continuous wall corresponding to part of the desired 

25 
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contour of the completed cup-shaped men 
ber of a reciprocable holder movable to 
ward and away from said sections, neans 
carried by said holder including a spring 
pressed member for moving said sections to 
a position forming a continuous wall upon 
EE}ovement of said holder toward said sec 
tions, a plunger carried by said holder and 
engageable within the cup-shaped member 
for forcing liquid outwardly thereagainst to 
expand the same against said sections when 
in a position forming a continuous wall, and 
means actuated by said holder for ejecting 
the cup-shaped member and thereby moving 
said sections in the opposite direction upon 
return movement of said holder. . . . . 

8. In an apparatus for forming cup 
shaped members, the combination. with a 
sectional die for receiving a cup-shaped 

20 member, of a reciprocable plunger movable 
in one direction for forcing liquid outwardly 
against the walls of said cup-shaped member 

25 

30 

to expand the same against the walls of said 
die, and means operated by said plunger dur 
ing its movement in the opposite direction 
for moving the sections of the die away from . 
the cup-shaped member and for automati 
cally ejecting the cup-shaped member from 
the die. 

9. In an apparatus for forming cup 
shaped members, the combination with a die 
couple comprising a movable sectional die, 
the sections of which constitute a part of the 
whole of the contour of a cup-shaped mem 

ss 
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45 
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55 

ber, and a second die forming the ES part of the desired contour of the completed 
cup-shaped member, an injector member and 
a plunger operable when moved in one di 
rtion for forcing liquid outwardly against 
ti.e. tup-shaped member to expand the same 

3 

cup-shaped member and for ejecting the cup 
shaped Enember froRh the sectional die. 

11. In an apparatus for forming Cup 
shaped members, the combination with a die couple co-prising a novable section die, the 
sections of said die capable of movement 
relative to each other and when in operative 
position constitute a part of the whole of . 
the contour of a cup-shaped member and a 
second die forming the remaining part of 
the desired contour of the completed cap 
shaped nember, 2nd means for forcing 
liquid outwardly to expand the cup-shaped 
member against said dies. . 

12. In an apparatus for forming cup 
shaped members, the combination with die means comprising, relatively movable sec 
tions cooperating with each other in one po 
sition to for in a part of the contour of the 
cup-shaped members, of means including a 
plunger for forcing liquid outwardly there 

25. 

80 

35 

against to expand the same, and means op 
erable prior to expansion of the cup-shaped 
member by the plunger for automatically 
moving the sections to operative position. 

In testimony whereof affix my sign 
90 

ature. . . 
Wiii. AMNBOOT. 

s 

00 

. agdast said dies and operable when moved 
in the opposite direction to actuate said ejec 
tor member for moving the sections of the 
sectional die away from the cup-shaped 
member and for ejecting the cup-shaped 
member from the sectional die. V 

10. In an apparatus for for ring cup 
shaped members, the combination with a die 
couple comprising a novable sectional die, 
the sections of which constitute a continuous 
side wall corresponding to part of the de 
sired contour of the completed cup-shaped 
member, and a second die forming a bottom 
wall of the cup-shaped member, an ejector 
member extending through the second die 
and engageable with the bottom wali of the 
cup-shaped member, and a reciprocable 

65 

plunger movable in one direction for forcing 
liquid outwardly against the cup-shaped 
member to expand the same against said dies 
and operable when moved in the opposite 
direction to effect a corresponding move 
ment of the ejector member for moving the 
sections of the sectional die away from the 
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