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14 Glaims. 

This invention relating as indicated to appa 
ratus for drawing metal, has particular refer 
ence to apparatus for transforming a substantial~ 
ly circular ?at blank of suitable metal into a Cy» 
lindrical vessel having a closed bottom. _ 
When converting a circular blank of relatively 

thin stock into a cylindrical body having a closed 
bottom it is necessary to progressively distort the 
metal by easy stages so that the resultant prod 
not will have a uniform wall thickness through 
out, and, further, be free from wrinkles and other 
objectionable imperfections. 

It is among the objects of my invention to pro~ 
vide apparatus for drawing metal which shall be 
capable of accomplishing the above named de 
sirable results. Other objects of my invention will 
appear as the description proceeds. To the 
accomplishment of the foregoing and related 
ends, said invention, then, consists of the means 
hereinafter fully described and particularly 
pointed out in the claims. - 
The annexed drawings and the following de 

scription set forth in detail certain means and 
one mode of carrying out the invention, such dis 
closed means and mode illustrating, however, but 
one of various ways in which the principle of the 
invention may be used. 
In said annexed drawings: 
Fig. 1 is a transverse sectional view of one 

form of the apparatus comprising my invention; 
Fig. 2 is a sectional view of a portion of the ap 
paratus illustrated in Fig. 1, showing the relative 
position of the parts at the completion of the 
second draw; Fig. 3 is a transverse sectional View 
of a slightly modi?ed form of apparatus in posi 
tion to proceed with the third drawing operation; 
Fig. Zl is a sectional view of the apparatus illus 
trated in Fig. 3 showing the parts occupying the 
position at the completion of the fourth draw; 
Fig. 5 is a plan view of one of the forming ring 
supporting members forming a part of the‘ ap 
paratus illustrated in Figs. 1 and 2; Fig. 6 is a 
fragmentary side elevational view of a portion of 
the apparatus illustrated in Fig. 5; Fig. '7 is a 
perspective view of the means for removably se 
curing the member illustrated in Fig. 5 in posi 
tion to support one of the forming ring members 
of the apparatus illustrated in Figs. 1 and 2 and 
Fig. 8 is a perspective view of the cam block. ’ 
Referring now more speci?cally to the draw— 

ings and more especially to Fig. 1, the method 
comprising my invention and the apparatus for 
carrying forth the same forms a part of an en 
tire machine assembly which includes a support 
.ing base or table I! and means associated with a 
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reciprocating head 2 whereby such head may be 
moved toward and away from the base i. ' Since 
the entire mechanism forms no part of this in 
vention and the construction of the same is well , 
known to those familiar with the art, a showing 5 
of the detailed construction of such entire mech 
anism has been omitted in order to simplify the 
showing of the apparatus comprising my inven 
tion. Su?iceit to say that the table l has asso 
ciated therewith and supports, in the manner 10 
presently to be described, the actuated elements 
of the apparatus which cooperate with the dies 
carried by the head 2. 

Associated with the table I, as most clearly 
illustrated in Fig. 1 is a cylinder 3 to which ?uid 15 
under pressure may be supplied by means of a 
conduit t‘ and a duct 5. Oscillatably supported in 
the cylinder 3 is apiston 6 which has associated 
therewith a vertically disposed piston rod '5. 
Concentric with the cylinder 3 is a second cylin- 20 
der 8 which is supplied with ?uid under pressure 
through the passage 8' and has associated there 
with a piston {9 through which the piston arm 7 
extends, pressure fluid admitted at duct inlet 8’ 
having access to the piston 9 through any suit- 25 
able communicating opening p. The piston rod 
l’ carries a head l E! and the piston 9 carries a head 
l l, which heads, in combination with the pistons 
associated therewith, suitably support the ap 
paratus presently to be described. 
The base 9 of the machine, or any other suita 

ble part thereof, has preferably rigidly secured 
thereto a bed plate 82. Mounted on the bed plate 
i2 is a base member is which has centrally se- ' 
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cured thereto and upwardly projecting therefrom 35 ' 
a forming stake or a male die Hi, the outside 
diameter of which is equal to the inside diameter 
of the shell which is to be formed at the end of 
the second drawing operation. 
The head H, which is supported on the piston '40 

9, carries a plurality of vertically disposed cir 
cumferentially spaced supporting pins l5 which 
at their upper ends carry an aligning and draw 
ing plate it‘. The plate it is concentric with 
the drawing stake it and has an annular ridge ll 45 
formed thereon for the purpose of locating a 
suitable circular blank it of ?at metallic stock 
from which the article is to be made. 

Concentric with the forming stake it and the 
plate l3 and intermediately thereof is a forming 50 ' 
ring l e which is axially supported for axial move 
ment relatively to the forming stake ill by an 
annular plate 26. The annular plate 28 which 
supports’ the forming ring it is in turn supported 
on the head it of the piston rod ‘l by means of 55 
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vbetween the abutment 22 and the ring 20. 
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a plurality of stakes or rods 2! arranged verti 
cally and preferably equally spaced about the 
central forming stake. 
The base member i3 has associated therewith 

an abutment 22, the form of which is most clearly 
illustrated in Fig. 7. The abutment 22 has a 
groove 23 formed in its upper surface in which is 
reciprocably mounted a cam block 213. The cam 
block 26 is movably secured in the groove 23 by 
means of a plate 25 which extends across such 
groove and is secured to the legs thereof. The 
outside end of the groove 23 is closed by a re 
movable plate 25. Positioned within a recess 
provided therefor in the cam block 25 is a com 
pression spring 27 which at one end bears against 
the inner face of the plate 25, and accordingly 
urges the cam block toward the annular plate 20. 
Excessive movement of the cam block 25:1 under 
the in?uence of the spring '2? is prevented by 
means of a pin 28 which is secured to the plate 
25 and projects through the same into a slot 29 
formed the upper face of the cam block 26. 
The inner end of the cam block 25.- carries on its 
upper face a narrowed vertical projection 3%’ 
which ?ts a slot in the rim of annular plate 28 
positioned» vertically through the middle of a 
recess 3%) therein, next to be described. 

The. annular plate or ring 28, as most clearly 
illustrated in Figs. 2 and 5, is provided with a 
radial recess 38 for the reception ofthe horizontal 
ears 39' carried on the terminal portion 3i of 
the cam block 25%, whereby such ring is locked in‘ 
an elevated position, as most clearly illustrated 
in Figs. 1, 5 and 6. The ring member 23 likewise 
has spaced lugs 32 projecting radially therefrom 
which are adapted to engage the under face of 
complementary lugs 33 carried by the abutment 
22. The lugs 32 and 33 cooperate to prevent the 
piston rod '5 from pushing the ring as upwardly 
farther than the plane determined by such 

‘ abutments. 

The ring or plate 56 carries a cam punch M 
which, as such ring is lowered, moves the cam 
block 2a to the left, as illustrated in Fig. 1, against 
the spring 2? thereby releasing the engagement 

For 
this operation a cam face on said cam punch 35} 
engages the inside end of said cam block 25. 
The female die carried by the reciprocating 

head 2 of the machine consists of annular mem 
bers 35 and 35, with inside diameters respectively 
equal to the outside diameters of the ring 59 and 
the forming stake iii plus two thicknesses of the 
metal forming the article. The operation of the 
apparatus so far described is as follows: 
When the parts are in the position illustrated 

in Fig. l, a circular ?at blank E8 of suitable ma 
terialwill be placed on the plate it and main 
tained in proper centered position by means of 
the annular projection it’. The female die is 
then brought down and the lower face 3? of the 
ring 35 presses the blank against the plate it, 
which plate, as the female die descends, will like 
wise descend against the pressure exerted there 
on by the piston 9. 
As the die descends the ring 35 will draw the 

blank around over the forming ring i9 which is 
being rigidly supported in elevated position by 
annular ring 26 which is locked by means of the 

ring 20. The metal is therefore smoothly drawn 
over the ring if! until the cam punch 34 has de 
scended suf?ciently'to move the cam block 243 out, 
‘thereby releasing the ring 20 which supports the 
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draw ring l9. As the female die descends further 
the size of the blank is reduced to that illustrated 
in Fig. 2. As the metal is drawn over the form 
ing stake Hi the upper end of the drawing ring i 9 
forces the metal against the cam shoulder 38 by 
the force which is exerted on the ring 23 by means 
of the piston 6. rI‘he metal is therefore drawn 
to the size illustrated in Fig. 2 without possibility 
of the occurrence of wrinkles or like imperfec 
tions. The position of the several parts after the 
completion of this second drawing operation is 
most clearly illustrated in Fig. 2. 
For a further reduction in diameter of the shell 

and a corresponding increase in its axial extent, 
an apparatus similar to that described and illus 
trated in Figs. 1 and 2 may be employed with 
the exception that a suitable ring member must 
be employed instead of the plate It for locating 
the blank centrally on the forming stake and 
maintaining suitable contact with the female die 
to prevent the occurrence of wrinkles during the 
rawing operation. 
Such a form of apparatus, that is for the pur 

pose of proceeding with the drawing operations 
after the circular flat blank has been cupped 
in the manner described, is most clearly illus 
trated in Figs. 3 and 4. In these ?gures is like 
wise illustrated an alternative form of construc 
tion of the means which may be employed for 
holding the draw ring in locked elevated position 
during the time the first drawing operation 
'roceeds. 
The apparatus illustrated in Figs. 3 and 4 is 

similar to that illustrated in Figs. 1 and 2 in 
that a central forming stake I4’ is employed 
which is supported on a suitable base l3’. Pins 
or stakes such as I5’ and 2|’ are employed with 
cylinders such as are illustrated in Fig. l for the 
purpose of maintaining suitable pressure on the 
draw rings to force the same into engagement 
with the female dies during the drawing operation 
to prevent the occurrence of wrinkles. 
As previously indicated, the apparatus which is 

designed to operate on previously formed shells 
such as the product of the operations outlined in 
connection with the description of Figs. 1 and 2, 
the outer draw ring is in the form of an annular 
band 38 which is supported on a plate such as 
55'. The ring 20’ which supports the inner draw 
ring‘ Hi’ in this modi?ed form of construction, 
carries reciprocating slides 40 which are adapted 
to actuate reciprocating slides M mounted in suit-. 
able ways or guides provided therefor in the 
central forming stake Id’. The slides M are nor 
mally urged outwardly or radially of the forming 
stake by means of a compression spring 42 which, 
when the ring 23’ is in the position illustrated in 
Fig. 3, forces the slides 45 outwardly so that the 
ring i9’ is locked against downward axial move 
ment on the stake M’. As the female die moves 
downwardly and after the ?rst draw has been 
completed, by forcing the plate l6’ downwardly 
the cam punches 34' will force the slides 4% and 
therethrough push the slides 45 inwardly until 
the outer ends of the slides 4! are ?ush with 
the outer periphery of the forming stake 14' so 
that the forming ring 59' may move downwardly 
as the last drawing operation is performed by 
the female die 36’ in forcing the metal of the 
shell down over the central forming stake. The 
position of the several parts after this last draw 
has been completed is most clearly-illustrated in 
Fig. 4. Y 

From the above description it will be noted that 
metal maybe formed by my invention by ?rst, 
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providing a substantially circular blank of ?at 
metallic stock and then successively forming the 
same in the manner described. = This may be done 
with the apparatus comprising my invention with 
a minimum number of operating parts. A’ fur 
ther advantage of the apparatus comprising my 
invention resides in the fact that the entire actu 
ating mechanism for the means rigidly support 
ing the intermediate forming ring during the ?rst 
drawing operation is entirely contained within 
the apparatus associated with the dies. It is 
therefore necessary only to provide a set of dies 
with the associated mechanism as above de 
scribed with any of the well known types of ma 
chines for drawing metal, and the superior re 
Sults above enumerated can be attained by the 
simple operation of the described parts. 
Other modes of applying the principles of my 

invention may be'employed instead of the one 
explained, change being made as regards the 
means and the steps herein disclosed, provided 
those stated by any of the following claims or 
their equivalent be employed. 

I therefore particularly point out and distinctly 
claim as my invention: 

1. In apparatus of the character described, the 
combination of a female die, a plurality of male 
dies, means resiliently supporting some of said 
male dies, radially movable locking means secur 
ingone of said male dies against movement, and 
means movable with another of said male dies 
for releasing said locking means. 

2. In apparatus of the character described, the 
combination of a female die, a plurality of rel 
atively movable concentrically arranged male 
dies, means resiliently supporting some of said 
male dies, radially movable locking means secur 
ing one of said male dies against movement, and 
means movable with another of said male dies 
for releasing said locking means. 

3. In apparatus of the character described, the 
combination of a female die, a plurality of rel 
atively movable concentrically arranged male 
dies the central one of which is stationary, means 
resiliently supporting some of said male dies, 
radially movable locking means securing one of 
said male dies against movement, and means mov 
able with another of said male dies for releasing 
said locking means. 

4. In apparatus of the character described, the 
combination of a female die, a rigidly supported 
male die, a plurality of annular male dies con 
centric with said rigid male die, ?uid actuated 
means supporting said annular dies, radially mov 
able locking means for one of said annular dies, 
and means carried by another of said annular 
male dies for engagement with said locking means 
to render the same inoperative, 

5. In apparatus of the character described, the 
combination of a female die, a rigidly supported 
male die, a plurality of annular male dies con 
centric with said rigid male die, ?uid actuated 
means independently resiliently supporting said 
annular dies, radially movable locking means 
for one of said annular dies, and means carried 
by another of said annular male dies for engage 
ment with said locking means to render the same 
inoperative. 

6. In apparatus of the character described, the 
combination of a female die, a ?xed male die, a 
plurality of annular male dies slidably mounted 
on said ?xed die, air cushions supporting each 
of said annular dies, radially movable means 
locking one of said annular dies against move 
ment relatively to said ?xed die, and means 

3 
movable with another of said annular male dies 
for releasing said locking means. 

7. In apparatus of the character described, the 
combination of a female die, a ?xed male die, a 
plurality of annular male dies slidably mounted 
on said ?xed die, air cushions supporting each 
of said annular dies, radially movable means 
locking one of said annular dies against move 
ment relatively to said ?xed die, and a cam 
punch movable with another of said annular 
male dies for releasing said locking means. 

3. In apparatus of the character described, the 
combination of a movable female die having 
axially adjacent sections of di?erent diameters, 
a ?xed forming stake, resilient supporting means 
concentric with said stake for locating and sup 
porting the blank to be operated upon, a forming 
die concentric with said stake and blank sup-' 
porting means, means for resiliently supporting 
said forming die, radially movable locking means 
for rigidly supporting said forming ‘die, and 
means carried by said resilient supporting means 
for releasing said locking means. 

9. In apparatus of the character described, the 
combination of a movable female die having ax 
ially adjacent sections of different diameters, a 
?xed forming stake, resilient supporting means 
concentric with said stake for locating and sup 
porting the blank to be operated upon, a form 
ing die concentric with said stake and blank 
supporting means and positioned intermediate 
ly thereof, ?uid actuated means resiliently sup 
porting said forming die, radially movable lock 
ing means for said forming die and means car 
ried by said blank-supportingmeans for releas 
ing said locking means. 

10. In apparatus of the character described, 
the combination of a movable female die having 
axially adjacent sections of di?erent diameters, 
a ?xed forming stake, resilient supporting means 
concentric with said stake for locating and sup 
porting the blank to be operated upon, a form 
ing die concentric with said stake and blank 
supporting means, ?uid actuated means resili 
ently supporting said forming die, an abutment 
adjacent said forming die, radially movable look 
ing means associated with said abutment for en 
gagement with said forming die, and a cam 
member dependent from said blank supporting 
means arranged to move said locking means 
into releasing position. 

11. In apparatus of the character described, 
the combination of a movable female die having 
axially adjacent sections of different diameters, 
a ?xed forming stake, resilient supporting means 
concentric with said stake for locating and sup 
porting the blank to be operated upon, a form 
ing die concentric with said stake and blank sup 
porting means, ?uid actuated means resiliently 
supporting said forming die, an abutment adja 
cent said forming die, radially movable means 
associated with said abutment arresting axial 
movement of said forming die, and means car 
ried by said blank supporting means arranged 
to release said radially movable means arresting 
movement of said forming die in one direction. 

12. In apparatus of the character described, 
the combination of a movable female die hav 
ing axially adjacent sections of different diame 
ters, a fixed forming stake, resilient supporting 
means concentric with said stake for locating 
and supporting the blank to be operated upon, 
a forming die concentric with said stake and 
blank supporting means, ?uid actuated means 
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resiliently supporting‘ said forming; die; an‘abut 
ment adjacent said forming die, radially inov— 
able means associated, with said abutment ar 
resting axial movement of‘ said forming'die, and 
means immediately associated with said blank 
supporting means arranged to release said ra 
dially movable means arresting movement of 
said forming die in the same direction as said 
female die.’ ' 

13. In apparatus of the character described, 
the combination of a movable female die hav 
ing axially adjacent sections of different diame 
ters, a ?xed forming stake, resilient supporting 
means concentric with said stake for locating 
and supporting the blank to be operated upon, 
a forming die concentric with said stake and 
blank supporting means, fluid actuated means 
resiliently supporting said forming die, radially 
slidable locking means for said forming die sup 
(ported in said forming stake, and cam means 

£999,336. 
carried by said blank supporting means for mov 
mg said locking means into releasing position. 

14. In apparatus of the character described, 
the: combination of av movable female die hav 
ing axially adjacent sections of different diame 
ters, a ?xed forming stake, resilient supporting 
means concentric with said stake for locating 
and supporting the blank to be operated upon, 
a forming die concentric with said stake and 
blank supporting means, ?uid actuated means 
resiliently supporting said forming die, radially 
movable locking means for said forming die 
Within said forming stake, slides movably sup 
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ported by said forming die for'actuating said ' 
locking means, and cam means dependent from . 
said blank-supporting means for actuating the 
lock releasing slides supported by said forming 
die. . 

ERNEST H. ARNOLD.’ 


