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Application October 12, 1951, Serial No. 251,065 
1 Claim. (C. 113-46) 

This invention relates to apparatus for drawing and 
grooving articles from blanks and more particularly to 
apparatus for drawing cup-shaped articles and indenting 
portions thereof. 
The two common methods of forming grooves or in 

dentations in cup-shaped articles, both involve certain dis 
advantages which frequently render the articles undesira 
ble. One of the well known methods includes the use of 
a stationary projection in the wall of the drawing die 
which thins the material and frequently causes cracks and 
tears in the article. The other method includes a cam op 
erated indenting tool pressed into the side of a previously 
drawn cup-shaped article but it produces an undesirable 
hump at the bottom of the cup due to the flow of excess 
metal at this portion. 
An object of the present invention is to provide an ap 

paratus which is simple in structure, yet highly efficient 
in simultaneously drawing and grooving articles from 
blank material. 

With this and other objects in view, the invention com 
prises an apparatus for drawing and grooving an article 
from a blank of material including a drawing punch ele 
ment and a drawing die element movable relative to each 
other to draw a blank of material into a hollow article. 
The salient features of this invention include the pro 
Vision of a groove in one of the elements and a wheel 
carried by the other element to roll the material into the 
groove while the article is being drawn. 

In the present embodiment of the invention, the draw 
ing punch is supported at a fixed position and provided 
with a longitudinal groove so that a roller carried by the 
drawing die may readily move the material into the groove 
of the drawing punch during drawing of the material over 
the punch maintaining uniform thickness of the material 
in the article and eliminating defects in the material or un 
desired accumulations of portions of the material during 
the drawing of the article. 

Other objects and advantages will be apparent from the 
following detailed description when considered in conjunc 
tion with the accompanying drawings wherein: 

Fig. 1 is a vertical sectional view of the apparatus shown 
in its open position; 

Fig. 2 is a vertical sectional view of the apparatus 
shown in its operated position; 

Fig. 3 is a front elevational view of the drawing die; 
Fig. 4 is an enlarged fragmentary isometric view illus 

trating the elements grooving of the article; 
Fig. 5 is a fragmentary isometric view of the ejecting 

elements of the drawing die; and 
Fig. 6 is an isometric view of the completed article. 
Referring now to the drawings, the apparatus shown 

therein is to be mounted in a conventional press wherein 
the drawing punch unit 0 is mounted on the bed of the 
press and the drawing die unit 11 is secured to the recip 
rocating ram of the press. The drawing punch unit 10 in 
cludes a base 2 with a mounting block 14 secured there 
to, to Support a drawing punch element 15 at a given po 
sition. A longitudinally extending groove 16 is formed in 
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the die element 15 extending the full length thereof, while 
the upper end 17 has rounded edges of contours desirable 
for the formation of an article from a blank 18 of mate 
rial. A pressure pad 20 supported by vertical rods 21 is 
recessed at 22 to receive the material 18 and support it 
adjacent the upper end of the drawing punch 15. The 
pressure pad is apertured at 23 for the drawing punch and 
is normally urged into the position shown in Fig. 1 by 
Suitable means such as an air cylinder 25 engaging the low 
er ends of the rods 21. 
The drawing die unit 11 includes a head 27 with the 

conventional portion 28 for connection with the ram of 
the press. A member 29 secured to the head 27 is sub 
stantially U-shaped in general contour providing a pas 
Sage-way 30 to receive the completed article from which 
the article may be ejected by suitable means such as air 
under pressure from an air nozzle, suitably positioned with 
respect to the drawing die when in its open position. A 
drawing die element 32 of the contour shown, has an in 
ner diameter of a suitable size comparable to the outer 
diameter of the drawing punch 15 depending upon the 
gage or thickness of the material to be drawn, so as to 
draw the material into the form of a cup without stretch 
ing or otherwise varying its thickness. The drawing die 
32 is carried by a support 33 which is secured to the mem 
ber 29 and has aligned grooves 34 to receive ejecting ele 
ments 35. The ejecting elements 35 are normally urged 
toward each other by springs 36 and have their inner edges 
tapered as illustrated at 37 so that they may be moved 
outwardly as they ride over the material of the article 
being formed and at the completion of the drawing and 
grooving operation, the ejecting elements will be forced 
inwardly toward each other beneath the lower ends of 
the completed article to eject the article from the drawing 
punch when the drawing die unit is moved upwardly. The 
drawing die 32 and its support 33 are suitably grooved to 
receive a roller 38 mounted on a spindle 39 and having 
its periphery of any desired contour such as that illus 
trated more clearly in Fig. 4, to cooperate with the groove 
16 in forming a groove in the article formed from the ma 
terial 18. 

Considering now the operation of the apparatus, atten 
tion is directed to Fig. 1 which illustrates the apparatus 
in its open position ready to receive a blank 18 of mate 
rial in the recess 22 of the pressure pad 20 of the drawing 
punch unit 10. The press may then be operated through 
one cycle, causing the drawing die unit 11 to move down 
Wardly engaging the material and pressure pad to draw 
the material through the function of the drawing die 32 
about the drawing punch 15. The drawing and grooving 
operations are performed during a single operating cycle 
of the apparatus, however, the grooving operation follows 
that of the drawing operation which is evidenced by the 
positioning of the roller 38 back of the mouth of the 
drawing die 32. The function of the roller 38 and the 
groove 16 is to roll the material into the groove causing 
an even flow of the material without damaging the mate 
rial in any way. When the drawing die 11 has reached 
the end of its operating stroke illustrated in Fig. 2, the 
article has been completed, drawn into the form of a cup 
from the material 18 and longitudinally grooved. The 
ejecting elements 35 have traveled, at this time, beyond 
the end of the article and moved inwardly toward the 
drawing punch 15 beneath the lower edge of the article so 
that upon return movement of the drawing die to the 
position shown in Fig. 1, the completed article will be re 
moved from the drawing punch and positioned in the pas 
Sage-way 30 from which it will be ejected. This operat 
ing cycle of the apparatus may be repeated as rapidly as 
desired, positioning new blanks 18 of material in the re 
cess of the pressure pad 20, during the rest interval of the 
press, 
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It is to be understood that the above described arrange 
ments are simply illustrative of the application of the 
principles of the invention. Numerous other arrange 
ments may be readily devised by those skilled in the art 
which will embody the principles of the invention and fall 
within the spirit and scope thereof. 
What is claimed is: 
An apparatus for drawing and grooving an article from 

a blank of material comprising a drawing punch element 
having a free end portion of a contour to which the in 
terior of the article is to be formed and a groove extend 
ing longitudinally through the free end portion, a support 
for the punch element, a pressure pad to support a blank 
of material normally adjacent the free end of the drawing 
punch element, a drawing die element having an entrance 
end and an opening in a side of the die element beyond 
the entrance end adjacent to the groove in the punch ele 
ment when the elements are in closed positions, a support 
for the drawing die element, means to cause relative move 
ment of the Supports through operating cycles to cause in 
terengagement of the punch element with the die element 
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4. 
to draw the blank into a cup-shaped article, and a roller 
rotatably carried by the support for the die element and 
having its periphery extending through the opening in the 
die element to roll a portion of the material into the 
groove following the elements forming the material to 
complete the cup-shaped article with a groove extending 
the full depth of the cup-shaped article including the bot 
tom thereof. 
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