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UNITED 
2,287,214 

STATES PATENT OFFICE 
2,287,214 

MEANS FOR MAKNG ARTICLES HAVING A 
POLYGONAL CROSS SECTION OR 
LKE 

THE 

Richard Lester Wilcox, Waterbury, Conn., assign 
or to The Waterbury Farrel Foundry and Ma 
chine Company, Waterbury, Conn., a corpora 
tion of Connecticut 

Application November 10, 1941, Serial No. 418,600 
(C. 0-85) 25 Clairs. 

This invention relates to means and method 
of making articles having a polygonal cross sec 
tion or the like, particularly nut blanks. 
A principal object of the invention is to in 

prove the conventional means and method of 
fabricating such articles, whereby a better prod 
uct will result, and the possibility of injury to 
the incomplete article during any of the several 
stages through which it passes during its fabri 
cation, as well as the tools, is reduced to the min 
imum. Another object is to provide for means, 
that Will shape the exterior of the article and 
Will also permit the ejection of the shaped ar 
ticle therefrom in a relatively central position 
and with the minimum pressure against the 

O 

5 
perimeter thereof. A further object is to provide 
for a free movement of the article from its con 
fining Walls, as it is being withdrawn with a tool 
after being subjected to an operation thereby. A 
further object is to insure the correct action on 20 
the slug immediately after being cut from the 
article. A further object is to produce nut blanks 
having a hole, to be later threaded, extending 
only part way through the blank, rather than en 
tirely through the blank, as is commonly done. 25 
A still further object being to produce nut blanks 
wherein the cross sectional shape of the blank 
differs at different places and the outside walls 
also differ in shape from top to bottom of the 
blank. Other and further objects will be ap 
parent from the following description of a pre 
ferred embodiment of the invention and the ac 
companying drawings. - 
As illustrated and described herein the inven 

tion is applied in the manufacture of an article, 

30 

35 
such as a nut blank, having a hexagonal cross 
section, but not limited thereto, or to other shape. 
This new and novel means and method is shown 
and described as associated With a header, up 
setting machine or the like, but it is equally 40 
adapted for use with a power preSS or like ap- . 
paratus. 
In the accompanying drawings, wherein like 

numerals of reference indicate like parts in the 
several figures; 

Figure 1 is a sectional view of the applicable 
portion of a header, upsetting machine or the 
like, particularly associated With this invention, 
the parts in section at station 3 being taken 
generally upon line -l of Figure 2; 

Figure 2 is an enlarged sectional plan view of 
the forming mechanism at station 3; 

Figure 2 is a perspective view of a portion of 
a forming member and one of the forming dies. . . 

Figure 3 is an enlarged sectional plan view of 
the cluster die and associated mechanism at sta 
tion 5, the parts in section at station 5 being 
taken generally upon line A-A of Figure 3; 

Figure 33 is a perspective view of a portion of 
the cluster die mechanism and one of its dies; 

Figure 4 is a sectional view of a portion of the 

cluster die mechanism, the parts in section be 
ing taken upon a plane coincident With the axis 
of the punch pin. 

Figure 5 is a view of a blank as cut from a rod 
at station or otherwise produced; 

Figure 6 is a fragmentary sectional view of the 
blank as shaped at station 2; 

Figure 7 is a sectional view of the blank as 
produced at station 3; 

Figures 8 and 9 are similar views of the blank 
as produced at stations 4 and 5; 

Figures 10, 11 and 12 are views of other forms 
of nut blanks that may be produced by the 
means and method herein disclosed; 

Figure 13 is a fragmentary sectional view of 
the tools for producing a nut blank, generally 
described as an acorn nut, such as illustrated in 
Figure 11; 

Figure 14 is a similar view of the tools for 
producing a nut blank, generally described as a 
Special high nut, such as illustrated in Figure 12; 

Figures 15 to 18, inclusive, illustrate the sev 
eral shapes of a blank, after successive operations 
thereon, in the fabrication of the so-called acorn 
nut, as shown in Figure 11; and 

Figures 19, 20 and 21 are similar views of the 
fabrication of the so-called special high nut. 
In the drawings, the numeral 0 designates 

the frame or body of a header, upsetting machine 
or similar apparatus; a die block; and 2 a. 
backing plate. A gate 29, carrying a plurality of 
tools, which cooperate with those in the die block 

f, has a reciprocating movement toward and 
away from the die block in a Well known manner. 
Within the die block are a plurality of tools 
Spaced apart at Stations severally designated 
f to 5, inclusive. At station f is a cut-off die 
f3, guide quill and collar 5, through which 
is intermittently fed a wire rod 4. A cut-off 
knife 6, actuated by mechanism (not shown) of 
conventional construction and operation, moves 
across the face of the die 3, and severs the 
projecting end of the rod 4 to form a blank 8. 
The rod f4 is intermittently moved in the di 

rection of its length beyond the face of the die 
3 by feed mechanism (not shown) of well known 

construction and operation. The blank 8 so 
Severed is carried by the knife 6, or other means, 
to the tools at station 2. 

Fixed in the die block it at station 2 is a 
heading die 9, having a recess or cavity 25 in 
the face thereof. Movable in the die 9 is a pin 
2, the outer end of which forms a, bottom for 
the recess 25 when the head 22 thereon is in en 
gagement with the backing plug 20, and is moved 
in One direction by a Spring 23. After the blank 
has been subjected to pressure at this station, 
within the recess 25 or the like, it is ejected 
therefrom by a knockout pin 27 into the path 
of the transfer mechanism (not shown) but 



2 
which may be any one of many such mecha 
nisms, and carried to station 3. 
Fixed on the gate 29 is a punch block 38, with 

in which is Secured a plurality of punch holders 
3, 32, 33 and 34, spaced so that the centers 
thereof are substantially coincident with the cen 
ters of the tools at Stations 2 to 5, inclusive. 
Each punch holder at its rear end is in engage 
ment With a backing plate 35. 
Movable in punch 35 in the punch holder 3 is 

a pin 37, having a head 38 at its rear end, which 
determines its forward position and also engages 
a stop pin 39 within a recess in the punch. Be 
tween a backing plug 40 and the head of pin 39 is 
a spring 4f which exerts its tension so as to move 
the pin 37 to its forward position. 

Rear Ward movement of pin 37 is limited by the 
engagement of pin 39 with the backing plug 4. 
In operation the pin 37 pushes the blank 8 out 
of the cut-off knife 6 and into the recess 25 in 
the face of the forming die 9. The knife 6 re 
turns to its initial position preparatory to cutting 
off another blank and transferring it to station 
2, as before. 
The blank 24 as shaped at this station is showin 

in Figure 6, its exterior conforming With the 
shape of the recess 25, and a depression is formed 
in each end by the tips of the pins 37 and 2. As 
SO shaped the blank has an enlarged band por 
tion f 8, a chamfered portion 9 upon one side 
thereof, and an annular portion that is substan 
tially the same diameter as the blank 8 upon the 
Opposite side, with a rounded edge. 
The face of the punch 36 is recessed at 6 

around the opening therethrough and whereby 
the chamfer 9 is formed on the blank. 
The annular or lower portion of the blank 

forms the collar of the finished nut, and the 
cylindrical band portion is reshaped into an hex 
agonal exterior. 
At Station 3 the die unit consists of a body 

member 42, which is threaded into the die block 
with its rear end in engagement with the 

backing plate 2 and having an opening 43 there 
through. In the wall of this opening, at its outer 4 
send, are a plurality of radial slots 44, the bottom 
of each of which is at an angle to the axis of 
the body member. 
Within the opening 43 is a movably mounted 

die member 45, having a head portion 46 that is 
Substantially the same diameter as the opening 
and provided with a plurality of radial slots 26, 
the bottom of each of which is at an angle to the 
axis of the die member 45. In the embodiment, 
herein the slots 44 and 26 are six in number, 
which are equally spaced about the center and 
register with each other. The side Walls of the 
slots 25 are provided with die grooves 28. 
Securely held within the head portion 46 of 

the men her 45, concentric with the axis thereof, 
is a die 55, having a recess or cavity in its outer 
face that is substantially the same size and shape 
as the annular portion of the blank 24. 
Included in the unit at this station are a plu 

rality of pressure dies 49, one for each of the 
polygonal faces on the perimeter of the nut. 
Each die has a flat pressure face 50 with a flar 
ing throat face 7 at its upper end, a rear Wardly 
flaring cheek 5 upon each side thereof, and a 
cam portion 48 with a cam face at each end that 
is at an angle to each other and to the pressure 
face 50. The angle of these cam faces corre 
sponds with the angle of the bottom of the slots 
26 and 44, against which they ride. A lip 06 
projects laterally from each side of the pressure 
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2,287,214 
die 49 and a groove 52 is in the outer Wall of an 
upwardly projecting portion upon the top of the 
die. One pressure die 49 is movably mounted in 
each of the radial slots 26 and 44 when in register 
with each other, with the lips C6 within the 
grooves 28 in the Walls of the slots 26. Thus, the 
pressure dies may move both perpendicularly to 
the axis of the die member and parallel there 
with. The pressure dies 49 are moved toward 
their common center until the cheeks 5 of each 
die are in engagement with similar cheeks upon 
the adjacent dies by engagement of the outer 
angular walls of the depending portions 48 with 
the angular walls of the slots 44 in the body 
member 42. When in this position the open 
Space or cavity between the faces 5) of the pres 
Sure dies is polygonal and substantially the same 
shape in Cross section as that of the polygonal 
portion of the finished nut, being closed upon 
all sides with the opening at the top bellmouthed 
and flailing outwardly and in register with the 
recess in the die 55. 
Agarter spring 53 encircling all of the pressure 

iies 49, resting in the grooves 52, exerts a uni 
form, constant, limited pressure upon each die 
49 to move it toward their common center. 
A ring 54 fixed on the body member 42 pre 

VentS movement of the pressure dies in one direc 
tion when a face thereon engages said ring. 
(Fig. 1). 
Within the punch 56, fixed in the punch holder 

32 is a pressure pin 57, the head 58 of which de 
termines its forward position and also engages a 
backing pin 59. Between the backing plug 60 
and pin 5 is a spring 6, which exerts its ten 
Sion to move the pin 57 forwardly. 
The blank 24, after transfer from station 2 to 

Station 3, is projected into the cavity between 
the pressure faces 59 of the dies 49 by the pin. 
5. When so presented, the several members 
of the forming tools at this station are in the 
relative positions, substantially as shown in Fig 
ure 1. Neither of the cam faces upon the cam 
portion 48 of the pressure dies 43 is in contact 
With the adjacent angular walls of the slots 26 
and 44, there being a slight open space there 
between. The pressure dies are held in their in 
nermost position under tension of the garter 
spring 53, at which time a flaring throat at the 
open end of the hexagonal space between the 
inner faces thereof is formed by the angular 
faces (7. At this station the blank first engages 
the angular walls 97 of the dies, moving the 
dies radially outwardly against the pressure of 
the garter Spring 53 until the blank drops into 
the hexagonal space between the dies and comes 
to rest with the annular portion on the underside 
thereof within the recess or cavity. The punch 
56 now engages the Outer faces of the pressure 
dies 49, which moves the same and the member 
A5 rearwardly against the pressure of the Spring 
47. The pressure dies 49 move inwardly toward 
their common center by reason of the engage 
ment of a cam face on the cam portion 48 with 
the angular wall of the slots 44 and thereby 
squeezing the cylindrical band portion f 8 of 
the blank (Fig. 6) into a hexagonal form, aS 
shown in Figure 7, when the punch 56 has 
reached its forward position. This punch noW 
recedes and the hexagonally shaped nut remains 
in the cavity between the pressure dies 49. The 
garter spring 53 by a limited pressure holds the 
pressure dies 39 in their innermost position, with 
the faces 50 thereof in engagement with the 
hexagonal perimeter of the blank. 
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The blank (Fig. 7) is projected outwardly from 

between the dies 49 into the fingers of the trans 
fer mechanism, now in alignment thereWith, by 
a knockout pin 62, having a bushing 63 at its 
rear end, and between which and the member 
45 is a spring 64, which exerts its tension to 
hold the knockout pin in its retracted position. 
An ejecting movement is given the knockout pin 
62 by a knockout rod 65, which during its for 
ward movement engages the bushing 63. The 
blank (Fig. 7) is now transferred to station 4, 
where it is pushed out of the transfer means 
into an hexagonal recess 68 in the forming die 
69 by a punch 66 that is in engagement with a 
backing plug is, and mounted in the punch 
holder 6. 
The cross sectional shape of the tip of the 

punch 66 and the outer end of the recess 68 is 
the same as that of the polygonal portion of the 
finished blank, as illustrated, hexagonal, and 
whereby the blank and the lower portion of the 
recess or cavity is substantially the same size 
and shape as the annular portion of the blank 
24. Thus the blank is molded into its finished 
exterior shape with enlarged depressions in each 
end thereof, formed by the tip of the punch 
66, and a sinnilar tip upon the end of the pin 73. 
The blank as shaped at station 3 has a cham 
fered top face and a V-shaped depression in each 
end (Fig. 7). With relatively hard metal the 
corners of the cavity of the squeeze dies are not 
always filled out sharply, but are left slightly 
rounded. At station 4 the irregularities in the 
blank, if any, are eliminated, the pressure upon 
the blank being sufficient to cause the metal to 
flow outwardly completely filling the cavity and 
producing sharp corners at the junction of the 
faces of the polygonal cross section. The top 
of the blank is flattened with a sufficient cham 
fer around its edge. After withdrawal of the 
punch SS the blank (Fig. 8) is ejected from the 
recess S3 by knockout mechanism, comprising a 
rod 2, pin 3, between which and the rod 72 is 
an intermediate pin 74. A compression Spring 
75 surrounds the knockout pin 73 and exerts 
its tension so as to move the knockout pin rear 
Wardly after the pressure of the knockout rod 
72 has been withdrawn. On the intermediate 
pin is is a bushing 76, which forms a guide there 
for, and an enlarged head for engagement with 
the knockolt rod 72. The forming die 69 is 
mounted in sleeve , within which is a cylindri 
cal backing block 8. After being ejected from 
the tools at station 4, the blank is transferred to 
station 5, where a hole is punched therethrough 
and the blank (Fig. 9) completed. At this sta 
tion is a cluster holding die, which comprises in 
part a body member 8), with an enlarged head, 
held in the die block by any preferred means, 
to which is secured a segmental plate 8 by the 
screws 82. Within the member 8 is a movable 
die holder 83, in the outer end of which a die 
84 is fixed, and adjacent thereto an annular 
groove 85. 
The outer end of the bore of the member 8 

is provided with angular T-slots 86. Slidable 
within each of these slots is a T-headed die 8. 
having a flat inner face 88. As illustrated there 
are six of these dies, corresponding with the 
number of polygonal faces on the finished nut. 
Each die is formed with a lip 2 that projects 
into the groove 85, and thus provides an oper 
ative connection between the dies and die holder 
83. When in their inner position, the face 88 
of each die is in contact with the hexagonal face 
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of the blank and function merely to hold the 
blank in position. Therefore, there is an Open 
space between each die and those adjacent there 
to, illustrated in Figure 3, rather than in Con 
tact with each other, as with the pressure dies 
49, as shown in Figure 2. While this open space 
is desirable, it is not essential. It may be reduced 
by Substituting a thinner backing plug 90, Or. 
eliminated entirely by not using a backing plug. 
In this latter case the innermost position of the 
dies is determined by their contact with each 
other. 
Threaded into a die holder 83 is a hollow 

sleeve 89, and between the head thereof and the 
backing plug 90 is a spring 9 which holds the 
die holder 83 in its retracted or withdrawn posi 
tion, with the dies 87 in their cloited position, 
substantially as shown in Figure 3. 
A piercing punch 92, the operative end of 

which is substantially the same diameter as that 
of the hole in the finished nut, is held in a sleeve 
94 in the punch holder 93 and backed by plugs 95 
and 96. This piercing punch in rear of its oper 
ative or piercing end is slightly smaller in di 
ameter to facilitate piercing the hole in the blank 
and withdrawing the punch therefron. Under 
the pressure of the piercing punch the metal of 
the bank has a tendency to flow outwardly. 
This is resisted by the dies 87, the angular walls 
of which are in engagement with the angular 
Walls of the T-slot 86. Thus the exterior form 
of the blank is preserved and held against distor 
tion. 
Through the piercing die 84, and at a right 

angle to the axis thereof, is a pinch pin 97, pref 
erably, but not necessarily, having a pointed in 
ner end and a head 98 at its outer end that lim 

the extent of movement thereof in one direc 
Ol. 

Through one wall of the member 8), and bear 
ing against the head of the pin 97, is a pressure 
pin 99, which is moved inwardly by any con 
venient means. As shown, this mechanism con 
prises a rock arm 00, actuated by a reciprocat 
ing rod 0, and having an adjustable screw 92, 
which engages a plunger fe9, surrounded in part 
by a Spring (8 in contact with the pressure 
pin 99. 
As the slug ) (Fig. 1), cut from the blank by 

the piercing punch, leaves the blank, the pres 
Sure pin 99 is moved forward under the action 
of the mechanism described and its inner end is 
preSSed against the slug, holding it against move 
ment. When so held, the slug cannot be drawn 
back into the hole in the nut with the return of 
the piercing punch and the finished blank 
thereon. 

After the piercing punch 92 is withdrawn, 
preSSure upon the pin. 99 is released and the slug 
is free to travel through the hole 23 in the die 
holder 83 and the opening , through Which it 
drops by gravity into a receptacle arranged to 
receive it. The slugs are pushed through the 
hole fo3 by succeeding slugs as they are cut from 
Succeeding blanks. 

If the dies 87 maintain the same relative posi 
tion as above described during the withdrawal 
of the blank, the tendency would be to break off 
the piercing punch 92. If this occurs the blank 
Will be left in the dies with no means of With 
drawing it. The same situation would result if 
the punch instead of breaking off pulled out of 
the blank, as it would be quite apt to do, as the 
area of friction on the blank against the dies 8 
is greater than against the punch. These and 
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other difficulties are overcome in this invention 
through movement of the dies away from the 
blank, sufficient to relieve the friction thereon, 
permitting the blank to be withdrawn without 
friction upon any part thereof. This limited 
outward travel of the dies is accomplished by 
movement of the die holder 83 under the With 
drawal pressure or pull of the piercing punch 92, 
which, as soon as it is applied moves the die hold 
er 83 outwardly against the tension of the Spring 
9. During this action the dies 8 ride against 
the angular walls 86 and travel away from their 
common center until stopped by engagement of 
a shoulder on one or more of the dies with a seg 
ment stop plate 8. All pressure upon the out 
side walls of the blank now being relieved, it is 
Withdrawn with and on the punch. This radial 
Outward movement of the dies is merely Suffi 
cient to remove the friction thereof against the 
walls of the blank. As soon as the blank is with 
drawn from the dies the Spring 9 returns the 
die holder 83 and the dies 8 to their former in 
nermost positions. 
The blank after being pierced is carried rear 

Wardly on the piercing punch and stripped there 
from by its engagement With a stripper bushing 
ft)4 within a bracket 35 adjustably secured on 
the frame f. 
When the piercing punch 92 is withdrawn the 

dies 87 move slightly outwardly, that is, just 
enough to free the blank and allow the same to 
be Withdrawn from the cavity between the dies 
and to remain on the piercing punch until 
stripped therefrom. 

Figures 10, 11 and 12 illustrate some of the : 
Other many forms of nut blanks that may be pro 
duced by the Within method and means, the dies 
being specially shaped therefor. 
The blank 3 is formed with a collar at one 

end, the blank 4 being dome or acorn shaped, 
and the Special high blank 5 cylindrical in 
form. These illustrative forms of blanks (3 
and 4) are produced by the method and means 
particularly illustrated in part in Figures 13 and 
14. In Figure 13 the tools are designed to pro 
duce the acorn shape blank 4, shown in Fig 
ure ill. The heading die 9 at station 2 receives 
the cut-off blank and is provided with a cavity, 
into which the blank is projected by the pin 37. 
This cavity is shaped so that the blank is formed 
With a band portion f 8 that is substantially the 
Same diameter as the cut-off blank 8. Upon 
the top side of the band portion is a chamfered 
or conical section 9 formed by the recess 6 
in the punch 36, an annular portion f2 and a 
lower conical portion f2. The blank as so 
formed and shaped, illustrated in Figure 15, is 
then presented to the tools at station 3. At this 
station the conical portion f2 and the annular 
portion 29 are in the cavity of the die 55. The 
Squeeze or pressure dies 49 then function as be 
fore described, giving the exterior of the band 
portion 8 a polygonal form, hexagonal in the 
illustrations, Without disturbing the shape of the 
portions of the blank within the cavity of the 
die 55. This blank, so shaped, and illustrated 
in Figure 16, is then presented to the tools at 
station 4. The upper portion of the cavity in 
the forming die 69 is polygonal in cross section 
and the lower portion cylindrical in cross section, 
With a rounded bottom. The blank (Fig. 16) is 
projected into the cavity in the die 69 by a punch 
22 fixed in the punch holder 6 that has a tip 
23 thereon. With a rounded outer end. When in 
the forming die 69, the metal of the blank in the 
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annular portion f2) and conical portion 2 flows 
under the pressure of the punch 22, filling the 
rounded cylindrical bottom of the cavity and giv 
ing that portion of the blank a domed shape at 
the same time the tip f 23 forms a recess 39 in 
the blank, and the metal in the band portion f 8 
flows upwardly but still confined within the cav 
ity in the die 89. The blank as so formed and il 
lustrated in Figure 17 is then presented to the 
tools at station 5, where it is projected into the 
cavity in a die 3 held in a sleeve 32. The tip 
24 on the punch 25 in the sleeve 94 has a flat 
end face that gives the hole 30, formed by the 
punch 22 its finished shape and size. In this 
operation the metal displaced by the punch flows 
upwardly, forming a longer face on the polygonal 
portion and reducing in height the chamfered 
portion 9. The blank as thus shaped is ejected 
from the die 3 by the knockout pin 33, and is 
illustrated in Figures 11 and 18. 

In Figure 14 there are illustrated the tools 
utilized to form a blank, shaped substantially as 
shown in Figure 12. Station f, where the blank 
is cut from the rod, is omitted. In the fabrica 
tion of the blank 8 to produce such a complet 
ed blank (Fig. 12), the first operation is by the 
tools at station 2. The blank 8 is projected into 
the cavity in the heading die 9 and the band 
portion f2S with an adjacent chamfered portion 
2 formed upon one end thereof under pressure 
of the punch 36. Preferably, but not necessarily, 
the body 28 of this blank is substantially the 
same diameter as the blank 8. The blank so 
shaped, illustrated in Figure 19, is presented to 
the tools at station 3, with the body portion f 28 
in the cavity in the die 55. The Squeeze dies 49 
at this station shape the collar portion 26, as 
heretofore described for other blanks at station 3. 
The flow of metal by this die pressure does not 
change or distort the shape of the body portion 
28, which is confined within the cavity in the 
die 55. The blank so shaped, illustrated in Fig 
lure 20, is presented to the tools at station 4. The 
metal displaced by the punch 29 flows upwardly, 
extending the height of the polygonal band por 
tion and reducing the height of the chamfered 
portion 2, producing the finished blank, sub 
stantially as illustrated in Figure 21. 
A hole may be formed in the blank in the man 

ner set forth in relation to the blanks shown in 
Figures 17 and 18, or they may be made solid 
(Fig. 21) and the hole drilled therein, which ever 
may be the most convenient or desirable. If the 
hole is to be drilled a depression 34 is prefer 
ably formed in either one or both ends, as may 
be desirable, by the pressure and knockout 
punches, as shown at stations 2, 3 and 4, of Fig 
lure 14. 
By the method and tools shown herein a nut 

or similar blank is produced, part hexagonal and 
part cylindrical, the cylindrical portion being 
held against distortion or metal flow, while an 
Other cylindrical portion, by means of pressure 
against the Walls thereof, is reshaped into a po 
lygonal cross section. 
The disclosure herein is given merely as one 

embodiment of the present invention, which is 
not to be considered as limiting the invention, 
the scope thereof being determined by an under 
standing of the present disclosure as one embodi 
ment thereof and as particularly pointed out in 
the appended claims. 
What is claimed is: 
1. In mechanism of the character described; 

a die unit having a plurality of pressure dies ar 
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ranged about a common center; positive means 
for moving the dies toward said common center; 
and independent means applying pressure to Said 
dies to move the same toward said common 
center. 

2. In mechanism of the character described; 
a die unit having a plurality of pressure dies ar 
ranged about a common center; means for mov 
ing the dies toward said common center; and 
encircling resilient means applying pressure to 
said dies to move the same toward said common 
center. 

3. In mechanism of the character described; 
a die unit having a plurality of pressure dies ar 
ranged about a common center; means for nov 
ing the dies toward said common center; and a 
garter spring engaging all of said dies and apply 
ing pressure thereto to move the same toward 
said common center. 

4. In mechanism of the character described; a 
die unit having a plurality of dies arranged about 
a common center; means, as a transient member 
for moving said dies away from Said Common 
center; positive means for thereafter moving said 
dies toward said common center and shaping the 
exterior of the transient member between the 
inner faces thereof; means for ejecting the 
transient member from between said dies; and 
resilient means for holding said dies against Said 
transient member while being ejected. 

5. In mechanism of the character described; 
a die unit having a plurality of dies arranged 
about a common center and when adjacent there 
to the inner faces thereof surround a charnber 
formed thereby, each die having a flaring Wall at 
one end of the inner face thereof, which flaring 
walls form a throat for said chamber; a transient 
member for moving said dies away from Said Con 
mon center by engagement With Said flaring 
throat; means for thereafter positively moving 4 
the dies toward said common center and applying 
pressure to the walls of the transient member 
and thereby shaping the exterior thereof; eject 
ing means for moving the transient member out 
of said chamber; and independent means apply 
ing pressure to each die toward Said common Cen 
ter. 

6. In mechanism of the character described; 
a die unit having a plurality of pressure dies ar 
ranged about a common center; positive means 
for moving said dies away from Said Common 
center, said dies having an intermeshing engage 
ment with one of said positive moving means; and 
independent means that exerts a preSSure upon 
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said dies to move the sanine toward Said Connoil . 
center. 

7. In mechanism of the character described; 
a die unit having a body member with an Open 
ing therethrough and a plurality of radial slots 
therein; a plurality of dies, one in each of Said 
slots; a second member movable within the Open 
ing in the body member and having a plurality of 
radial slots corresponding in number and position 
with the slots in the body member, all of Said 
slots having inclined bottom Walls; a plurality 
of dies, each having a portion thereon. With Oppo 
sitely disposed cam faces, one die being movable 
Within each of the registering slots in the body 
and second member; a punch movable into and 
out of engagement with the dies, and when in 
engagement therewith moving the dies axially in 
the body member and causing then to travel to 
ward their common center by the engagement of 
the cam faces thereon with the angular Walls in 
the body member; and independent means en 
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gaging each die and exerting a preSSure thereon 
that tends to move the dies toward their connon 
center. 

8. In mechanism of the character described; a. 
die unit having a body member With an opening 
therethrough and a plurality of radial slots there 
in; a plurality of dies, one in each of Said slots; 
a second member movable Within the opening in 
the body member and having a plurality of radial 
slots corresponding in number and position with 
the slots in the body member, all of said slots 
having inclined bottom Walls; a plurality of dies, , 
each having a portion thereon. With oppositely 
disposed Cain faces, one die being movable With 
in each of the registering slots in the body and 
Secoid member; a punch movable into and out 
of engagement with the dies, and When in engage 
rilent thereWith moving the dies axially in the 
body member and causing them to travel toward 
their common center by the engagement of the 
cam faces thereon. With the angular walls in the 
body member; and independent means engaging 
each die and exerting a pressure thereon that 
tends to move the dies toward their common cen 
ter, said dies being positively moved away from 
their common center by the second member by 
engagement of the can faces thereon. With those 
on the Second member. 

9. In mechanism of the character described; a 
die unit having an Opening therethrough and a 
plurality of radial slots therein; a plurality of 
dies, one in each of said slots; a second member 
novable Within the opening in the body member 
and having a plurality of radial slots correspond 
ing in number and position. With the slots in the 
body member, all of Said slotS having inclined bot 
tom. Walls; a plurality of dies, each having a por 
tion thereon with oppositely disposed cam faces, 
One die being movable Within each of the register 
ing slots in the body and second member, said 
can faces upon the dies projecting into said slots 
and in one of the relative positions of the body 
and Second member having radial movement 
therebetWeen. 

10. In mechanism of the character described; 
a die unit having an opening therethrough and a 
plurality of radial slots therein; a plurality of 
dies, one in each of said slots; a second member 
mOVable Within the opening in the body member 
and having a plurality of radial slots correspond 
ing in number and position with the slots in the 
body member, all of said slots having inclined 
bottom Walls; a plurality of dies, each having a 
portion thereon With oppositely disposed cam 
faces, one die being movable within each of the 
registering slots in the body and second member; 
and stop means for limiting the movement of 
the second member relatively to the body mem 
ber, said dies being movable radially independent 
ly of said member at said limit of movement of 
the Second member. 

11. In mechanism of the character described; 
a die unit having a body member with an opening 
therein, in the walls of which are a plurality of 
radial slots with angular botton walls; a sec 
Ond member having a plurality of slots which 
register with those in the body member, these 
slots having guide grooves in the side walls there 
Of; a plurality of dies mounted in said radial slots 
and movable toward and away from the center 
of Said members, having intermeshing engage 
ment With the grooves in the second member; 
and means for actuating the second member 
axially in one direction, thereby imparting move 
ment to the dies, 
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12. In mechanism of the character described; 

a die unit having radially movable dies therein; a 
piercing punch; means for actuating the punch, 
whereby it will pierce the blank held in the cavity 
between said dies; a contact member mounted in 
Said unit; and positively actuated means for ac 
tuating said contact member, whereby it will en 
gage and hold the slug cut from the blank, said 
means being timed so as to engage the slug as it 
is cut from the bank and released after the punch 
has been Withdrawn. 

13. Mechanism for producing a nut or similar 
blank having a portion thereof substantially cy 
lindrical in cross Section and another portion 
substantially polygonal in cross section compris 
ing in part a die to receive one end of a cylin 
drical portion of a Workpiece, in Which the Work 
piece is held rigid during the upsetting thereof, 
and a Squeeze die that applies pressure to the 
Workpiece outside of the die and without disturbs 
ing the metal of the cylindrical portion. 

14. Mechanism for forming a nut or similal 
blank, comprising in part, a cavity die that re 
ceives a portion of the bank, and Squeeze dies 
that apply radial pressure to the cuter wall of 
that portion of the blank not Within the cavity, 
reshaping the Same, and Without distriling the 
shape of that portion of the blank Within the 
cavity. 

15. The combination With a squeeze die having 
a plurality of pressure dies that move toward 
and away from a common center, of a cavily die 
adjacent thereto, the cavity therein baing sub 
stantially an extension of the open space between 
the inner faces of the pressure dies. 

16. The combination. With a squeeze die having 
a plurality of pressure dies that move toward and 
a Way from a common center, of a cavity die ad 
jacent thereto, one face of which forms the loor 
of the opening in the Squeeze die betWeen the in 
ner faces of the pressure dies. 

17. In mechanism of the character described; 
a die unit having an outer member, an inner 
member movable within the outer merinber, each 
member having oppositely disposed slots with in 
clined bottom Walls; a plurality of pressure dies 
arranged about a common center, each pressure 
die having a portion thereon that projects into 
tWo of said oppositely disposed slots When in reg 
ister with each other and having an interinesh 
ing engagement With one of the hembers at an 
angle to the side Walls of the slots. 

18. In mechanism of the character described; 
a die unit having an outer member, an inner 
member movable Within the outer meinber, each 
member having oppositely disposed slots with in 
clined bottom Walls, the slots in the Second men 
ber having a guide groove in a Wall thereof; a 
plurality of pressure dies arranged about a com 
mon center, each die having a portion hereon 
that projects into two of said oppositely disposed 
slots when in register With each other and hav 
ing an interneshing engagement With the said 
guide groove. 

19. Mechanism for producing a nut or Similar 
blank having a portion thereof Substantially cy 
indrical in cross section and another portion sub 
stantially polygonal in CrOSS Section, comprising 
in part, a cavity die to receive a cylindrical por 
tion of a Workpiece, and a die that reshapes 
that portion of the workpiece outside of the cav 
ity die by the application of pressure to the work 
piece, substantially perpendicular to its length 
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and without distortion of the metal within the 
first mentioned die. 

20. Mechanism for producing a nut or similar 
blank having a portion thereof substantially cy 
lindrical in cross section, and another portion 
Substantially polygonal in cross section, compris 
ing in part companion tools, one of which has a 
cavity that in cross section is substantially the 
Same size and shape as one end of the workpiece, 
and another tool having a cavity of variable size; 
and mechanism for actuating the last mentioned 
tools. Whereby the size of the cavity will be re 
duced and pressure applied to the workpiece per 
pendicular to the length of the cavity and there 
by change the shape of the workpiece outside of 
the first mentioned cavity, and without distor 
tion of the shape of any other portion of the 
Workpiece. 

21. Mechanism for producing a nut or similar 
blank having a portion thereof substantially 
cylindrical in cross section and another portion 
Substantially polygonal in cross section, compris 
ing companion tools that form an enlarged por 
tion on a cylindrical workpiece; a die having a 
cavity, into which is projected that portion of the 
Workpiece having a lesser diameter; and a die 
that applies pressure to that portion of the work 
piece having a larger diameter at substantially 
a right angle to its length and without distor 
tion of the metal within the said cavity. 

22. In mechanism of the character described; 
a die unit having an outer member and an inner 
member movable within the outer member, each 
member having oppositely disposed slots with 
inclined bottom walls; a cavity die in one end 
of the inner member; and a plurality of pres 
Sure dies arranged about a common center and 
movable across the face of the cavity die, each 
pressure die having a portion thereon that pro 
jects into two of Said positively disposed slots 
When in register with each other. 

23. In mechanism of the character described; 
a die unit having an outer member and an inner 
member movable within the outer member; a 
cavity die in the inner member; and a plurality 
of pressure dies arranged about a common cen 
ter, each pressure die having engagement with 
the inner member whereby one face thereon 
Will move radially in substantially the same plane 
as the exposed face of the cavity die. 

24. In mechanism of the character described; 
a die unit having an outer member, an inner 
member movable within the outer member, each 
member having oppositely disposed slots with 
inclined bottom walls; a plurality of pressure 
dies arranged about a common center, each pres 
Sure die having a portion thereon that projects 
into two of Said oppositely disposed slots when 
in register with each other and in some of their 
relative positions being out of contact with the 
bottom Walls of said slots. 

25. In mechanism of the character described; 
a die unit having an outer member and an inner 
member movable within the outer member, each 
member having oppositely disposed slots within 
inclined bottom Walls; a cavity die within one 
end of the inner member and a plurality of pres 
Sure dies arranged about a common center mov 
able across the end of the second member and 
held against axial movement relative to the sec 
Ond member. 

RICHARD LESTER WILCOX. 


