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UNITED STATES PATENT OFFICE 
2,421,935 
DE 

Joseph H. Gosnell, Jr., Minneapolis, Minn. 
Application April 17, 1944, Serial No. 531,517 

This invention relates to new and useful im 
provements in dies and more particularly to dies 
of the general character employed for threading 
caps or closures by pressure, such as may be used 
on glass jars, and many other types of containers. 
An important feature of the present invention 

resides in the provision of a die for forming con 
tinuous threads in flanged caps or closures, com 
prising a plurality of coacting die segments hav 
ing means for simultaneously expanding them 
into engagement with the interior surface of a 
cap flange around its entire circumference, where 
by a continuous thread may be formed in the 
cap in one operation. 
A further object is to provide a die for forming 

threads in the flanged Wall of a cap or closure 
by the application of pressure against the cap 
flange in a direction at right angles to the move 
ment of the press ram, and whereby little or no 
preSSure is exerted on the cap and in an axial 
direction during the operation of forming the 
threads. 
A further object is to provide an apparatus for 

forming continuous threads or part threads in a 
closure or similar device, comprising a die holder 
having a plurality of die segments and wedge ele 
ments supported therein, and the wedge ele 
ments being interposed between adjacent ends 
of the die segments and arranged to be engaged 
by a plunger whereby said wedge elements are 
forced outWardly to thereby expand the die seg 
ments into engagement with the flanged wall of 
a cap to form threads therein, and each wedge 
element having a die Surface adapted to Cooper 
ate With the die Segments to complete the forma 
tion of the threads, and whereby the resultant 
threads Will be continuous and unbroken around 
the Wall of the cap. 
A further object is to provide a thread form 

ing die comprising a plurality of die segments 
each having an inclined surface adapted to be 
engaged by a plunger as the plunger approaches 
the limit of its working stroke, whereby said seg 
ments are positively expanded into engagement 
with the work being operated upon, and whereby 
the downward thrust or vertical pressure of the 
plunger against the inclined surfaces of the die 
Segments is converted into a horizontal pressure 
to force the die segments into engagement with 
a Wall of the Work in a horizontal plane, thereby 
to form threads or other depressions therein. 

Other objects of the invention reside in the 
unique construction of the die as a whole, whereby 
the various segments thereof are movably and 
inseparably supported in a die holding member 
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which in turn is movably mounted in a Supporting 
head carried by the ram of the press, and Said 
head carrying a plunger having a Surface en 
gageable with a plurality of wedge elements, hav 
ing operative connections with the die segments 
whereby when the plunger is operated to out 
wardly translate said wedge elements, the die Seg 
ments are expanded into engagement with the 
flanged wall of a cap or other work; in the simple 
manner of mounting the die segments in the die 
holder whereby they may readily and quickly be 
removed therefrom as when substituting one set 
of die segments for another; in the provision of 
a die for forming continuous or part threads ex 
teriorally of a cap flange; and in the provision of a 
simple and inexpensive die of this general type 
which may be manufactured at low cost and 
which readily lends itself for use on conventional 
presses with little or no alterations of the press. 
Other objects of the invention will appear from 

the following description and the accompanying 
drawings and will be pointed out in the annexed 
claims. 
In the accompanying drawings there has been 

disclosed a structure designed to carry out the 
various objects of the invention, but it is to be 
understood that the invention is not confined to 
the exact features shown, as various changes may 
be made within the Scope of the claims which 
follow. 
In the drawings: 
Figure 1 is a vertical Sectional view showing 

the die in its normal contracted position; 
Figure 2 is a view similar to Figure 1. With some 

of the parts omitted, showing the die segments 
partially expanded as a result of downward move 
ment of the plunger; 

Figure 3 is a similar view to Figure 1 showing 
the plunger at the bottom of its Working stroke 
and the segments expanded to form threads in a 
cap wall; 
Figure 4 is a bottom view of the die showing 

the die segments and wedge elements in con 
tracted position; 

Figure 5 is a View similar to Figure 4 but, 
showing the die segments expanded; 

Figure 6 is a Side elevational view of the die 
partially broken away; 

Figure 7 is a perspective view showing one of 
the wedge elements removed from the die holder; 

Figure 8 is a perspective view showing one of 
the die segments removed from the die holder; 

Figure 9 is a fragmentary view showing one 
of the slots which support the die segments and 
wedge elements; 
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Figure 10 is a perspective view of a form of 
closure cap prior to having threads formed 
therein; 

Figure 11 is a similar view showing the cap 
after threads have been formed in the flange 
thereof; 

Figure 12 is a view showing a modified con 
struction wherein the die segments are normally 
expanded and are contracted into engagement 
with the closure wall to form exterior threads 
therein; and 

Figure 13 is a view similar to Figure 12 showing 
the die segments contracted into engagement 
With the closure wall. 

In the selected embodiment of the invention 
herein disclosed there is shown in Figure 1, for , 
purpose of disclosure, a portion 2 of a bed plate 
of a conventional press and a ram 3, indicated 
in dotted lines. A cup shaped member 4, having 
an upper annular flange 5 is seated in a suitable 
aperture or bore 6 provided in the bed plate 2. 
A member 7 is, yieldably mounted in the cup 

shaped member 4 and has a stem 8, which is 
slidably supported in a bore 9 provided in the bot 
tom Wall of the member, as best shown in Fig. 
ure 1. Suitable Springs are received in sockets 
provided respectively in the member. . and bot 
tom wall of the cup shaped member 4, and con 
stantly exert an upward pressure against the 
member 7 to retain it in its normal elevated posi 
tion shown in Figure 1. The member 7 is adapted 
to support the work to be operated upon, in the 
present instance, paper caps. 2 Such as may be 
used to provide closures for various types of con 
tainerS. 

In the present application I have shown each 
cap 2 as being composed of two parts, an annulus 
or collar. 3 preferably made by winding sheet 
paper upon itself to form a cylinder and then 
severing the cylinder into sections whose lengths 
are substantially equal to the height of the flange 
of the closure when the latter is completed. 
Within the annulus or collar 3 there is snuggly 
fitted a cup shaped member 4 which may also 
be of paper. A cup shaped member 4 is inserted 
into and secured in each annulus or collar 3 
and the assembly is then positioned on the yield 
ably mounted block or member 7, as, shown in 
Figure 1. It is to be understood that when the 
die is in its normal inoperative position, the die 
assembly is positioned over the yieldable block 
in spaced relation thereto to permit the insertion 
of the work between the block and die and also 
to permit its removal of the work therefrom, when 
the thread forming operation has been com 
pleted. The particular manner, of forming the 
cylindrical Wall portion 3 of the cap and secur 
ing the cup shaped member 4 therein, as shown 
in Figures 10 and 11, is old and Well known 
in the art and forms no part of the present inven 
tion. 
The novel die herein disclosed is shown con 

prising a die holder, generally designated by the 
numeral 5, having a plurality of radially dis 
posed open slots 6 and 7 in its lower face which 
extend outWardly to the periphery.thereof from 
a circular, bore f8 provided in the die holder. The 
die holder 5 is movably supported from a head 
f 9 by a plurality of bolts or studs 2 f, shown having 
their lower reduced terminals received in 
threaded engagement with the die holder and 
having heads 22 vertically movable in sockets 23 
provided in the head 9. Suitable springs. 24 are 
received in Sockets 25 and 26 provided in the die 
holder 5 and head 3, respectively, asbest shown 
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4 
in Figure 6, and cooperate to constantly urge the 
die holder 5 and head 9 away from one another 
into the positions shown in Figure 1. 
A plunger 27 is secured in abutting relation to 

the head 9 and has a stem 28 received in a bore 
29 provided in the head 9. Suitable nuts 3 
are received in threaded engagement with the 
upper end of the stem 28 of the plunger 27, 
thereby to firmly secure the plunger in position 
for operation as a unit with the head 9. 
The lower end portion of the plunger 27 is 

received in the bore 8 provided in the die holder 
5, and the lower end of the plunger has a beveled 
face 32 adapted to engage the thread forming 
segments and elements next to be described. 

In the invention as shown in Figures 1, 2 and 3, 
the die holder 5 is adapted to support a plurality 
of thread forming die sections 33 and wedge ele 
ments 34. The die sections 33 are relatively 
larger than the wedge elements 34 as will be 
noted by reference to Figures 4,5,7 and 8. The 
die sections 33 have upstanding tongues. 35 adapt 
ed to be received in the slots 7 provided in the 
bottom face of the die holder 5, and the wedge 
elements 34 have similar tongues 36 receivable in 
the relatively smaller slots 6 provided in the die 
holder. The tongues 35. and 36, as clearly illus 
trated in Figures 6, 7 and 8, taper outwardly at 
their upper ends, and the slots 6 and 7 are 
correspondingly shaped thereby to prevent the 
die segments 33, and wedge elements 34 from 
dropping out of the bottom of the die holder, 
when inserted therein, as shown in Figures 4 
and 5. 
By reference to Figures 4 and 5 it will be noted 

that the opposed ends of the die segments 33 are 
formed with inclined faces 37 which are engaged 
by inclined faces 38 provided on the wedge ele 
ments 34. Suitable means such as a spring 39 
is provided for constantly urging the die seg 
ments 33 and Wedge elements 34, inwardly into 
contracted position as shown in Figure 4. The 
Spring 39 as shown in the drawings, encircles the 
die holder 5 and is seated in concave seats 4f 
provided in the Outer ends of the die segments 33 
and wedge elements 34, as shown. 
The periphery 42 of each die segment 33 is 

provided with an elongated bead 43, and the 
periphery 44 of each wedge element 34, is pro 
vided with a similar bead 45. The beads 43, and 
45 cooperate to form an internal thread in the 
cap, when the die segments and wedge elements 
are expanded by relative downward movement 
of the plunger 27, from the position shown in 
Figure.1 to that shown in Figure 3. This results 
because of the inclined face 32 of the plunger 27 
engaging the interiorinner faces 46 of the wedge 
elements 34, as will readily be understood by ref 
erence to Figures 1, 2 and 3. 
An important feature of the invention resides 

in the formation of the die: segments. 33 and 
wedge elements. 34:and their relative positions in 
the die holder 5. By reference to Figures 1 and 
4 it will be noted that When the die segments, and 
Wedge elements are contracted, as when the 
plunger. 2 is in its upper position, shown in Fig 
ure 1, the inner beveled faces. 46. of the Wedge 
elements will be positioned within the confines 
of the die segments 33, whereby they... are readily 
engaged by the lower:end of the plunger 27, when 
the latter is moved downwardly from the position 
shown in Figure 1 to that shown in Figure 3. 
The die segments. 33 and wedge-elements. 34: are 
So shaped and related to one another, that when 
the plunger 27 reaches the limit of its downward 
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movement, shown in Figure 3, the peripheries 42 
and 44 of the die segmentS 33 and Wedge ele 
ments 34, respectively, will cooperate to form a 
true circle or cylinder whereby the coacting beads 
43 and 45 will cooperate to form a continuous 
thread in the flange 3 of the cap 2, as will be 
understood by reference to Figure 6 and as clear 
ly illustrated in Figure 3. 

It is to be understood, however, that if it is de 
sired to form only part threads or grooves in the 
cap instead of a continuous thread, such part 
threads may readily be formed by simply fash 
ioning the beads 43 and 45 accordingly. In SOme. 
instances it may be found desirable to completely 
omit the thread forming beads 45 on the wedge 
elements 34. 
In Figures 12 and 13 there is shown an appa 

ratus for making exterior threads on the periph 
ery of a cap, as distinguished from the interior 
threads formed by the apparatus shown in Fig 
ures 1 to 3. 

In the form shown in Figure 12 a suitable block 
47 is shown mounted on the bed plate 2 and may 
be secured thereto by suitable bolts 48. A shal 
low bore 49 is provided in the block 47 and has a 
lower cylindrical wall portion 5 and an upper 
inclined wall portion 52. A die Supporting plate 
53 is mounted for vertical movement in the cy 
lindrical bore 49 and is retained therein by bolts 
54 having heads 55 received in sockets 56 pro 
vided in the bottom face of the block 47. 
The upper face of the plate 53 is provided with 

radial grooves 57 each adapted to receive a die 
segment 58 having tongues 59 slidably received 
in the grooves 57, as will readily be understood 
by reference to Figures 12 and 13. The peripheries 
6 of the die segments 58 are beveled to corre 
spond to the beveled bore 52 in the block 4, 
whereby when the die segments are moved down 
wardly relatively to the block 47, they will be 
forced inwardly to the positions shown in Figure 
13, as will readily be understood. 
A cap supporting member 62 is secured to the 

plate 53 by such means as bolts 63 and serves 
to provide a support for the cap 2 during the 
operation of forming the threads in the periphery 
thereof. The bolts 54 are shown provided with 
threaded terminals 64 received in apertures pro 
vided in the plate 53 and may also be Screw 
threaded into suitable threaded sockets provided 
in the bottom face of the supporting member 62. 
A suitable spring 65 has its ends received re 

spectively in sockets provided in the block 47 and 
supporting member 62 and serves to constantly 
urge the plate 53 carrying the die segments and 
supporting member 62, upwardly to the position 
shown in Figure 12. A suitable Spring 66 is also 
interposed between each die segment 58 and the 
supporting member 62 to constantly urge the die 
segments outwardly into the positions shown in 
Figure 12. 
The usual ram 3 of the press may be provided 

at its lower end with male die 60 having a reduced 
cylindrical portion 6 adapted to enter the cap 
2, as shown in Figures 12 and 13, thereby to sup 
port the flanged wall of the cap during the op 
eration of forming threads in the periphery of 
the cap, as shown in Figure 13. In Figure 12 the 
male die is shown in the position when it has 
just engaged the die segments 58 and whereby 
the cap 2 is firmly supported upon the member 
62. As the ram continues in its doWinWard nove 
ment from the position shown in Figure 12to that 
shown in Figure 13, the die segments 58 are 
forced inwardly against the tension of the Springs 
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66, as the result of the coacting beveled faces 6 
of the die segments and the beveled wall 52 of the 
block 4. Such inward movement of the die Seg 
ments 58 will cause the thread forming beads 68 
provided on the inner faces thereof to become 
embedded in the periphery of the cap 2, whereby 
exterior threads are formed in the cap as will 
readily be understood by reference to Figures 13. 
When the ran 3 Starts its upward movement, 

the cap supporting member 62 will follow the 
male die 60 until its upward movement is ar 
rested as result of the heads 55 of the bolts 54 
engaging the bottoms of the Sockets 56, as shown 
in Figure 12. Simultaneously as the Supporting 
member 62 moves upwardly to the position shown 
in Figure 12, the die segments 58 are expanded 
or moved outWardly by the action of the Springs 
66, whereby the thread forming beads 68 are 
moved out of engagement with the periphery of 
the cap, as shown. The ram then continues its 
upward movement until the bottom end of the 
cylindrical portion 67 of the male die 60 is spaced 
well above the top face of the die segments 58, 
after which the cap may readily be removed from 
the bottom of the ram and a new one fitted 
thereon to be threaded as hereinbefore de 
Scribed. 
The novel thread forming apparatus herein 

described readily lends itself for use in forming 
threads in various materials to be used in the 
nanufacture of caps or closures for various types 
of containers. The type of thread to be formed 
in the cap is readily controlled by changing the 
size and shape of the thread forming beads pro 
vided on the die segments, as will readily be 
understood. It is also to be understood that while 
I have herein described the apparatus as used for 
forming threads in paper caps, such as may be 
used as closures for Mason jars, and the like, the 
apparatus may be used for making various other 
types of articles where applicable without de 
parting from the Scope of the invention. 

It will be apparent to those skilled in the art 
... that I have accomplished at least the principal 
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objects of my invention, and it will also be ap 
parent to those skilled in the art that the em 
bodiments herein described may be variously 
changed and modified without departing from the 
Spirit of the invention, and that the invention 
is capable of uses and has advantages not here 
in specifically described; hence it will be appre 
ciated that the herein disclosed embodiments are 
illustrative only, and that my invention is not 
limited thereto. 
I claim as my invention: 
1. In a die of the class described, a hollow die 

member, a cylindrical cap supporting member 
yieldably mounted in the die member, a holder, 
a plurality of die segments mounted for radial 
movement in the holder and each having a 
thread-forming portion on its periphery, and a 
plunger mounted for movement in a direction at 
right angles to the movement of the die seg 
ments, said plunger having operative connections 
with the die segments whereby when moved in 
one direction, said segments are expanded into 
engagement with a flange of a closure cap there 
by to provide a continuous Screw thread therein. 

2. In a die of the class described, a fixed hollow 
die member, a cap supporting member yieldably 
mounted therein, a ram, a die holder supported 
on the ram over the cap supporting member, a 
plurality of die segments movably mounted in 
the die holder and each having a thread-form 
ing portion on its periphery, wedge elements as 
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sociated with said die segments, and each having 
a thread-forming portion, and a plunger fixed to 
the ram and movable thereWith When the ran 
is operated, whereby said plunger may engage 
the wedge elements and outwardly translate them 
to expand the die segments into thread-form 
ing engagement with the flange of a cap posi 
tioned on the cap supporting member, the thread 
forming portions of Said Segments and Wedge 
elements cooperating to provide a continuous 
thread in the cap, when moved into thread-form 
ing engagement thereWith. 

3. In a die of the class described, a fixed hollow 
die member, a cap supporting member yieldably 
mounted therein, a ram, a head secured to said 
ram, a die holder yieldably supported on the ram 
over the cap supporting member, a plurality of 
die segments mounted for radial movement in 
the die holder and each having a thread-form 
ing portion on its periphery, Wedge elements in 
terposed between said die segments and each 
having a thread-forming portion, and a plunger 
fixed in said head and movable therewith when 
the ram is operated, whereby said plunger may 
engage the Wedge elements and outwardly trans 
late them to expand said Wedge elements and die 
segments into thread-forming engagement with 
the flange of a cap positioned on the cap sup 
porting member, said segments and wedge ele 
ments cooperating to provide a continuous, uni 
terrupted thread in the cap. 

4. In a die of the class described, a fixed hollow 
die member, a Cap Slipporting member mounted 
therein, a ram, a head secured to said ram, a 
die holder yieldably supported from said head, 
a plurality of die segments mounted for radial 
movement in the die holder and each having a 
thread-forming portion on its periphery, wedge 
elements interposed between adjacent die seg 
ments and each having a thread-forming por 
tion, the inner ends of said wedge elements be 
ing inclined to the axis of the die holder, and a 
plunger fixed in said head and movable there 
With when the ram is operated, whereby said 
plunger may engage the inner inclined ends of 
the Wedge elements and outwardly translate said 
elements, whereby they will expand the die seg 
ments into thread-forming engagement with the 
flange of a relatively large cap supported on the 
cap. Supporting member, the thread formed by 
Said Segments and wedge elements being con 
tinuous and unbroken. 

5. In a die structure of the class described, a 
hollow die member adapted to be secured to the 
bedplate of a press, an article supporting mem 
ber yieldably mounted in said die member, a 
head adapted to be secured to the press ram for 
movement thereWith, a plunger secured in said 
head and depending therefrom, a die holder yield 
ably supported from said head and having an 
axial bore for receiving the plunger, a plurality 
of die segments mounted for radial movement 
in the die holder and having their inner ends. 
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normally positioned in the path of the plunger, 
and means whereby. When the plunger is Operated. 
to move said die segments into, operative engage 
ment. With the article, the lower faces of the die. 
segments will engage the article and firmly Sup 
port it on the die supporting member, after 
which the plunger will continue its downward 
movement relative to the die holder and subse 
quently engage said Wedge elements, and die seg 
ments and eXpand them into operative engage 
ments. With the cap, to provide a continuous un 
interrupted thread therein. 

6. In a die structure of the character described, 
a cup-shaped die member adapted to be fixedly 
supported in the bedplate of a press, a plunger 
secured to and movable with the press ram, an 
article supporting member yieldably supported 
in said die member and adapted to recede into 
the die member under pressure of the plunger 
whereby the wall of the cup-shaped die member 
may support the flanged Wall of a closure cap 
against OutWard preSSure, during the working 
stroke of the plunger, a die holder, a plurality of 
die Segments movably mounted in the die holder 
and each having a thread-forming portion adapt 
ed to engage the periphery of the cap flange, 
Wedge elements interposed between said die seg 
ments, Said plunger having its lower end posi 
tioned in a bore in the die holder in operative 
relation to the inner ends of the wedge elements 
and Said die Segments, means permitting relative 
axial movement of the die holder with respect to 
the plunger to permit the die segments to en 
gage the cap flange before the plunger can en 
gage the inner ends of the Wedge elements and 
Said die segments and simultaneously expand 
them into thread-forming engagement with the 
closure flange to form therein a continuous 
thread, and means for contracting the die seg 
ments and said Wedge elements, after the thread 
forming operation has been completed, thereby 
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to permit convenient removal of the threaded 
ClOSure from the die. 

JOSEPH. H. GOSNELL, JR. 
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