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5 Clains. 

This invention relates to the manufacture of 
Solid metal buttons and, among other objects, 
airins to simplify manufacturing processes and 
reduce manufacturing costs. 
The nature of the invention may be readily 

understood by reference to the processes of man 
ufacture illustrated in the accompanying draw 
ing and described in the specification. 

In Said drawing: 
Fig. 1 is a Section, more Or eSS diagrannatic 

in character, through the forming dies and as 
Sociated partS, ShOWing the arrangement of the 
button blank at the beginning of the forming op 
eration; 

Fig. 2 is a Similar VieW showing the bank in 
an intermediate stage of foration; 

Fig. 3 is a signilar view showing the relation 
of the dies upon completion of formation; 

Fig. 4 is a Sectional View of an arrangement 
for removing the finished button from the die; 

Fig. 5 is a similar View of the same structure 
just after the removal Of the button; 

Fig. 6 is a plan View on an enlarged Scale of 
One form of competed button having an embossed 
head; 

Fig. 7 is a Sectional elevation of the button; 
Figs. 8, 9, and 10 are views similar to Figs, 

1, 2, and 3 respectively, of a process in Which the 
die Surrounding the blank is moved relative to 
the blank during the forning operation to ex 
pose successively greater amounts of the blank to 
the heading operation; and 

Fig. 1 is an elevation showing the die. Sup 
porting riser and depressible riser cams. 

Solid buttons made by the inventive process are 
characterized by a die receSS or cup (e.g. the cup 
e-Fig. 7) formed in the end of that portion of 

the blank providing the shank of the button, 
Which die Cup Serves to bend or upset the pronged 
attaching fastener. In the case of attachment by 
a double pronged fastener the prongs are bent 
or upset by the curved surface 2 of the die cup 
around a bar or its equivalent extending trans 
versely across the die cup. Single pronged fas 
teners are upset directly or indirectly by the 
curved die Surface So that the prong cannot 
be withdrawn through the Small opening into the 
die Cup through which the fastener prong en 
ters. In the case of Single prong fasteners it is 
frequently desirable to place an insert or filler in 
the die cup so that a long prong Will be held 
even though it is upset only for a short distance at 
its extremity. The fastener prongs are gener 
ally made of steel so as to penetrate without bend 
ing, any desired number of thicknesses of hard, 

(C. 79-3) 
close textured cloth, and therefore require an 
equally hard or harder die surface to upset them. 
Aside from the advantage of low cost, by making 
the button from a solid steel blank an adequately 
hard die surface is provided by the die cup formed 5 
in the steel blank itself and without the addition 
of other elements which would be necessary to 
assist in upsetting a fastener prong if the button 
were formed of softer metal. On the other hand 
the formation of buttons from Steel presents prob- 10 
lens not encountered in the fabrication of the 
buttons from softer and more ductile imetal. 
In the illustrative method a rod-like blank 3 

is cut from a soft Steel rod (e.g. about 4'' in di 
ameter and having a carbon content of approxi- 5 
mately .05 to .15 of 1%) whose diameter is Sub 
stantially that intended for the shank of the 
finished button. The length of the blank cut is 
appropriate to the desired diameter of the head 
4 of the finished button. In other Words, the 20 

diameter of the button head may be governed 
largely by the selected initial length of the blank 
Without materially altering the character of the 
forming operations or of mechanical devices en 
ployed therein. 25 
The rod-like blank 3 of predetermined length 

is inserted in a die block 5 (Fig. 1) Which in this 
instance is slightly greater in diameter than the 
diameter of the blank. For example, the inter 
nal diameter 6 of the die may be .2575 inch to 30 
receive a blank of a diameter of .25 inch. This 
relationship of diameters not only makes it possi 
ble to position the blank merely by dropping 
it in the die but also facilitates. Certain of the 
forming Operations presently described. 35 
The blank projects a substantial portion of its 

length from the end of the die 5 (see Fig. 1), the 
volume of the projecting portion of the blank be 
ing adequate to provide metal to form the head 
of the button. The diameter of the button 40 
head is determined in the present case largely by 
the volume of that portion projecting from the 
die. The balance of the length of the blank is 
confined within the die and held against Substan 
tial lateral expansion. 45 
To form the button the exposed end of the 

bank is struck by a heading too herein shown in 
the form of a reciprocating header which may 
advantageously be carried on a slide Or crosshead 
and driven by a crank. The initial impulse of 50 
the heading blow (see Fig. 2) results in the Sub 
stantial formation of the die cup 9 in the oppo 
Site end of the blank by the die punch. 8 whose 
end is shaped as at 9 to form the die cup. In 
this case the die punch is provided with a shoul-, 55 
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der at 2 which forms the shoulder 2 just inside 
the rin of the cup and which serves to seat a 
transverse bar or other fastener prong engaging 
device to cooperate with the fastener in attach 
ing the button. During the foregoing operation 
the blank moves slightly into the die as it forms 
OVer the end of the die punch 8, and this action 
is facilitated by the fact that the blank is slight 
ly Smaller than the die which enables the metal 
to move Ore easily over the end of the punch. 
As the die cup nears completion, the resistance 
builds up to. Such a point that the force of the 
header A is concentrated on the exposed portion 
Of the blank (which now is somewhat shorter 
thain the initial projection-see Fig. 1), to flatten 
and COInplete the formation of the head. Dur 
ing the initial partial formation of the die cup 
SOrne lateral eXpansion of the exposed portion of 
the blank. Of course takes place, as shown at 22, 
Fig. 2, but this expansion is not so great as to 
interfere with the movement of the blank into the 
dietO Complete the formation of the die cup. As 
ShoWin in Fig. 2, despite the enlargement of the 
projecting portion of the blank, there neverthe 
leSS reinains a Substantal downward component 
of force which carries down the metal and com 
pletes the formation of the cup. It should be 
UnderSOOd that the distance between the end of 
the blank and the bottom of the punch is some 
What exaggerated in Fig. 2 to facilitate illustra 
tion. Upon completion of the die cup, the header 
en CounterS Such a great resistance as to develop 
a very large force Which is entirely concentrated 
upOn the COInplete flattering of the head and the 
final for nation of the button, see Fig. 3. 
To hold the blank against dislodgment (if the 

die have lateral movement) and particularly to 
center the blank on the die punch, any appro 
priate blank holding device may be employed. 
A pair of fingers 22 are here shown engaging the 
blank fron opposite sides to hold it Square with 
the die and die punch. The fingers are with 
dra Win after the header has engaged the blank. 
In the present instance the lateral expansion 

of the button head is unconfined and the thick 
neSS of the head is determined by the distance to 
which the header approaches the upper face of 
the die. In the case of steel the resistance to 
lateral eXpansion is SO. great that the close ap 
proach of the die will not result in such a rapid 
flow of metal that the head would be excessively 
thin, as night be the case in acting upon soft 
and ductible metals. Indeed, the steel itself af 
fords protection against excessive thinning of the 
button head through faulty adjustment of the ap 
proach of the header, since resistance to further 
thiring of the button head below a thickness 
Of approximately fifty-thousandths of an inch 
builds up SO great as probably to absorb any ex 
ceSS energy in the header or result in causing the 
Inachine to yield. The approach of the header 
to the die may be adjusted to effect all practi 
cal or desirable changes in thickness of the 
button head. 
The cold formation of the button hardens the 

formed Surface 2 of the die cup so that it is sub 
stantially harder than the hardness of the origi 
nal Soft Steel blank-soft steel has the property 
of being Superficially hardened by cold forming 
Operation of the character herein described. 
Since neither the header nor the die init; the 

lateral expansion of the head of the button, the 
Sane dies may be used to make buttons of varying 
head diameters-using merely blanks of corre 
SpOndingly varying lengths. The header face 

2,016,288 
however would require change in some instances. 
If in the larger headed buttons any irregularities 
Occur in the diameter of the button head (par 
ticularly. Where the head is embossed with a de 
Sign which is non-symmetrical relative to the 5 
button head), the button head may be sized or 
trimmed by appropriate sizing or trimming dies 
SO as to provide a round head of accurate diam 
eter. In that case it is desirable to make the 
button head slightly larger than desired by using 10 
a Slightly longer blank. As here shown the face 
Of the header is centrally recessed as at 24 to 
provide a button head with a rounded beveled 
Upper margin 25 (a conformation desirable in 
trimned button heads not covered with a decora- 5 
tive shell in order to avoid any sharp top edge 
produced by trimming) and the excess diameter 
of the button (to be trimmed off) occurs in a 
relatively thin rim 26, termed “flash' which may 
be more easily trimmed off. Because of the thin- 20 
neSS of the rim the amount of metal in the “flash' 
is quite Small. This arrangement also allows for 
unintentional variations in blank lengths, excess 
metal Simply going into the "flash' without en 
dangering the dies, and being tirinned off. 25 
Simall headed buttons originally are sufficiently 
a CCUrate not to require sizing, the uniestricted 
lateral eXpansion of the button head under the 
action of the header resulting in a remarkably 
true circular shape. The heading operation also 30 
results in the forming of a smooth, substantially 
polished, hard Surfaced head with naturally 
rounded edges. 
The foregoing method is not limited in its ap 

plication to Specific means, but may be performed 35 
as here shown in a dial or turret machine in 
which a series of dies 5 (generally a continuous 
circularly arranged series of dies) are carried in 
a dial or turret 28 and successively presented to 
or brought into register with the header T; or the 40 
proceSS may be perforined by the Single operation 
header type of machine in which alternate head 
ing and charging and discharging operations are 
performed on a single die or gang of dies. 
In Figs. 8 to 11 is illustrated a means and 45 

method for progressively exposing greater 
amounts of the blank to the head forming action 
Of the header. As here shown the die 29 at the 
time of the heading operation is supported upon 
or brought into register with a yielding support 50 
in the form of Spring-pireSSed cams 3 which raise 
the die 29 until only a small portion 3 (see Fig. 
8) of the blank is exposed above the top of the 
die, the blank being mainly confined by the die 
against lateral expansion. For convenient opera- 5, 
tion the die or dies (if there be a plurality of 
them) are located in a turret 32 by which it 
(or they) may be brought into operative align 
ment With the header 33 and cams 3. The lat 
ter are provided with inclined approach surfaces 60 
34 up which a die may ride to the position illus 
trated in Fig. 8. The die slidably fits in a hole 
Or receSS in the turret and is therefore movable 
relatively thereto under the action of the riser 
CaS 65 
When the header 33 first strikes the exposed 

end of the blank its energy is initially employed 
Substantially entirely in the formation of the die 
Cup by the die pin or punch 35 whose upper end 
36 is given the contour desired to be produced to 
in the end of the blank. As here shown this con 
touris Similar to that of the die punch. 8. The 
initial confining of the major portion of the blank 
Within the die insures that the button head for 
mation Will not progress Substantially until ade- 75 
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2,016,238 
quate force and energy have been transmitted 
to the die punch 35 to form the die Cup complete 
ly and accurately. Thus the die cup is formed 
before the metal at the end of the blank has been 
made harder by the head forming operation. 
Aside from this however, the reverse sequence 
of formation (i. e. Substantially forming the but 
ton head before forming the die Cup) would re 
quire movement or flow of metal Substantially 
through a right, angle, that is from the head back 
into the shank of the button, something which 
if not impossible Would require a tremendous 
force. 
The length of the exposed portion 3 of the 

blank is somewhat greater than the length of the 
blank which moves into the die during the for 
nation of the die Cup. That is, the top of the 
blank never comes flush with the top of the die, 
but a Small Section remains projecting. Upon 
completion or Substantial completion of the die 
cup, the resistance then encountered by the head 
er results in the concentration of the forces to 
effect the lateral expansion as at 3 of the small 
residual amount of the blank still projecting from 
the die (see Fig. 9). Such lateral expansion de 
velops downwardly directed forces (indicated by 
the arrows 38 in Fig. 9) which cause the die to 
be progressively Stripped down over the blank 
against the yielding force of the Springs support 
ing the riser cams, exposing Successive increments 
of the blank to the head forming operation (see 
FigS. 8, 9 and 10) and resulting in a gradual 
Spreading of the metal which mininizes the dan 
ger of splitting or cracking of the metal as the 
button head is flattened. 
This progressive exposure of the blank also 

permits a greater initial concentration of energy 
on the formation of the Cup (since the major 
portion of the blank is confined against spread 
ing) and this insures the complete and accurate 
formation of the Cup before any Substantial flat 
tening of the blank. If flattening of the head 
were premature, it would be much more difficult 
for reasons given above to continue or complete 
the formation of the cup or to insure uniformity 
in Cup formation. 
As here shown (Fig. 11), the riser cams are 

movably supported within riser blocks or sup 
ports 39 upon adequately heavy. Springs 4. Up 
ward movement of the riser cams is limited by 
shoulder stops 4. The riser cam Springs 4 are 
Sufficiently strong to hold the die against down 
ward movement except under the stripping ac 
tion of the progressively expanding blank (see 
Fig. 9) which carries the die downwardly until 
it is arrested by engagement with the top face 
42 of the Support 39. 
An analogous arrangement for effecting a 

progressive depreSSion of the die under the lat 
"eral expansion of the blank may readily be em 
bodied in the so-called header type of machine 
in which the header acts upon a single die or gang 
of dies instead of upon a Succession of dies as in 
the turret or die machine. 
When the downward movement of the die is 

arrested by engagement with its support 39, the 
final energy of the header is concentrated in the 
final flattening of the button head between the 
header and the upper Surface of the die (see Fig. 
0). In the present case, the thickness of the 

head is determined by the distance to which the 
header approaches the upper face of the die, the 
button head being permitted substantially free 
lateral eXpansion. 

If it be desired to rabbet the under edge of the 

3 
button head rim to receive the crimped margins 
of the common metal covering shell, the upper 
face of the die may be recessed to provide a 
shoulder which forms the rabbet when the but 
ton head spreads to the edge of the recess. In 5 
that case the edge of the button head need not 
be beveled or rounded by the die, Since even if a. 
Sharp edge be formed. On trimming to size, it is 
covered by the Shell. 
Decorative or other embossing 43 may be formed 10. 

directly in the steel head of the button by en 
graving or cutting in the face 4 of the header 
whatever design it is desired to impress or emi 
bOSS in the button head. The embossing may be 
given a very Substantial relief (see Fig. 7) entire- 15. 
ly adequate for all purposes. As the blank is 
fiattened it spreads over the Surface of the head 
and progressively (as contrasted With simultane 
Ously) receives the design from the header. Ap 
parently the progressive formation of the button. 20. 
head contributes materially to the clarity, regu 
larity and accuracy of the embossing, as well as 
the ease with which it may be effected as con 
trasted with fortning letters or designs (particu 
larly in relief) in a button head which has al- 25. 
ready been flattened. By this means, the button 
head Inay be appropriately decorated or branded 
With a desired trade-mark without the added cost 
of affixing a separate covering shell. The button 
finay of course be given any desired metal plating 30 
or enannel coating to protect the metal and to in 
prove the appearance of the button. 

In FigS. 4 and 5 is illustrated a convenient 
means of renoving the formed button from the 
die. This operation requires some care in the 85.5- 
rainer of its eXecution since the Shank of the 
button has been expanded slightly and tightly 
fits the die. As here shown the die punch is ele 
Wated and in turn elevates the die above the 
turret a distance at least equal to the height of 40 
the button. While the punch is thus supported, 
the die is engaged by a stripping tool 46 whose 
face is recessed as at 4 to clear the button Which 
forces the die down into the turret and strips 
it off the button which is then left fiush With the 45 
top of the turret and may be removed by any 
appropriate means after the stripper is raised. 
Obviously this method of stripping the die may 
be employed not only in a turret apparatus but in 
header types of machines. Apparently this meth- 50 
od of Stripping the button imposes less strain on 
the die punch than would result from holding 
the die and striking the punch to eject the but 
tOn. 

Obviously the invention is not limited to the 55 
details of the illustrative imethods and apparatus 
herein disclosed since these may be variously 
modified. Moreover, it is not indispensable that 
all features of the invention be used conjointly 
Since Various features may be used to advantage in 60 
different combinations and subcombinations. 

fia Wing described our invention, We clain: 
1. The method of making solid steel buttons 

which is characterized by confining a rod-like 
blank of Substantially the diameter of the shank 65 
of the finished button, leaving a portion of the 
blank Substantially less than the volume of the 
button head projecting from the die, engaging one 
end of Said blank with a cup forming die, strik 
ing the opposite end of the blank to form a die 70 
Cup in the end of the blank, and leaving said die 
free to recede upon the progressive flattening of 
the projecting portion of the blank whereby the 
blank is gradually subjected to the flattening ac 
tion. 75 
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4. 
2. The method of making solid steel buttons 

Which is characterized by confining a rod-like 
blank of substantially the diameter of the shank 
Of the finished button, leaving a portion of the 
blank Substantially less than the volume of the 
button head projecting from the die, engaging one 
end of Said blank With a cup forming die, striking 
the Opposite end of the blank with a header to 
form a die Cup in the end of the blank, and yield 
ingly Supporting said die whereby the same may 
be stripped down to expose successive portions of 
the blank by the progressive expansion of the ex 
posed portion of the blank. 

8. The inetihod of making solid steel buttons 
which is characterized by confining in a die a 
rod-like blank of substantially the diameter of 
the shank of the finished button, leaving a por 
tion of the end of the blank from which the button 
head is to be formed projecting from the die, 
engaging the Opposite end of said blank with a 
Cup forming die, striking the projecting end of 
the blank with a heading tool having a design en 
graved therein to be embossed on the button head, 
leaving said die free to recede on the progressive 
flattening of the projecting portion of the blank, 
the blow delivered by said tool forcing the blank 
over Said cup forming die to form a die cup and 
progressively flattening the opposite end of said 
blaink over the face of said design so that the lat 
ter is progressively embossed in the button head 
beginning at the center of the head and proceed 
ing outwardly to the rim of the button, said die 
Serving to confine the shank of the button against 
Substantial lateral expansion when the blank is 

35 struck. 
4. The method of making solid steel buttons of 

the character described which is characterized by 
Confining in a die a rod-like blank of cold steel 
Which is incapable of being extruded and is of sub 
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Stantially the diameter of the Shank of the fin 
ished button and while the blank is thus confined 
forcing the same longitudinally over a cup form 
ing tool to form a cup in the end of said blank, 
Said die Serving to prevent lateral expansion of 
the blank therein which would interfere with the 
movement of the blank in forming the cup, there 
after causing a substantial portion of the opposite 
end of the blank to project from said die and while 
Supporting the blank on said tool striking the said 
Opposite end of the blank with a heading tool hav 
ing a design engraved therein to be embossed on 
the button head and progressively flattening the 
Opposite end of said blank over the face of said 
design. So that the blank progressively is embossed 
With the design as the blank is increased in diam 
eter during the flattening process. 

5. The method of forming solid steel buttons 
from rod-like blanks of cold steel incapable of be 

O 

5 

ing extruded, Said method being characterized 20 
by forcing One end of the blank over a cup form 
ing tool to form a cup in said end of the blank 
and during the aforesaid cup forming operation 
Surrounding a Substantial portion of said blank 
With a die So as to prevent lateral expansion of 25 
Said (Ortion of the blank in order first to con 
centrate the forming energy in the formation of 
the Said die cup and thereby to effect the forma 
tion of the die cup before any substantial flat 
tening of the opposite end of the blank, and there 
after flattening said opposite end when the blank 
presents resistance to further movement upon the 
completion of the die cup, said flattening being 
continuous to form a relatively thin button head 
of Substantial diarnetter relative to the diameter of 
the shank of the button. 

IRA. D. FORD. 
JOHN M. CLARK. 
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