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- dence, in the county of Providence “and State |
of Rhode Island, have invented certain new
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To all whom it That J COnCery.:

‘Be it known that I, CHARLES D. ROGERS a
citizen of the United Sta,‘cesj residing at Provi-

and useful Imp1 ovements in Dies for Slotting
Screw-Heads; and I do hereby declare the fol-
lowing tobe a full, clear, and exact description
of the invention, such as will enable others

skilled in the art to which it appertains to

make and use the same, reference being had

‘to the accompanying drawings, and to letters

of reference marked thereon, which form a
part of this specification.

In the manufacture of wood-screws and
drive-screws, but more especially screws pro-
duced by the swaging or rolling process, it is
the usual practice to form the slot for the
screw-driver by swaging simultaneously with
the upsetting of the metal to form the face of

the head. An example of swaging dies for

forming finished heads of screws, including
the slot, is shown and described in a patent
of the United States granted to me September
4, 1888, No. 889,167, In that patent, however,
the serew-driver nick or slob does not extend
entirely across the face of the head of the
SCrew.

In all former attempts to pmduce scerews
havmo' swaged heads provided with open-
swaged slots—that 18, slots extending entirely

~ across the head—such attempts have resulted
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almost invariably in the production of screws
having imperfect heads. Sometimes the de-
fect is due to a fin of metal at the ends of the
slots; sometimes there 1s a lack of metal to
fill the die so as to make a complete head;
sometimes there 1s an excess of metal,in which
case the surplus stock spreads out laterally
between the face of the die and the hammer
and forms a fin, which must subsequently be
removed. In such former arrangements
adapted to swage the slot entirely across the

- head of the screw the die-cavity was made
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true and smooth, the inclined sides thereof
having an unbroken surface, the face. of the
finishing - hammer Dbeing provided with a
tongue having the exact size and shape or
counterpart of the slot to be produced; or, in
other words, the length of the tongue at its

mtersectlon W].th the face of the hammel was |

just equal to the diameter of the mouth of
the die-cavity, the ends of the tongue having
the same angle or inclination as the sides of
the die. When thus made, it is a very diffi-
cult matter to so adjust the parts that the
tongue will find the exact center of the diein
swaging the slot; and in any event there is
an amount of metal to be disposed of at the
ends of the tongue which produces an ex-
cessive strain upon the mechanism in causing
the metal to flow in advance of the moving
tongue. |

To produce a swaged open slotmtlla,t is, ex-

‘tending entirely across the head of the screw-

blank or serew—and at the same time one de-
vold of the objections or defects before re-
ferred to is the object of my present inven-
tion. To that end I provide the face of the
die with two or more lateral channels, which
extend into the die- -cavity, the size and form
of each channel where it enters the inclined

| sides of the die being substantially the coun-

terparttransversely of theslotto be produced,
and the face of the finishing heading hammer
1s provided with a tongue adapted to enter
the said channels. The sides of the channels

are cut.away or enlarged so as to produce in

conjunction with the tongue ashearing action
upon the metal filling thedie. By thismethod
any surplus metal flowing from the die
through the channels by the force of the ad-
vancingltongueduringtheheadingoperationis
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cut or She(u ed off and falls towaste,the S’ottecl |

head thus produced being free from fins or
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other defects usually pr esent in swaged screw-

heads having open slots.
Another a,dvanta,we resulting from my im-

provement is that the hammer may be easily -

and quickly adjusted to the die. This is due
to the fact that I preferably make the tongue
considerably longer than the diameter of the
die-cavity. Therefore the slots can be as ac-
curatelyproduced in the secrew-head as though
the centers of the hammer and die were
always in actual alignment.

In carrying out my presentinvention I usu-
ally employ a series of three hammers some-
what in the manner described in my patent
before referred to—that is, the first hammer
to act upon the stock or metal upsets, and
centralizes it in the grooved die; the ne‘it
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or second hammer has its face provided w ith 1 8 shows, enlarged, a perspective view of the

a curved portion so shaped that in operation
the hammerdisposes the metal alike on each
side of the line where the slotis to be formed
oras determined by the position of the grooves
in the die, and the last or fimishing hammer
has a tongue extending across its face which
18 111]]_)1(3!550(1 into the metal, thereby causing
the latter to flow laterally and upward to fill
the die, anv surplus metal at the same time
flowing outward through the die-channels, the
final movement of the tongue completely sev-
ering orshearing such surplus stock from the
now-finished head resting on the die.

Another advantage of my invention liesin
the facility it gives for the production of
screws having the bottom of the slots curved
instead of angular transversely, as usually
made. This is done in order to render the
heads stronger, because otherwise screws
when made of steel or “homogeneous metal,”
as it is called, when the slots are made by
cutting, are very liable to fracture at the an-
gle of tl:m slot when being subjected to the
strain or pressure pmducud by the screw-
driver. This property or characteristic of
steel—1. ¢., its homogencity—has been made
the subject of careful investigation and ex-
periment during the past two or three years,
and recent experience has also confirmed the
result of such investigation in proving that a
bar or piece of this metal is very sensitive
to a tearing action, if only a means of start-

ing the tear eust%, a sharp angular groove

or cut made in the piece,ora Semteh even in
some instances, being sufficient to form the
initial point of the tear, the further tearing
action or complete fracture being produced
by a sudden strain or pressure, or b} the jar-
ring or vibration from hammering, &e. In
such instances the strain or pressure 1s con-
centrated at or along the angular groove or
sharp line formedin the plece of stock. Now,
in order to prevent such tearing action at the
cut or grooved points just referred to, 1t 1s
found that the metal ean be made perfectly
reliable by simply forming in the metal, in
Heu of such angular cuts, cuts or grooves
having a curved form tmnsversel} By this
latter method the strain or pressure 1s dis-
tributed because there is no sharp groove or
angle at which the pressure can be concen-
tmted and produce a fracture. I can easily
oive this form to the bottom of the slot of a
serew-head Ly simply rounding the end or
face of the tongue which forms the slot.

In the aLppel'lded two sheets of drawings
illustrating my improvement, Ifigure 1, Sheet
1, 1‘01)1*esellts a face or plan view of the die.
Fl“& 2 and o are
taken on lines  x and o 0, respectively, of
Irig. 1. Fig. 4 is a side elev ation of the slot-
tmmhammer Fig. 5 is an end view of 1t.
I‘]ﬂ 6 18 a Seetlolml view showing the relation
of the hammer and die asin use. Fi ig. 7 rep-
resents sectionally-enlarged modified forms of
the slot-forming tongue of the hammer. I1g.

transverse sectional views

upper portion of a serew-blank having a
swaged open slot. Ifigs. 9 and 10 are 51111113,1'
views showing forms 01 imperfectly-slotted
heads as emnmonly produced when swaging-
hammers are used. Iig. 11, Sheet 2, Sh(}W’S,
enlarged, a ftransverse section of my 1im-
m"oved dle having a piece of wire resting
']101@111 prepmatmy to being acted upon bV
the first heading-hammer. 111”' 12 is a siml-
lar view showmn the hammer advanced to its
limit, its action bei ne to upset the metal and
form a preliminary head centr ally on the end
of the wire. Tig. 13 is a perspective view of
the lower orw 01*11111;; face of the second ham-
mer. Iig.14 is a sectional view showing the
initial head transformed by the second ham-
merinto a roughly-shaped head, the end there-
of having a lateral projection arranged in re-
lation to the slof to be produced, the die-sec-
tion corresponding to Fig. 2. I'ig. 15 is a
similar sectional view of the parts repre-
sented in Fig. 14, the line of eut,however, be-
ing taken at right angles therewith or corre-
sponding to Fig. 3. IKig. 16 1s a perspective
view of the blank sectionally represented 1n
the two preceding figures. Iig, 17 1s a sec-
tional view showing the die .Emd blank rest-
ing therein, as in Iig. 15, and also showing the
third or slotting hammer advancing to pro-
duece the slot, and I'ig. 18 shows the same at
the end of the operation, the tongue of the
hammer having been foreced into the metal
of the head, thereby swaging the slot and at
the same lee shearing or squeezing off any
surplus metal forced into the die-channels,
the headed blank when removed from the
die being substantially as represented in
Ifig. S.

My invention involves a new method of
forging slots in serew-heads with open ends
and the employment of a die and hammer
constructed and arranged as deseribed below.

Inthe drawings, w 1ndicates a piece of wire
resting in the die a, Iig. 11, a centrally-re-
cessed heading-hammer §’, the first to operate
upon the wire, being in the act of upsetting
the metal to form the preliminary head /7
the latter being shown by IFig. 12, and at the
same time upsetting the metal in the die por-
tion ¢’ to form the taper shank s’. The next
heading-hammer {* to act upon the metal—
that is, the preliminary head—has its face
provided with a curved depression 2% Ifig. 13,
which acts to dispose the metal across the
head, substantially as shown at n in Ifig. 16.
At the same time the metal is still further
compressed into the die-cavity ¢, thus form-
ing the approximate head /. (See Figs. 14
and 15.) The final operation impresses the

tongue { of the last or third hammer b into
ELlld longitudinally of the slightly-raised pro-
jection 721 of the head /’.

The face of the die a (see Figs. 1, 2, 3, &e.)
1s provided with a cavity c, havmg inclined
sides, the cavity being the counterpart of the
A groove d is

screw-head to be produced.
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formed in opposite sides of the die-cavity, the

form and size of the groove transversely be-

ing substantially the same as the slot pro-

duced by the action of the tongue { of the
hammer . Immediately to the rear of the |

slot opening or channel d, where it enters the

die-cavity c, the channel is enlarged laterally, |

as at d? to form, in conjunction with the
tongue 7, cutfing or shearing edges d’. In
fact, the vertical or nearly vertical sides of
the grooves at their intersection with the
walls of the die-cavity may be employed for
the purpose. The tongue #, projecting from
the face of the slotting-hammer b, may have
any suitable form transversely, the channels

¢ of the die obviously having the same form. |
In any event, however, I prefer for reasons |
‘hereinbefore stated to remove the lower sharp

edges of the tongue, so as to produce filletsin
the nicks or slots s at the intersection of the
bottom and vertical sides. Figs.-4 and 7 rep-
resent different forms of the tongue. An-

.other novel feature of the tongue is that I
makeit longerthan the diameterof the cavity

¢, or, say, equal to the diameter of the ham-
mer 1tself. |
In Fig. 1 the dotted cirele v indicates that

. the center of the hammer and die are coin-
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cident. -The othercirele v’ indicates that the

eration. Upon removing the headed blank

from the die the head % will be found to have

a practically perfect slot s therein extending
entirely across its face, substantially as rep-

resented by Fig. 8.

I claim as my invention—

1. A die for forging slotted screw - heads,
having in the surface surrounding the cavity
in which the screw-heads are to be formed
slots or channels extending from such cavity

‘in line with the slots to be formed in the

screw-heads to receive the ends of a slot-form-
ing tongue on the face of a heading-hammer
and permit the escape of surplus metal dis-
placed by the tongue in forming the slot.

2. A die for forming slotted screw-heads,
having in the surface surrounding the cavity
in which screw-heads are to be formed slots
or channels extending from such cavity in
line with the slot to be formed in a screw-
head, in combination with a heading-hammer
havingacross itsface atongue to form the slot
in the screw-head and to enter the slots in the

[ die in line therewith to remove from the
‘screw-head surplus metal displaced in forg-
‘ing the slot. | o

3. The method herein deseribed for forging
slots across the heads of serews and open at
the ends by foreing into the metal of a secrew-

sald centers are not in alignment, although l head in the cavity of a die and into slots or
the tongue of the hammer is still capable of | channels formed in the surface surrounding
forming a complete slot. By again referring | such cavity and extending therefrom in line

to ¥ig. 17 it will be seen that the die ¢ con-

tains in its cavity c¢ the partly-completed
serew-head. Now upon advancing the ham-
mer b the tongue? engages the raised portion

n of the head 7/, Fig. 16, &e., to form the slot,

the continued movement of thehammer fore-
ing the tongueinto the metal to its full depth,
being also the depth of the die-channels d, and
at the same time forcing out and shearing or
squeezing off at the points d’ any surplus

metal, as m, Fig. 18, and completing the op- |

with the slots to be formed in the screw-
heads a tongue formed on the face of a head-
ing-hammer the countferpart in cross-section
of the slot to be produced in the screw-head.
In testimony whereof I have affixed my sig-
naturein presence of two witnesses.

CHARLES D. ROGERS.

Witnesses: _
CHARLES HANNIGAN,
(EO0. H. REMINGTON.
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