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"UNITED STATES

PatenT OFFICE,

CHARLES D. ROGERS, OF PROVIDENCE, RHODE ISLAND, ASSIGNOR TO
THE AMERICAN SCREW COMPANY, OF SAME PLACE.

DIE FOR ROLLING WOOD-SCREWS.

SPECIFICATION forming part of Letters Patent No. 440,329, dated November 11, 1890,
Application filed July 25, 1890, Serial No, 359,851, (No model))

To all whom it may concermn:
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Be it known that I, CHARLES D. ROGERS, a
citizen of the United States, residing at Provi-
dence, in the county of Providence and State
of Rhode Island, have invented certain new
and useful Improvements in Dies for Roll-
ing Wood-Screws; and I do hereby declare the
following to be a full, clear, and exact de-
seription of theinvention, 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 rolled wood-screws—
that is, secrews having the thread raised from
the body of the blank by compression and
by rolling between dies provided with a series
of oblique grooves into which the metal is
forced by theribs between the grooves—it has
been the usual practice to employ dies whose
working-faces are provided with parallel in-
clined grooves and ribs which have a grad-

- nally-varying area cross-sectionally. In other
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words, the ribs at the entering or front end
of the die are made V shape or narrow, so as
to enter the blank more easily. From this
point the ribs extend toward the rear or fin-
ishing end in a gradually-changing form and
size, the area of the ribs gradually increas-
ing correspondingly.

I am aware that some of the first dies em-
ployed in rolling threads on the body of the
screw-blank had a uniform size and shape
throughout their length. In such case there
could benogradual developmentof the thread.
In fact, such dies were used to produce the
threads of “machine-screws”—that is, secrews
having comparatively shallow V shape
threads of fine pitch, the metal thus trans-
formedbeinginalongitudinal directionrather
than radial.

An objection to the use of dies provided
with gradually-varying ribs and grooves em-
ployed to raise the metal radially from the
blank’s surface, particularly when used to
produce the threads of gimlet-pointed wood-
screws, is that the blank in its passage be-
tween a suitably mounted and operating pair
of such dies is liable to become more or less
changed from its proper position or true re-

Iation to the dies, the product then being im-
perfect. It is well known that itisextremely
difficult to so accarately adjust a pair of dies
that the blank will “track” properly with the 55
grooves and ribs at all points of thedie. Con-
sequently any material variation in the dies,

or even in introduecing the blanks to them at
the proper instant, will cause the blanks to
issue at the end of the operation as imperfect, 6o
if not wholly worthless, secrews. As before
stated, if gimlet-pointed screws are tobe pro-
duced a slight variation of the blank from its
truerelation vertically either up or down will
from this eause alone be sufficient to discard 65
the product—that is, if the blank rises and

is not immediately corrected the screw thus
produced will not have a full thread on its
point portion. On the other hand, if the
blank movesin the opposite direction or down- 5o
wardly there will be an excess of metal to be
provided for, which results in clogging the
dies, &e. .

The object I seek to accomplish by my pres-
ent improvement is to provide thread-form- 73
ing dies with grooves and ribs so constructed
and arranged that the objections before re-
ferred to are practically overcome. To that
end my invention consists, essentially, of a
die having its working-face provided with a 8o
series of inclined parallel grooves and ribs
which are arranged in the form of two or
more steps or terraces—that is, suppose the
face of the die is formed longitudinally, say,
in four rectangular sections, in the first sec- 85
tion or entering portion the several ribs are
alike and uniform in eross-section through-
out. In the next section the ribs are also
alike but wider than the first-named section.
The ribs of the third section are also uniform go
but wider than those of the second, and the
ribs of fthe last or finishing section being still
wider but uniform throughout this portion of
the die, the said rectangular sections being
connected by quite short sections having bev- g5
eled or curved edges. '

By reason of my improvement I find that
in case the axis of the blank is not exactly
at right angles with the plane of movement
of the die the tendency of the ribs at-the 1o0c
junction or intersection of any of the stepped
sections is to slightly retard the blank at the.
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adjacent junection until the corresponding
portion of the opposite die corrects such va-
riation in the blank’s position, when the con-
tinued action of the dies completes the serew
and drops it from them.

In the appended sheet of drawings, Figure
1 represents a side elevation of a thread-roll-
ing die having its working-face provided with
a series of stepped ribs and grooves embody-
ing my invention, the shaded portions indi-

‘cating the ribs. Figs. 2,3,4,and 5 are cross-
sectional views of the die,taken on lines a @,
bb, ce, dd,respectively, of Fig. 1,theangle of
the sides of the ribs transversely being the
same throughout. Figs. 6, 7, 8, and 9 are
similarly-taken sectional views, the angle of
the sides of the ribs being variable; and Fig.
10 shows in detail, although somewhat en-
larged or exaggerated, a face or front view of
one of the ribs of my improved die, the die
in this case having seven sections or steps.

In tke drawings, A indicates my improved
die as a whole. As represented it is adapted
to be used as a reciprocating die, although
the improvement may be equally applicable
to a curved or cylindrical shape die. The
lower portion p extends above or in front of
the general surface of the die for the pur-
pose of forming threads on the point portion
of the screw-blanks, as in making gimlet-
pointed wood-screws. Obviously this raised
portion p may be omitted without departing
from the invention.

" p indicates my improved form of ribs, and
g the grooves between the ribs. These ribs
are made as thin and sharp as possible (con-
sistent with the strength and quality of the
metal employed) at the front portion of the
entering end, so as to be more easily im-
pressed into the screw-blank at the com-
mencement of the thread-forming operation.
Figs. 2 and 6 represent, cross-sectionally, two
forms. of ribs, taken on line a a of Fig. 1,
well adapted for dies of this character. The
said ribs and grooves are arranged parallel
with each other and extend obliquely across
the face of the die. As represented in Fig.
1, the face of the die is formed longitudi-
nally into four substantially equal rectangu-
lar sections (see s 8" s* s°) at the bottom of
the die. In these sections or divisions the
form of the ribs and grooves transversely
throughout any individual section is alike or
uniform; but the ribs change or vary-in
width or thickness at each section; or, in
other words, each individual rib » is also
formed of a series of rectangular-shaped sec-
tions, as indicated by s s’ &%, &e. At the
junction or intersection ¢ of the several rect-
angular sections of the rib the face of the rib
at its opposite edges has the form of a trun-
cated cone, or it may be curved at such points
in lieu of such truncated or beveled edges.
In the last or finishing division, as s% Fig. 1,
or s Fig. 10, the ribs are quite wide, while
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the grooves are correspondingly narrow. In
fact, the form of the grooves of this section
are the counterpart of the threads to be pro-
duced upon the blank. (See Figs.5and9.)
In Fig. 10 I have indicated a single rib 7
somewhat exaggerated, having seven divis-
ions—viz., s 8’ s* s* s* s° 8. Thenumberof di-
visions used may be increased or diminished
without departing from my invention, the
essential feature of which is a die provided
with a series of ribs each consisting of two
or more rectangular divisions s §’, &e., hav-
ing different widths, the sides of which

throughout the length of the die, except at -

the points of intersections #, are parallel with
a line drawn through the center or axis of
the rib.

In rolling screws I prefer to use a pair of
straight dies, (alike,) the same being reversely
arranged and mounted to reciprocate past
each other. The screw-blank is stationary,
except the axial motion imparted to it by the
action of the dies. »

A mannerof producing adiehaving stepped
ribs or divisions is as follows: The die-blank
is first properly mounted and secured to a ta-
ble of a suitable milling or other machine,
over which an arbor ecarrying a number of
milling-cutters is mounted to revolve.. These
cutters are so shaped and arranged that upon
bringing them in contact with the die-blank,
commencing at the rear end and feeding it
ahead, the narrowest portion &% as in Fig. 1,
of the grooves will be cutinto the die through-
out its length. Next by substituting other
cutters adapted to the section s*> and again
feeding the blank ahead the cutters act to
trim away the sides of the grooves, commenc-
ing at the back end of the section s In a
similar manner the sections s and s are
milled out, respectively, by changing the cut-
ters to correspond with the grooves of these
sections. - _ .

I would state that the term “rectangular,”
as used in connection with the die, has ref-
erence to so much of the rib as is included
between parallel sides, as in sections s% &
&c., which represents rectangular sections
having varying widths, the contiguous sec-
tions being connected by the short beveled
sides ¢.

I claim—

Dies for rolling screws, provided with ribs
for forming the grooves of the serews, the up-
per or working faces of which are formed of
a series of rectangular sections increasing in
width from theeinitial end of the die to the
finishing end.

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

CHARLES D. ROGERS.

Witnessag:
CHARLES HANNIGAN,
Gro. H. REMINGTON.
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