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"UNITED STATES

PATENT OFFICE,

HAYWARD A. HARVEY, OF ORANGE, NEW JERSEY, ASSIGNOR TO THE
HARVEY SCREW AND BOLT COMPANY, OF CONNECTICUT.

MACHINE FOR ROLLING SCREW-THREADS.

SPECIFICATION forming part of Letters Patent No, 328,217, dated October 13,1885.
‘ Application filed April 2,1883. Serial No. 90,261. (No model.)

To all whom it may concern:

Be it known that I, HAYWARD A. HARVEY,
of Orange, in the county of Hssex and State
of New Jersey, have invented new Improve-
ments in Machines for Rolling Screw-Threads;
and I do hereby declare the following, when
taken in connection with accompanying draw-
ings, and the letters of reference marked there-
on, to be afull, clear, and exact deseription of
the same, and which said drawings constitute
part of this specification, and represent, in—

Figure 1, a top or plan view of the rotating
and stationary dies in their proper relation to
each other; Figs. 2, 3, and 4, a transyerse sec-
tion through the working-faces of said dies;
Fig. 5, an under side view of the rotating die,
showing the segments for forming the gimlet-
point; Fig. 6, a face view of the rotating die,
illustrating the method of adjusting the seg-
ment; Fig. 7, an end view of the segment; Fig.
8,the pointed blank; Fig. 9,a partial plan view,
on a reduced scale, of the frame, illustrating
the method of adjusting the rotating dies with
relation to each other; Fig.10,asection through
the dies, showing the radial adjustment of the
segments.

My invention relates to apparatus for form-
ing the threads of screws by the combined ac-
tion of a curved stationary and a eylindrical
rotating die upon a blank introduced between
the dies and rolled along the face of the sta-
tionary die by the friction of the rotating die,
and is an improvement upon the invention
patented to me January 20, 1880, Letters Pat-
ent No. 223,730. '

My said invention consisted, principally, in
the combination, with each other, of two or
more pairs of dies, the first pair of dies being
so organized as to form a comparatively shal-
low groove in the path of the thread around
the shank of the blank, and the next pair of
dies being so organized as tc make such groove
deeper, either to the extent of finishing the
thread or partially finishing it, preparatory to
subjecting the blank to the action of a third
pair of dies, and so on until a thread of the
desired depth was formed.

In my said patent the faces of the dies were
represented as vertically parallel to each other,
so that the thread would be formed on the

blank of an equal diameter throughout, an |

thus, so far as the operation of the dies was .

concerned, would only producea blunt-pointed
screw.

The object of my present inventionis, prin-
cipally, to adapt my said invention to the mak-
ing of gimlet-pointed screws—that is to say,
serews in which the end of the body is reduced
or drawn into a pointed shape, and the spiral
rib which forms the thread continued from
the body down around this contracted or coni-
cal-shaped point, producing a point substan-
tially like that of a *‘ gimlet,”’” and from which
such a serew takes its' name; and the inven-
tion consists, principally, in a rotating eylin-
drical ‘die and a stationary curved die, for
forming the threads of screws, in which the
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working-faces for impressing the thread upoun .

the body of the blank present parallel ridges
at the proper angle of inclination with the
plane of motion of the rotating die, the lower
portion of said faces inclined toward or grad-
ually approaching each other, the said inclined
portion of the faces provided with properly-
inclined ridges, whereby the rib formed on the
blank will be continued from the body of the
blank down onto the pointed or contracted
portion of the blank, and as more fully here-
inafter described.

The best form of machine for producing

- gimlet-pointed screws under my method of

rolling employs three cylindrical rotating dies
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and three corresponding curved stationary

dies. \

In the drawings, A represents the first
cylindrical rotating die, A’ its curved station-
ary die; B: the second rotating cylindrical die,
and B’ its curved stationary die; C, the third
cylindrical die, and C' its curved stationary
die. The depth of these dies corresponds sub-
stantially to the length of the threaded por-
tion of the longest blank to be threaded there-
in. A side view of one of these dies—say A—
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is shown detached in Fig: 6. The rotating and ~

stationary dies are each formed with parallel
ridges of metal upon the faces at the proper
angle of inclination with the plane of motion
of the rolling dies, as in my previous patent,
the ridges of the first pair forming a compara-
tively shallow spiral groove in the blank, the
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ridges of the next pair deepening that groove,
and the ridges of the third pair completing the
groove,which raises and forms the spiral rib
or thread on the blank, as in my previous
Ppatent.

Instead of making the surfaces of the pairs
of dies vertically parallel, I contract the space
between the dies of one or more pairs-ab the
bottom or lower portion, as seen in Fi gs. 2 and
4, which represent a vertical section through
the first and third pairs of dies. This contrac-
tion should be gradual, until at an advanced
point the surfaces of this part of the two dies
come substantially together. This contraction
is best made by introducing into both the ro-
tating and stationary die a segment, ¢ and «/,
Fig. 2. These segments occupy an extent
equal to about one-fourth the circumference
of the rotating dies. A recess; b, is cut in the
under surface of the dies and the segment a
made to fit that space; but, preferably, the re-
cess in the die is little deeper than the thick-
ness of the segment. The outer surface of this
Segment, as seen in- Fig. 5, is eccentric to the
surface of the die itself, so that starting sub-
stantially flush with the surface of the die, as
at d, Fig. b, it gradually increases its projeec-
tion until at the opposite end, ¢, it reaches sub-
Stantially half-way across the space between
the dies. The working-surface of this segment
1s inclined from its upper edge downward, as
Seen in- Fig. 7, the inclination being gradual
from the starting-point d to the end e. This
working-surface of the segment or pointing
portion of the die is provided with ridges in-
clined at the proper angle, and operating as a
continuation of the inclined ridges on the up-
per portion of the dies.. The segment is ad-
Jjusted in its recess, so that the ridges on the
segments, as they commence their operation
upon the blank,continue the formation of the
spiral rib from the body down onto the point,
and thereby produce the gimlet-point shape.
This adjustment of the segments is best made

by means of set-screws ¢ through a disk, Iy

fixed to the under side of the die, the said set-
serews bearing against the under side of the
segments, the surplus space above the die be-
ing filled with thin strips of metal, paper, or
other suitable material, so that by the intro-
duction or removal of such strips and the ad-
Jjustment of the set-screws ¢ ¢ the segments
may be adjusted into their proper relation to
the die. This adjustment of the segments
adapts the dies to rolling different lengths of
screws, as for a longer screw the segment will
be lower and for a shorter will be raised.

The curved stationary dies are provided
with eorresponding segments,as seen in broken
lines, Fig. 1. The extreme inclination of the

surface of the segments corresponds to the
pointed portion of the serew to be formed by
them, or the operation to be performed upon
the blank.

The rotating dies are adjusted or arranged
with relation to the circular die, as seen in

Fig. 1, so-that the starting-point d of the seg-
ment on the rotating diewill coincide with the
starting-point ¢’ of the segment in the curved
die,and so that the blank #,(see Fig. 2,) intro-
duced at the proper time,will be received by
said segments at their starting-point, or point
where they are substantially flush with the
surface of their respective dies. The revolu-
tion of the rotating die being in the direction
indicated by the arrow, the blank % will be
rolled along the surface of the dies, asin my
previous patent, and during this rolling op-
eration the point end will be gradually oper-
ated upon by the inclined surfaces of the seg-
ments and drawn into a pointed shape, with
the spiral groove continued onto the point, as
seen in Fig. 2.

I find it advantageous to omit any operation
upon the pointed portion of the blank in its
passage between the second pair of dies; and
to-complete it in the third. pair, and thus I
represent the operation in the drawings. The
third pair of dies, C (', are each provided
with segments ¢ ¢/, corresponding to the seg-
meuts « ' of the first pair of dies, and in sub-
stantially the same relation to each other, dif-
fering.only in the fact that the ridges in their
Taces are of sufficient depth and sharpness to
finish thie point, the same as the faces of other
dies, and as seen in. Fig. 4.

It is desirable and economical to first point
the blanks, as seen in: Fig. 8, for the reason
that it is-less strain upon the dies as well as
upon the metal of the blank—that is,. when
the entire drawing, reducing, or pointing is
performed by the dies themselves—yet a cy-
lindrical blank introduced between the dies,
as before described, and being rolled.through,
the point,will be reduced, shaped, and thread-
ed, as hereinbefore described.

I have illustrated two segments in the ro-
tating die, by which it will be understood that
but two blanks will be operated upon in a full
revolution of the rotating die; but a greater
orless number of segments may be introduced.

By suitable adjustment between the respect-
ive pairs of dies the blank being rolled be-
tween oue pair readily passes from the space
between one pair into the space between the
next without the intervention of the mechan-
ism which was employed in my previous pat-
ent, but to do this it is necessary that one ro-
tating die shall stand so near the next that the
spiral groove formed by the first pair of dies
will be engaged by the corresponding rib on
the next rotating -die.
Jjustment of the rotating dies with relation to
each other, I arrange the shaft «® of the first
die and ¢’ of the third in bearings D, which
said bearings are arranged in a recessin the
frame of a little greater extent than the di-
ameter or width of the bearings, so that said
bearings may have a-certain amount of play or
movement toward or from. the center shaft,5?,
as seenin Figs. 9 and 10. Then. through the
frame from each extreme and toward the re-
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spective bearings D, I introduce set-screws /,
which bear, the one against one bearing and
the other from the opposite direction against
the other bearing. These screws tend to force
the said bearings and the shafts which they
carry toward the center shaft. Thusby turn-
ing the screws in one direction the extreme
rotating dies will be forced respectively to-
ward the central rotating die, or vice versa, as
occasion may require, untilthe proper adjust-
ment or relation of the respective dies is at-
tained.

On the side of the bearings opposite the
screws thin strips of metal are introduced,
against which the bearings will be forced; or
set-screws may be introduced from that side,
if preferred.

To make a nice adjustment of the working-
surface of the segments with relation to the
general surface of the die in which they are
set, I make the back of the segments inclined

“from the top downward and inward, and from

the upper side of the die,near each end of the
segments, Iintroduce an adjusting-screw, A’
its lower end extending down in rear of the
inclined back of the die, as seen in Fig. 11,the
lower end of the screw tapered corresponding
to the incline on the back of the die; hence
by forcing either of the set-screws A’down-
ward its inclined end will -bear against the
inclined surface of the die, and, acting like a
wedge, will force that end of the die outward
to make its projection beyond the surface of
the body of the die greater. To reduce this
projection withdraw the serew and press the
segment inward.

Instead of using the set-serew, akey and
wedge may be employed. This adjustment I
find facilitates greatly the propersetting of the
segment, as by it either end may be readily
adjusted without effeet upon the other. In-
stead of making the back of the die inclined
throughout, the segments may be constructed
with seats corresponding to the tapered end of
the screw.

While I have described my machine asem-
ploying two pair of the series of dies for form-
ing the gimlet-point—the firstand third—I do
not wish to be understood as limiting my in-
vention to such an arrangement, as they may
be rolled complete in a single pair of dies, and
the gimlet-point formed thereon; or the gim-
let-point may be formed entirely in one pair
of the series—say the first or last.

T do not wish to be understood as claiming,
broadly, dies for rolling a spiral groove upon
a eylindrical surface, the faces of which dies
are adapted to continue said groove down
around the reduced or tapering end of the ey-
lindrical surface, as such, I am aware, are not

new.

I claim—

1. A rotaling cylindrical die and a station-
ary curved die for forming the threads of
serews, in which the working-faces for im-
pressing the thread upon the body of the blank
present parallel ridges at the proper angle of
inclination with the plane of motion of the ro-
tating die, the lower portion of said faces in-

clined toward or gradually approaching each 7

other, the said inclined portion of the faces
provided with properly-inclined ridges, where-
by the rib formed on the blank will be con-
tinued from the body of the blank down onto
the pointed or contracted portion of the blank,
substantially as described.

2. A rotating cylindrical die and a station-
ary curved die for forming the threads of
screws, in which the working-faces present

_parallel ridges at the proper angle of inclina-

tion with the plane of motion of the rotating
die, a segment arranged in the lower portion
of both the rotating and stationary dies, said

segment presenting a face eccentric to the

working-face of said dies, and inclined to the
vertical plane of the said face of the dies, said
segments gradually approaching each other,
the said inclined portion of the faces provided
with properly - inclined ridges, whereby the

‘rib formed on the blank will be continued

from the body of the blank down onto the
pointed or contracted portion of the blank,
substantially as described.

3. A rotating eylindrical dieand astationary
curved die for forming the threads of screws,
in which the working-faces present parallel
ridges at the proper angle of inclination with
the plane of motion of the rotating die, a seg-
ment arranged in a recess in the lower part of
each of said dies, the said recess of greater
depth than the thickness of the segment, the
face of said segments gradually approaching
each other, and having upon their faces prop-
erly-inclined ridges, whereby the rib formed
on the body of the blank will be continued
from the body of the blank down onto the
pointed or contracted portion of the blank,
said segments madeadjustable radially in said
recesses, substantially as described.

4. In a machine for rolling screw-threads,
two or more pairs of dies, each pair consist-
ing of a rotating die and a stationary curved
die, the respective pairs of dies having the
ridges on their working-faces at the proper
angle of inclination with the plane of motion
of the rolling die, one of said rotating dies
made adjustable with relation to the next,sub-
stantially as described.

HAYWARD A. HARVEY.

‘Witnesses:

JoHN E. EARL,
LirriaN D. KELSEY.
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