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1o all whom it may concern:

_ Be it known that I, HENRY P. Boyp,a sub-
Jectof theQueen of Great Britain, and a resi-
dent of Southampton, in the county of-Hants,
England, have invented certain new and use-
fnl Improvements in the Process of Forming
Raised Ribs on Rods, (for which I have ob-
tained a patent in Great Britain, No.. 5,029,
dated the 23d day of April, 1885,) of which
the following is a full, clear, and exact speci-
fication.

My invention relates to improvements in
methods of forging screws; and the object of
my invention is to have the fiber of the forged
metal follow the longitudinal form of the
screw and not be cut or broken by the dies,
thereby making a much stronger screw than
cut screws and effecting a saving of material,
as by my method the metal is stretehed longi-
tudinally and not cut away and wasted. I
attain this object by the process hereinafter
described, employing the forms of die shown
in the accompanying drawings, in which—

Figures 1 and 2 are sections of Figs. 3 and
4 on thelinea y. Figs.3and4 areplan views
of the upper and lower halves of the stretch-
ing-die. Fig. 51is a screw as partly formed
by the stretching-die. Fig. 6 is a section of
Fig. 7 on the line b z. TFig. 7 is a plan view
of one-half of the finishing-die. TFig. 8 is a
view of a finished screw.

The stretching-die A has a helical convo-
lution or convolutions, and in this respect of
course resembles the finishing-die B in the
stretching - die. However, the convolutions
have less pitch and are of a form irrespective
of the shape of thread destined for the.fin-
ished screw.

The bar or blank from which the serew is
to be forged is of a diameter somewhat less
than the distance from e to e, (see Figs. 3and
4,) the objeet of this being that the metal may

have room to rise to the top of the convolu-

tion in the die. The stretching-die is made
short (not toexceed twoconvolutionsinlength)
that the metal may not be confined from
stretching longitudinally. The blank is ro-
tated in any suitable manner while being
passed through the dies, either stretching or
finishing. Theblanksare passed through the

dies in any suitable manner by any suitable
means adapted for the purpose.

In practice for a finishéd half-inch serew of
half-inch pitch the pitch of the stretching-die
should be about one-eighth inch less, or, say,
three-eighths less, and for a screw one and a
quarter inch diameter and one and a quarter
inch pitch, the stretching-die would be about
one inch pitch, all to allow for the additional
stretching by the finishing-die. Screwsforged
after this method are much stronger than cut
screws, and a saving of material results from
this method as compared to cutting screws,
because the metal is stretched longitudinally
and not cut away and wasted. i

To carry out the forging of screws with my
improved dies, I fix one-half of the die upon
ananvil and the upper part of the die on the
end face of asteam or power-driven hammer-
head or under a hydraulic ram, so that when
the hammer-head or ram is lifted the dies are

opened and upon thedown travel of the ham-

mer-head or ram the dies are foreced together.
I may conveniently place both the first and
second dies side by side upon the same anvil
and hammer or press head, so that the double
operation may be proceeded with simultane-
ously. - To forge the serew, I first prepare the
plain shank with the head formed thereon.
I then heat the shank and place it in the
roughing-die when the dies are opened, and
a rough impress of the thread is produced
upon the shank by the closing of the dies. I
turn the shank about in the roughing-die,
taking care in such turning that the first-
marked threads on the bolt remain in their
respective grooves with the die, so as not to
destroy or injure the thread first produced.
After a few blows or squeezes the preliminary
thread is formed with merely a beaded sink-
ing, as shown in Figs. 1 and 2. I then trans-
fer the bolt to the finishing-dies, (see Figs. 3
and 4,) and in this case I enter the bolt into
the first thread of the die, allowing the blow
of the upper die to operate only on the ex-
treme point of the bolt and thereon to com-
plete the finished thread. I now.gradually
turn the bolt in the proper direction of the
thread, so that it enters the die farther and
farther, the first formation of the thread in-
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suring its proper entry into the body of the
die as the bolt is gradually advanced and
turned.

It might be possible with great handicraft,
_skill, and care to form a thread from the fin-
ishing - die alone in the manuner above de-
seribed; buttoearryouttheworkin the hands
of ordinary smiths or workmen the prelimi-
nary formation of the beaded thread isof great
value to act as a guide in using the finishing-
die, and, further, by the more gradual work-
ing up of the metal in the two operations to
insure a fulland solid thread in the finishing-
die, which might otherwise be imperfect and
scanty.

Having deseribed my invention, its useful-
ness and application, that which I claim as
new, and desire to secure by United States
Letters Patent, is—

The combination of two split dies for forg- .

ing a screw-thread, consisting of a primary
split. die internally threaded parallel through-
out with a slightly indented and rounded pri-
mary leading-thread of a shorter piteh than
that to be eventually forged on the screw and
aparallel internally-threaded secondary split
die with a fully-formed rectilinear thread of
a longer piteh than that of the primary dieto
admit of elongation of the barrel of the screw
during forging and corresponding to the
thread finally to be forged upon the finished
serew, substantially as specified.

In testimony that I claim the foregoing I
have hereunto set my hand this 18th day of
September, 1888.

HENRY P. BOYD.
Witnesses:

ANDREW LILLEY,
FrREDXK. K. HISCOCKS.
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