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To all whom it may concern: |
Be it known that I, FREDERICK A. SMITH,
of Cleveland, in the county of Cuyahoga and

State of Ohio, have invented certain new and

useful Improvements in Manufacturing Car-
riage-Bolts; and I do hereby declare the fol-
lowing to be a full, clear, and exact deserip-
tlon of the invention, such as will enable others
skilled in the art to which it pertains to make
and use the same.

My invention relates to a process of manu-
facturing carriage-bolts, the object being to

form a suitable head and square shank of the-

desired length, the sidesof which in cross-sec-
tion should be at least as large as the diame-

ter of the blank, and to complete the operation

without reheating the blank. _
~ With this object in view my invention con-

- sists in the process hereinafter deseribed, and
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pointed out in the claims. |
The mechanism for earrying out the process,
and also the work at different stages of the
process, are illustrated in the accompanying
drawings. . o
Figure 1 is a side view in elevation of the

- work after the compression of the shank and
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partial formation of the head. TFig. 2 isaside
view in elevation of the completed bolt. Fig.
o 18 a view in perspective of one of the dies.
Iig. 4 is aview in perspective of the compress-

ing-dies closed, and shows the work protrud-

ing, subject to the action of the heading die or
plunger. Fig. 5 is a side view in elevation of
the dies and plunger, showing their relative
pos.tion when the latter is drawn back, and
showing in dotted lines the internal chambers
and recesses. Fig. 6 is a diagram showing

- the comparative sizes in cross-section of the
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compressed shank and blank after the first op-

eration. * Fig. 7isa diagram showing the com-

parative sizes of the blank and shank in cross-

scetion when the work is completed.
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The outside dimensions of the dies A -and
the plunger D are made to conform to the ma-
chine for which they are intended, and may
be made to operate in any of the ordinary ma-

- chines that are adapted to this class of work.
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One of the dies A is usually stationary, while
the other is reciprocating sidewise to open and
close the dies, and the plunger D is recipro-

' The grooveaterminatesin atriangular groove,

| Just described, but whose sides laterally are at

dies forms a stop or gage for the eénd of the
blank when the latter is first placed in the
dies. The inner faces of the dies have, re-
spectively, grooves ¢ and b, semicircular in «
cross-section, that when dies are closed form.
cylindrical chambers, the walls of which are
adapted to grasp the blank and hold it firmly,
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@', a cross-section of which represents an isos- 60
celes right-angle triangle, with the hypotenuse

approximately equal to the diameter of the

blank. The groove b terminates in the trian-

gular groove ', of the same shape as the one
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least equal to the diameter of the blank.
These triangular groovesa’and ', when the dies
are closed, form sockets square in eross-section
in which the shanks are formed. The heated
blank, of round iron in cross-section and cut in
suitable length, is first placed between the
open dies at the grooves ¢ and «', with the
end of the blank extending beyond the face of

the dies to the plunger. The plunger is al-

ways drawn back when the dies are open, and 75

thus forms a stop or gage for the end of the
blank, leaving just enough metal outside of
the face of the dies to form the head. When

‘the dies are closed, a portion of the blank is

compressed within the grooves ¢, forming a 8o
long square shank, as shown at ¢, Fig. 1.
While the dies are closed the plunger D ad-
vances and upsets the end of the blank and
forms a head, ¢*. 'When the dies are again
opened, the blank is removed to the grooves
b-and b" above, and is given a quarter-turn to
bring any fins that may have been formed on
the shank by the closing of the dies into the
solid corners of the grooves b’. The plunger
again serves as a gage, and when the par- g0
fially-formed head ¢’ engages the heading-re-
cess ¢’ in the plunger the arrangement of

-parts is such that the point of union between
‘the round and square parts of the blank will
‘be at the corresponding part of the dies. g5

When the dies are closed, the round. part of
the blank is grasped and firmly held in the
grooves 9, while the part ¢ is inclosed in the
grooves 0" and extends some distance beyond
the face of the dies, as shown at Fig. 4. When roo
the plunger advances, the shank ¢ is upset into

cated endwise, and when drawn back from the i the groove ¥, and as the dies are closed tight
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and perfect as could be desired.

before this upsetting oceurs, and as the shank
¢ has already square full corners, the result 1s
that the finished shanks ¢" are as full, square,
The gv ooves
V', although considerably larger, are so much
51101*‘[61‘ than the grooves ' that there is sulfi-
cient metal in the shank ¢ to fill the groove ¥,

and usually a surplus is had in front of the

dies after the grooves " are filled, and this

surplus metal is compressed into the finished
head ¢’. A small jet of water is applied to
the face of the dies to keep these parts from
becoming overheated, and although but one
or two seeonds of time are required for the
whole operation of forming the bolt, still the
water slightly chills and hardens the protrud-
ing part of the bolt, so that the hottest, and
conscequently the softest, part of the shank is
mside the groove 0, so that this part 1s first

upset, entirely filling, as aforesaid, these
grooves. The countersink or recess ¢ in the

plunger may be of any suitable shape to form
the required head.

What I claim is—

1. The process herein described of forming
the head and shank of a carriage-bolt from 2
heated cylindrical blank, and consisting, es-
sentially, first, in compressing a portion .of
the blank in suitable dies, so as to form a long
shank square in cross- qectmn with the sides
in alateral direction less than the diameter of
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the blank, and after such compressing upset-
ing the end of the blank projecting heyond the
dies into a head; second, upsetting the com-
pressed shank into a suitable cavity in the
dies,forming ashorter and larger shank square
in cross-section, and with sides at least equal
to the diameter of the blank, and at the same
operation compressing and finishing the head,
substantially as set forth.

2. The process hereinbefore deseribed of
forming the shank and head of a carriage-bolt
from a heated cvlindrical blank Wlthoub re-
heating, and consisting, essentially, in the fol-
lowing steps: first, compressing
the blank in suitable dies, forming a shank
square in eross-section, and the sides later-
ally less than the diameter of the blank, and
by the same operation compressing a head by
the action of the plunger; second, upsetting
the compressed shank Into a suitable recess
or chamber in the dies, and forming a shank
square in cross-section, and with sides at least
equal to the diameter of the blank, sub&t'm-
t1ally as set forth.

In testimony whereot I sign this specifica-

tion, in the presence of two thm*sws, this 14th

day of Aungust, 1884.
FREDERICK A. SMITI.
In presence of—
Caas., H. DoRrER
ATLBERT 1. LYNCH.
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