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UNITED STATES

"PATENT OFFICE,

JOSEPH ROY, OF CHICAGO, ILLINOIS,

- ' IMPROVEMENT IN HORSESHOE-NAIL MACHINES.

1

Specification forming part of Letters Patent No. 169,044, dated October 19, 1875; application filed
April 9, 1573,

To all whom it may concern:

Be it known that I, JosEPH RoY, of the
city of Chicago and btate of Illinois, have in-
vented an Improved Horseshoe-Nail Machme
and I do hereby declare the following to be a
full and correct description of the same, ref-
erence being bad to the accompanying draw-
ings, in which—

Fl;,me 1 is a side elevation of my machine.
Fig. 2 is a top or plan view of the same. Figs.
3, 4, and 5 are detail views.

The same letter indicates the same part
wherever it occurs.

This invention relates to machinery for mak-
ing nails by a continuous and automatic oper-
ation, the nail-rod being subjected to the di-
rect action of heat (11111110’ the process of forg-
ing. It cousists of 1mp10vementa on the ma-
ehine for forging horseshoe-nailsfor which Let-
ters Patent N 0. 58 485 were granted to me Oc-
tober 2, 1366, resulting in a.great simplifica-
tion of the mechaniswr deseribed in that pat-
ent for operating the working parts; and in
advantageous changes in the method of feed-
ing and heating the nail-rod, of turning it up-
on the anvils, and of severing the finished nail
frowm the rod, all as hereinafter more particu-
larly set forth.

To enable others to make and use my im-
proved wachine, I will proceed to describe in
detail its coustruction and operation.

In the drawings, A marks the frame of the
machine, which counsists of a heavy bed-plate,
with suitable iron uprights and cross-beaws
to support the working parts. B marks the
point of application of the driving-power at
the end of the main shaft C. On this shaft
are placed two cams, D 1Y, which operate to
trip the beels of the hammers E K/, by which,
in conjunction with proper dies, the forging is
pertormed. These hammers are aided in their
downward bluow by the springs. F I/, which re-
act against studs «’-a’ on the sides of the heels
of the hammers, respectively. These springs
are attached tothe side frame of the machine,
as. showun, and their tension is adjusted by the
straps G, attached at their lower ends to the

springs,. aud adjusted at their upper ends by

means of the keys or wedges b b, or by means
of adjusting-screws, as preferred. By this ar-
rangement each spring can be adjusted inde-

pendently of the other, and the force of the
blow of each bhamwer regulated accordingly.
H is the post or anvil-Llock, on which are sup-
ported the anvil. lies or matrices &, which co-
operate with the hammers in forming the nail.
There are two of these dies, corresponding in
number with the hammers, one die forming,
with its corresponding haminer, the fat side
of the nail, and the other die, with its ham-
mer, forming the edge of the nail. On main
shaft O is tixed a bevel-pinion, I, which meshes
into a. corresponding gear, J, of equal size and
nwmber of teeth, on the upper enil of vertical
shaft K. Oun shatt K is gear L, which meshes
into intermediate gear M, which works in gear
N on upright shaft O, and drives that shatt.
Ou the upper end of shaft O is the large gear-
wheel N, which carries the movable cutter !,
which co-operates with the stationary eutter
m in severing the finished nail from the rod,
as hereinafter described. On the upper side
of the rim of wheel N is placed a cam, n, which
operates the sliding stop 6, which at the proper
instant arrests the blow of the hammer E by
its interposition between the shaft C and the
stad on the rear end of the hammer-helve.
Attached to the lower part of shatt O is an
arm, P, having a pin projecting downward,
which engages with and operates a lever, Q.
This lever operates in one direction a sliding

- seroll or cam, R, which moves in ways or col-~
' lars on the bed-platé of the machine.

The
scroll is driven in the opposite direction by
the end of arm P striking pin w. A counect-
ing-rod, S, baving a stud or pin projecting
down into a slot in the scroll R, is counected
at its other eud to the lever T, which has its |
fulerumn at 2, and carries at its upper end a
cluteh, 4, through which the nail-rod passes.
U markh a b[)OOI on which the nail-rod % is
wound in a -coutinuous strip of indefinite
length. I prefer to wind on the spool a suffi-
oleut length to supply the (,onmmptlou of a
single dd) The spool U is hung in a reel, V,
having horizontal journals, the f’orwnrd one of
which is made hollow, to allow of the passage
of the nail-rod to the furnace and the dies.
The rod, as it passes from the spool, goes be-
tween two rollers, 2 y, which straighten and
guide it, and which are made to regulate its
tension by means of adjusting-screws, (uot
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shown,) which determine the pressure of the
rollers on the rod. On the forward hollow
journal of the reel U is fixed a large gear, W,
which meshes into and is driven by pinion X
on the end of the horizontal shatt a. This
shaft has a bevel-pinion, &/, on its other end,
which meshes into a bevel-gear, ¢, on uprlght
shaft K. The gear W makes one revolution
to two revolutions of the main shaft C, and
turns the nail-rod continunously in one diree-
tion at the same rate of movement. dis an
eccentric on shaft a, turning in one end of the
connecting-rod e, the other end of which is
connected with and operates the lever f, sup-
porting the fire-box or furnace g, through
which the nail-rod & passes to be heated just
before reaching the dies. :

The furnace g is similar in general construe-
tion and principle of operation to that de-
scxibul in my Patent No. 86;456, dated Feb-
ruary 2, 1869.

The ]ledl'» is produced by the flames from com-
pound blow-pipes, which flames are projected
upon the nail-rod through the apertures in the
gides, bottom, and top of the furnace, and ex-
tend out between the dies and the hammers,
so as to euvelop the.rod during the whole
time -that it is undergoing the operation of
forging.. This almost entirely prevents the
great waste of oxidation which oceurs in the

“ordinary method of nail-making, in which tke
heated metal ‘18 exposed to the direct action
of the atmosphere.

The furnace g is caused, by the oscillation of
the leverf, to present the heated nail-rod alter-
nately under the hamners E and E/, and in
their respective dies.

The sliding stop o slides on a stud project-
ing into it from the side framing. Itis drawn
away from the cam D by means of a retract-
ing-spring, and is drawn toward that cam by
the operation of the cam n on the upper edge
of the rim of wheel N uponarm s, projecting
flom stop 0. A forked head on the end of the
stop o slides on the main shaft C above.  The
fork on the lower side of the head engages
with the same pin, s/, on the heel of the ham-
~mer B upon which the spring F reacts.

The movement of the stop o is so timed that
it stops the descent of the hammer E at the
instant when, but for the arresting action of
thie stop, it would strike the finished nail on

. its narrow side or edge. The object of this
movement is to allow the cutters [ m to sever
the finished nail from the rod while the nail
Jis on its edge.

I prefer to give such shape to the cutters
as will impart a rounded form to the head of
the nail, instead of cutting it off square, as in
the OI'dllldl y machines.

In order to afford support to the nail, and
prevent it from woving at the instant of being
severed, and thus receiving-an irregular form
as to its bead, I place a pin, p, in the face of
the revolving cutter I, which projects beyond
the cutter, and coures over the nail, to hold it
down upon the die, just before it is severed

[

from the rod. In this way perfect umformlty,
in the cut of the nail-head i is secured.

The nail-rod is fed to the furnace and dles
by means of the reciprocating clutch ¢, on the
face of which are two dogs or pawls, 50 ar-
| ranged as to drive the nail- 10(1 forward toward
the anvil, and to slide backward on the rod
toward the reel when the clutch moves back.
‘While the clutch is moving back the rod is pre-

vented from going back with it by the guide-
rollers « ¥.

The gear W, as before observed, makes one .
revolution to two revolutions ot the main
shaft.  Each revolution of the main shaft
causes a blow to be given by each of the ham-
mers B E/, It follows that at each revolution
of gear W the nail-rod receives four blows—
two by hammer E/, which forms the flat side
of the nail, and two by -hammer E, which
forms the edo'e of ‘the nail, the rod bemg
turned through ninety degrees after receiving
each Dblow before receiving the succeeding
one. The gear N'is ordinarily timed to make
one revolution to sixteen revolutions of main
shaft C, so that each nail would receive thirty-
two blows, but for the arrestof the last blow,
to allow the cutter to sever the finished nail
from the rod.

The relative speed of the main shaft and
the shaft of gear N may be indefinitely varied,
as the ndtule of the work may require.

The nail-rod is heated on its way to the
hammers by passing through the furnace g,
which oscillates with arm £, in such time as to
present the heated end of the rod alteruately
under the two hammers. When in theé die
under hammer B/, the flat or broad side of
the nail is produ(,ed while the narrow side or
edge of the nail is produced in the die under
hammer E. The relative force of the blows
of the two hammers admits of indefinite regu-
lation by means of the devices for adjusting
the actual and relative tension of the springs
O O

By regulating the flame from the blow-pipe,
as well as the number and force of: the blows
of the hammers, I have every element of the
manipulation of the rod under perfect control,
and can vary the length, thickness, and torm
of the nail at will.

The length of rod fed to the dies and ham—
mers for deh nail depends on-the throw of
lever T, which can be wglﬁdted by altering
the posntlon of its fulermin 2z in the frame, or
in any other convenient manner. Tlie posi-
tion of the stationary cutter m regulates the
length of the head of the nail.

Having thus fully described my mventmn,
what 1 claim, and desire to secure by Letters
Patent, is—

1. In a nail-machine, the combination of the
reel V, spool U, and rollers ¥ with mechan-
ism for feeding the nail-rod to the furnace and
hammers, for the purpose of securing an un-
interrupted feed, as specitied.

2. The combination of the furnace or ﬁre-
box g, the lever f, and mechanism for impart-
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ing to it a lateral oscillating movement, with
the hammers E E/ and anvil H, as and for the
purpose set forth.

3. The apparatus for feeding the nail-rod to
the hammers, consisting of the lever T. with
its fulerum z, rod S, slide R, lever Q, cam P,

with its stud, and the revolving clutch 4, all-

constructed and operating as described.
" 4, The combination, with the hammers E E,
anvil H, and laterally-oscillating furnace ¢, of
the stationary cutter m and revolving cutter
I, substantially as and for the purpose set
forth.

5. The combination, with the two hammers,
the anvil, and the oscillating furnace, of the

continuously-revolving and longitudinally-re-
ciprocating clutch ¢, for turning and feeding
forward the rod, as and for the purpose de-
seribed. ,

6. The combination, substantially as de-
seribed, of the sliding stop o, hammer B, arm
S, and cam n, as and for the purpose described.

The above specification of my said inven-
tion signed and witnessed, at Washington, this
5th day of April,-A. D. 1873.

JOSEPH ROY.
Witnesses:
‘W. P. BELL,
CHAs. F. STANSBURY.



