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- UnrreED STATES

WILLIAM C. GRIMES, OF PHILADELPHIA, PENNSYLVANIA,

IMPROVEMENT IN MACHINES FOR

MAKING NAILS FOR HORSE-SHOES.

Specification forming part of‘Let,t'"er-s Patent No. 39,287, dated J uly 21, 1863.

To all whom it may concern:

- be it known that I, WiLLiam C. GRIMES,
of the city of Philadelphia and State of Penn-
sylvania, have invented a new and Improved
Macbine for Making Wrought Nails or other

Metallic Articles; and I do hereby declare

that the following is a full and exact deserip-

‘tion thereof, reference being had to the acecom-

panying drawings, and to the letters of refer-

.ence marked thereon.

The nature of my invention consists in forg-

ing or forming nails or other metallic articles

by means of the compound and combined ac-

tion of a pair of rolls, an anvil, and a die or
_.hammer, operating alternately upon the ma-
terial which may be used to form the article.
The action of the rolls is to elongate that part
of the rod or material upon which they oper-

ate, and to give the proper or desired form

and thickness to the article. The action of
the hammer is to reduce the lateral or trans-
verse spreading of the material under the ac-

tion of the rolls, and to give the proper or de-

sired form and width to the article. The

alternate action of the rolls and hammer upon
the material, is repeated more or less frequent-
ly, as the nature of the article may require.
The rod, which is being constantly heated as
1t 1s fed to the rolls, has at the same time a

longitudinal - reciprocating movement, corre-

sponding in time and speed with that of the
periphery of the rolls. When the article is
formed, it is severed by proper mechanism
from the rod, and the latter is again fed in or
advanced auntomatically to the rolls to form
another article. '- | |
. Referring to the drawings, like letters refer
to like parts in all the figures. -
Kigures 1 and 2 are longitudinal elevations
of opposite sides of the machine. Fig. 3.is a
verfical transverse section of the machine,
passing longitudinally through the rolls and
the forward cam-shaft, with the outlines of
the adjacent parts in the rear. Fig. 4 is a ver-
tical transverse section of the machine, pass-
ing longitudinally through the feeding-rolls

~ and the rear cam-shaft. Fig. b is a vertical

longitudinal section throngh the center of the
machine, with the outlines of the adjacent
parts. Fig.61s plan or top view of the machine,
but showing the shear-bars and their guides or
guide-box in section, and the oven and jet or
blast tubes also in section. Fig. 7 is a trans-

~verse section of the oven and one of the jet-
tubes; Fig. 8 shows the form of cams R, S,
and. T, and a transverse section of the opera-
tive rolls, on a scale enlarged. | |

In the construction of this machine, two me-
tallic plates, A and B, are placed one above
the other, with a sufficient space between them

for the cams, levers, &c.,to operate in. These

plates are bolted to the flanged posts A’ A/,
in: which are formed the bearings b b for the
Journals. of the front and rear cam-shafts, C
and: ). Upon the upper plate, A, the opera-
tive rolls B and F are mounted in the journal-
‘bearings G and H. The rolls and the cam-
shafts C and D- project ontwardly beyond
‘their bearings, and upon one end of shaft C
and roll E are affixed the coupling ¢’ (,
whereby the said shaft and rolls are connected
with other shafting, through which motion
and power are communicated to the machine.
Upon one end of the cam-shaft C and the out-
er end of the roll F are affixed the toothed
wheels B/ and D’/ by which the former propels
the latter, and they turn in equal time. The
inper ends of the rolls E and F also pro-
ject beyond their bearings. The one, H, over-
lies the other, and between these projecting
ends (which are the rolls proper) the rolling

of the articleis performed. The upper roll, -

K, is cylindrical, while the lowerroll, F, is of’
the form shown in section, in Fig. 8, where
a part of the periphery at e e is sufficiently
varied from a concentric circle to give to the
article the proper form or, varied thickness.
Another and contiguous part, f £, in the cir-
cumference of the roll I', is cut away suaf-
ficiently to allow the rod in itsforward motion
to pass freely between them, (the rolls,)soas to
be acted upon only in its receding movement.
In the rear of the rolls, as . neiwr to them as

‘may be practicable, and in the same horizontal
plane, are placed the hammer I and the anvil

J, while the plane dividing their faces is per-
pendicular tothe axes of the rolls. These faces
are designed to form the sides or edges of the
article, and are the counterpart in form of
those sides or edges. The anvil is stationary.

The hammer is on the helve or lever H/, one

end of which is attached to shaft I’, and said
shatt oscillates in proper bearings. An arm
or lever, J’, attached to shaft I’, stands out

horzontally from it and rests upon the cam

O, the periphery of which is a volute, with
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an abrupt offset at its terminus. The rotation
of said cam raises thelever J/ and throws the
hammer back from the anvil, and when the
sald offset passes the lever it falls and the
spring g forces the hammer to the anvil with
a blow. The spring ¢ is connected to the
helve H’ below the hammer, and forms a part
of a link-connection between the helve of 1he
hammer and the arm or lever k. The levers
kand ! are united to the rocking shaft Q’'.
They stand at right angles to the shaft-and
to each other, the one vertical, the other hori-

zontal, the latter, I, resting upon the cam R.

the pemphew of wlnch is so formed that its
action upon the lever, I, shall vary the force
of the different strokes of the hammer 1n the
formation of each article, as the nature of the
work may require. As mnear the hammer
‘and anvil as 1s necessary, stand the shear-
bars K and L, which move longitudinally in
the upright guide-box W, and operate in a
vertical direction. The upper end of the one,
Ly, 1s 1ts cutting-edge, while the upper end of
the slot 8" in the shear-bar K, through which
the rod passes,is the cutting- edge of the other.

The shears are operated by the cam P on the
front, and cams M and N on the rear, cam-

.Shaft, the former acting. directly, the Natter
indirectly, through the levers M’ and N’/. These
last act at each rotation of the cams that
operate them, while the cam P acts only at
~every seventh (more or tess) revolution, or
only when the cams M and N have brought
the edges of the shears near the rod, which
brings the lug m on the back of the shear-bar
L: into the path of the tooth » on cam P,
which, from 1ts rapid motion, suddenly raises
and drops the shear L, a,nd severs the nail
from the rod, and at the instant that a blow
would othermse be given by the hammer, if
1t were not for the antomatic means provided
to prevent it, which consists of the following
parts or device: A rod or bar, Q, resting upon
the plate A, 1s provided with proper guides,
and has attached to it, at a right angle, the
~arm R/, which passes down through a slot in
the plate A, in front of the rear cam-shaft,

where, at ea(,h revolution of said shaft, it 1s
brleﬂy acted upon by the cam 3, which move.&,
the bar ( forward and in the dlrectlon of its
length, and passes the end of 1t under the
outer end of the lever J/ at the time when the
said lever 1s raised to its height and the ham-
mer thrown back, retaining it 1n that position
during a partial revolution of the cam O, the
‘shears now acting in the periodic time of the
hammer, and then falling back to their former
position. The bar Q receding by the action of
spring 7, as the cam iS5 revolves, allows the
hammer to act again as before.

To avoid the injurious effect of heat from
the rod and the gaseous flame tpon the cut-
ting-edges of the shear- bars, these edges are
kept widely separated by the springs & andyd,
till near the moment they are required to act.
As a further gnard against the injurious ef-
fect of the heat upon the shears, the anvil, or

other parts of the machine, I drill a hole into
or through the metal nearv the part most ex-
posed to the heat, and screw in small metallie
tubes, as ¢ ¢ in the shear and # » 1n the anvil.
These tubes are connected with a fountain,
from which a constant flow of water is made
to pass through them. Where a part of any
tube must be flexible, to yield to the move-
ment of the part with which it 18 connected,
such part-may be made of india-rubber, gutta-
percha, or other flexible material. |

All the operations of the machine in the
formation of a nail or other article are per-
formed during one revolution of the rear cam-
shaft, which is one in seven (more or less) of
the forward cam-shaft, C, they being connecte l

by the cog-gearing D/ D' D/ D’/ D/,

" At the rear end of the machine are placed
the feeding-rolls U V. They are mounted in
ahorizontalrectangularframe, X X,which rests
upon and 1s jointed to the upright {frame T T,

-which is also jointed below, being provided

with proper bearings, v y. Thus an oscillating
or reciprocating movement{ may be given to
the feeding-roll frame X X transversely to
the axes of the rolls, but in the lonmtudmal
direction of the machine.

- Connected with or forming a part of the

frame X X is the arm or bar Y, which is sup-

ported near the ends by the jointed stud d,
and extends to the cam Z on the shaft I,

against which cam it 1s constantly borne by

the spring §’, the cam having the requisite
form to give the proper motion to the feeding-
roll 1rame The feeding-rolls are geared to-

gether by the toothed wheels o' o/, and tlie
set-screws ¢/ ¢/, which pass through the caps of

the journals of the upper roll, serve to tighten
the rolls upon the rod or ma,terial which 18 to
be fed to the machine.

The motion of the feeding- rolls 1S intermit-
ting, which motion 1s effected by clutch-gear-
1ng, as follows : One journal of the upper feed-
ing-roll, which extends beyond its bearing for
the purpose, has affixed upon it the ciutch-
wheel W', The clutch consists of two levers,
one of which, U, is forked, and these forks,

with proper bearin oS formed in them, embrace

the neck or jour nal of the roll on each side of
the clutch-wheel. The other cluteh-lever, V/,
1s jointed to or rests against a rib or lug,
a, formed upon the lever U’, near its end,

while the other or upper end is a V- shaped
fork, which. fits upon the beveled edge of
the clutch-wheel. The lever V/ forms a sl oght
angle with lever U’, and is so adjusted in
its length as to impinge or wedge tightly
upon the beveled edge of the clutch-wheel,
when forced there by spring j, or otherwise;
and when the levers are swung upon their
axis of suspension and in the direction from
U’ to V/, as indicated by the arrow, the re-
sistance of the wheel to the motion causes the
lever V/ to set more firmly upon and to turn
it ; but when the levers swing in the opposite
direction the iriction of lever V/ upon the
wheel tends to carry said lever from lever U/,
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~and thereby loosens the hold of lever V/ and

allows it to slip upon the wheel; hence the
oscillation of the levers turns the wheel in-
ternittingly and in one direction only. As
the clutch-wheel W/ and the levers U’and V/
are appendages to the feeding rolls, they par-
take of the reciprocating motion of thelatter;
heéfice, to intercept the motion of the lower
end of said levers will cause them to oscillate
upon their axis of suspension, and thus to
give an intermitting furn ormotion tothe feed-
1ng-rolls, which motion should be suspended
during the latter part ot -the time of forming
each article, which suspension is effected as
follows: Three stops, X/, Y/, and Z/, lie in the
path of the motion of the lower end of the
levers. Stop X'’ is the head of an adjustable
set-serew, which is provided with a wheel or
winch at the other end, and works in the up-
per end of a stud or post fixed in plate A.
Stop Z’ is a fixed stud or post, which serves to
prevent the levers from being turved out of
their position. The space between stops X’
and Z’ is such that the levers are not acted
upon by them in their back-and-forth move-
ment. Stop Y’ is the short arm of a bent
lever, P/, which is hinged at.the other end to
the under side of plate A, with the arm or
stop passing up through a [JI oper opening In
said plate. The bent lever at or near the
bend rests upon the cam T/, and rises and
falls in accordance with the form of said cam,.
When n its lower position, the upper end of
the arm or stop Y’ is below the end of the
levers U’ and V’, which in their reciprocating
motion pass freely over sald stop; but when
-the latter 1s raised the lower end of the levers
are Intercepted in their movement in part,
their motion then being limited to the space
- between stops X’ and Y" which motion may
be made more or less by the adjustable stop
X/, which regulates the quantity of material
to m&ke the artide

The furnace or heating-oven consists of an
elongated rectangular block, E/, of baked fire-
clay, with a cylindrical or other formed aper-
ture, I, running longitudinally through it,
into which open the series of lateral, comcal
or other formed apertures ¢ ¢ q ¢. The axis
of the longitudinal aperture in the block is a
line passing between the upper and the lower
feeding and the upper and lower operative
rolls, and parallel to and near the face of the
anvil. The block E’in length nearly fills the
space between the shears and thefeeding-rolls,
and 1t may restin a metallicbox supported up-
on short columns rising from the plate A, or it
may be supported in any other convenient man-
ner. Aseriesof conical metallictubes, G’ G/ G/

. &/, coineiding in number and relative position

w1th the aforesaid lateral apertures in the
clay furnace, are placed with their axes in a
line severally with the axis of each of said
apertures, and near the orifices of the latter

the points of the tubes terminate. Fromn these

tubes jets of inflammable gases(common iliumi-
nating or street gas or other gases) are dis-

charged into said apertures, where they are
inflamed, and pass into the central aperture or
heating-oven. The aforesaid conical tubes
are branches from the supply-tube K/, con-
nected with a gasometer. Into and concen
tric with said supply- tube, and in the direc-
tion of its length, is discharged a jet of atmos-

‘pheric air through the tube L/ with less or

more force, as may be necessary to give the
required force tothe several jetsat their points
of discharge, and to supply nearly the required
quantity of air for the combustion of the gas,
the balance of air required for that purpose
being supplied from the atmosphere at the
orifices of the aforesaid apertures, the air be-
ing supplied by a fan or blowing-cylinder.

Operation of the machine: The rod being
passed into the furnace, and the feeding-rolls
drawn tight upon it, the machine set 1n mo-
tion, the | gas let on and ignited, the rod be-
comes heated asitis moved forward by thefeed-
ing-rolls, and when it reaches the operative
rolls it passes between them at the time when
the space f ' in the lower roll is in the posi-
tion to allow it to pass. The motion of the
rod is then reversed, and at that moment the
contiguous surfaces of the rolls approximate
and impinge upon the rod near 1its end, re-
duecing it in thickness, and slightly elongating
that part of 1it. The rod then recedes from
between the rolls, and stops with the rolled
part opposite the face of the anvil, where it
instantly receives a stroke or blow from the
hammer upon one edge, thus reducing 1ts
width and imparting form. The motion
changes, and again the rod passes between
the rolls. The alternate. operation of the ham-
mer and rolls is thus repeated six or eight
times, (more or less,) according as the machine
may be geared, to suit the nature of the work,
to reduce the material, and properly form the
article. The rod is now at the terminus of its
receding movement. It stops there for an in-
stant. The hammer is thrown back by the
cam O, and locked there by the bar Q. The
edges of the shears have been drawn near
the rod, and the cam P now suddenly raises
the shear-bar L, which severs the nail from
the rod, and it falls into the spout u/, and
passes into a proper recenptacle.

What I claim as new and as my invention,
and desire to secure by Letters Patent, is—

1. The forging or forming of nails or other
metallic articles by the compound and com-
bined action of a pair of rolls and a swage or
hammer and an anvil, or their equivalents,
operating alternately upon the material to
form the nail or other article, as hereinbefore
described.

2. In combination, a pair of rolls having a
contour suited to give the required form to
the opposite sides of the arficle, with a ham-
mer and an anvil, the faces of Whl(,]l are the
counterpart of the required form of the other
opposite sides or edges of the nail or other
article, as before specified.

3. The mode of effecting the periodic sus-
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-pension of the action of the hammer by means
of the lever j’, the bar Q, arm R/, cam S, and
spring 7, or their equivalents, constructed
- 8ubstantially as herein described, and operat-
.1ng as and for the purpose set forth. -
4. The feeding-rolls U V, having a rotary
- and a reciprocating movement, in combination
- with the operative rolls E and T, as herein-
betore described, and for the purpose set forth.
9. The cluteh, substantially as described,

- in combination with the adjustable stop X/, ,

bent lever P/, and cam T’, or their equivalents,
as described, and for the purpose set forth.

6. The shear-bars K and I, or their equiva-
lents, when operated by cams, as M, N, and
P, on separate shafts that revolve with un-
equal speed, as hereinbefore described, and
for the purpose set forth. -

WM. C. GRIMES.

Witnesses: |
W, P. HIBBARD,
JOHUN (. HOoLLICK.
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