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MAKING NUTS.

Speciﬁcation of Letters Patent No. 13,118, dated June 19, 1855.

- To all whom it may concern :

Be 1t known that I, Isaac H. SteEr, 01

Winchester, in the county of Frederick and

State of Vlrﬂ‘llllﬂ have invented a new and
useful Impmvements in the Manufacture of
Nuts for Screw-Bolts by Means of Swag-

- 1ng and Punching Machmelv of which the
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following 1s a full clear, and exact descrip-
tion, reierence bemo' had to the accompany-
ing dl awing, ‘Wthh makes part of this speci-

! C

qure 1, 1s a view In perspeetwe of said
m‘mhme, I‘ . 2, 18 a vertical section of the
same at the Tine # @ of Fig. 3, and Fig. 3,
1s a plan thereof.

My invention consists first, in the manu-
facture of nuts from metal in bars or other
suitable shapes at a single operation, by cut-

~ ting off from the bar or plate a piece which

constltutes the blank, punching a hole or
eye through the bhnk, and swaging the

same into shape while highly heated in

whatever relative order these operations
may be performed; whereby a well finished
and sound article is expeditiously and

- cheaply produced.

It 1s well known that in consequence of
the large size of the eye or hole made
through nuts, compared with the narrow
margin of material left around the eye, the
larger portion of them are either burst
asunder or badly strained by the act of
punching, svhich greatly 1mpairs their
strength and value; it has, prior to the date
of my invention, always been considered a
desideratum to contrive some way of mak-

ing the eye without straining or bursting
the metal; this I have attained by means of

~ the second part of my invention which con-

40

~die or press-box, by which it is firmly sup--

sists in punching the nut, while heated 1n a

ported and prevented from bursting or

- straining during the operation.
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The third p"lI‘t of my invention consists
In compressing nuts to make them solid
and to shape them with smoothness, regu-
larity, and precision, so that they will “be
fit to use in the construction of most kinds
of machinery without further finishing, by
subjecting them to powerful and sudden

~ pressure while highly heated, between a

palr of swages while on the punch and 1In
the punching die, which 1is pr{)peﬂy shaped
for that purpose.

- The accompanying drawing represents a

of the die;

hand machine which embraces my improve-
ments. . This machine consists ma,ml of a

cutter to sever from the bar, a piece of the
proper size to form the blank for the nut, a
die to receive the blank, a punch to perfor ate
an eye in the blank, and swages to compress
the punched blank into the form it is de-
sired it should have when finished.
several parts are fitted with suitable mech-
anism for operating them, and the whole is
mounted upon a strong frame. The frame
1s divided into two parts a strong and solid
base (2) and a standard (), “the latter
1s 1ntended to support the sliding swage
which carries the moving member of the
cutter, and gives shape to the upper side
of the nuts. The base (@) is for the pur-
pose of supporting the other parts of the

apparatus, and more particularly the die

and the parts more immediately connected
therewith.

The die i1s formed in a rectangular block
or slab (A) of steel by perforating the same
through the middle with an f1pelture cor-
respondmo* in diameter and shape with the
outer edge or periphery of the nut it is de-
signed to make.
block has a cutter (C) let into it in front
this cutter should be held mn

place by cet screws so that it can be ad-

justed to act in connection with the movable -

cutter, and that it may be removed to
sharpen.. or to be replaced by another when-
ever 1t gets injured. A motch or groove
(B) %lsoj 18 formed in the upper face “of the
die block, in front of the die and at right
angles to the cutter :(C), this notch or
oroove is to guide the bar across the cutter
and over the dle, and this fixed cutter 1s to
act In connection with a moving one to sever
a plece from the bar to form the blank.
The die block is firmly secured to the
upper part of the lower portion (a) of the
frame. In the center of the die a stationary
punch (D) is fixed which corresponds in
shape and diameter with the eye 1t 1s re-
quired to punch out of the nut, the lower
end of this punch screws into, or 1s other-
wise secured to the bottom piece (a') ot
the frame (a), if screwed 1n, it can readily
be removed for repairs or to be replaced by
another of a different size or shape. This
punch 1s encircled by a sleeve or shding

swage (k) which Shdes freely up and down
The diameter and

upon it, within the die.

The upper face of the die
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outline of this swage are such that 1t fits

accurately into the die and forms a bottom

for the same. The upper end of this swage

it made the counteypart in shape ot the nut,
5 to be made by it, and when 1n 1ts lowermost
position is far enough below the top of the
die, to give sufficient space for the recep-
tion of the blank, and when in this posi-
tion the sliding swage must rest upon the bot-
tom of the frame, or be otherwise firmly sup-
ported, so as to sustain without yielding, the
oreat pressure required to swage the nut
into shape. The lower extremity of the shid-
ing swage (I) is connected with the arm
(F1) of a rock shaft (I¥) in such manner
that when the shaft is turned by the depres-
sion of a foot lever ((x) the arm (F*) will
rise and carry up the swage (1L) to push
the finished nut before it, out of the die,
and thus discharge it, to make way for the
reception of another blank, after which the
swage is returned to its lowermost position
by the action of a spring (H). Above the
die, and in a line therewith, a sliding swage
(I) is mounted in guides on the upper part
of the frame or standard (6) 1n such man-
ner that it will be free to move into and out
of the die; this swage is depressed 1nto the
die by means of a lever (M) or it may be
struck down by the blow of a ram or ham-
mer. Instead of the lever (M), or a cam,
crank, or eccentric may be employed to de-
press the swage; or instead of the blow of
the hammer, the blow of a wiper or tappet
35 may be used. This swage may be raised by
a spring (L) or by a positive motion de-
rived from the return motions oi the de-
pressing mechanism, or by separate mecha-
nism specially provided for the purpose.
The lower end of this swage fits accurately
into the die with which it corresponds in
diameter and shape, and it has a hole sunk
into it which fits over and receives the fixed
punch (D) so that whenever the swage (1)
descends into the die, the punch will enter
it and allow this swage to approach the
lower swage () until sufficient space only
is left between them for a finished nut. The
front side (7) of the swage (1) constitutes
the movable limb or member of the shears
or cutter of which the steel cutter (C) let
into the upper face of the die block (A) 1s
the fixed Iimb. The cavity in the lower end
of the swage (I) is enlarged a short dis-
tance above its lower extremity, and opens
out at the side of the swage at (K). "The
enlargement of the upper extremity of the
aperture and the opening from this aper-
ture out at the side of the swage, are to
facilitate the discharge of the core punched
out of the nut, or other article, to form the
eye thereof.

The lower end of the swage (I) should
be made separate from the upper portion
65 of the mandrel or sliding stock, and so at-
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tached to it, that it can be readily removed

for repairs or to be replaced by another of
different size or shape; this lower extrem-
ity or movable face of the swage should
be made of steel well fitted and tempered, 70

~venlently

‘and in form the counterpart of that side of

the nut to which it is intended to give gshape.

The several parts of this machine may
be varied, in form, proportions, and mate-
rial, to suit the views of different construct-
ors, and to adapt it to different circum-
stances and uses, without in any degree de-
parting from the principle of my invention.
The iron or other material from which the
nut 1s to be made could be used most con-
in the form of a bar of about the
width and thickness of the article to be
made; one end of this bar should be made
red hot, or better, raised to a high welding
heat, and then placed on 1its side 1n the
ogroove (B) on the upper face of the die,
and pushed forward until its extremity 1s
in contact with the back side of the die,
which forms a stop to gage the length of
the blank; the upper swage (1) 1s now
caused to descend, by depressinig the lever
(M) or by a blow, and a piece is cut from
the end of the bar by the action of the front
edge (¢) of the swage (I) and the fixed
cutter (C), the piece thus cut off the bar,
is the blank, which by the continued down-
ward movement of the swage 1s forced into
the die, the middle, or the portion; removed
to form the eye resting upon, and being de-
tained by the fixed punch (D) while the
margins are forced down 1nto the annular
space between the sides of the die and the
fixed punch, until a core i1s punched out of
the center and an eye formed, this core
being forced into the cavity in the end of
the descending swage, whence it 1is dis-
charged out of the aperture (K) at the
side, the continued descent of the swage (1)
forces down the blank upon the lower die,
so that it is pressed between them with sui-
ficient force to make it take the shape of the
included space—its lower side the shape of
the face of the lower swage, and 1its upper
side the shape of the face of the upper
swage, 1ts outer edge or periphery the shape
of the sides of the die, and its inner periph-
ery or eye the shape of the eye punch, which
at this stage of the process acts as a forming
mandrel on which to shape and smooth the
eye. 'The shaping of the nut being now
complete the upper and lower swages are
simultaneously raised until the nut 1s lifted
out of the die, when the lower swage stops
and the upper continues to rise a short dis-
tance farther so as to leave the nut between
them free to be pushed aside in any con-
venient way and fall down into some suit-
able receptacle. _

When the machine is constructed to work
by power it will simply be necessary to

75

80

85

90

a5

100

105

110

115

120

125

130




L ]

10
- 15

20

13,118

apply cams, treadles, and springs to give
the same motions to the acfing parts that
are given by hand, by means of the levers
&c. before described. Since however, any
good and skilful machinist, conversant with
bolt and nut making could readily construct
and apply the cams, ete., to give those mo-
tions, I deem it unnecessary to describe
them, especially as it 1s the mode of opera-
tion of the swaging or forging mechanism,
that I claim, and not the peculiar means
employed for communicating motion to par-
ticular parts. The metal 1s hot and plastic
when introduced i1nto the machine, and since
the operation of cutting off the blank,
punchini an eye in it, and compressing it
between swages 1nto shape, are but the work
of a moment, the metal has not time to chill
and lose its plasticity and the property of
welding ; hence any seams or rents that may
happen to be made in the act of cutting and
punching the blank, are welded up, and the

~ article made strong and solid, by the com-
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pression, which causes it to fill fully and
accurately the cavity left for i1t in the die,
so that any number of articles may be pro-
duced of uniform size, shape and finish, as
well as uniformly sound and strong.
Having thus described my improved
manufacture of nuts, and described or indi-

cated some of the modifications of machin- |

ery by which it may be carried into effect by
hand or power, what I claim therein as new,
and desire to secure by Letters Patent 1s—

1. Making a nut, at a single operation
from a heated bar or plate of metal, by cut-
ting off the blank from the bar, punching
a hole or eye through it, and swaging it
into shape, substantially as herein set forth.

2. Punching the eye of the nut, in a die
or press box, by which it is surrounded and
firmly supported and thus prevented from

straining or bursting during the operation,

substantially as set forth.

3. Shaping nuts by subjecting them while
hot to powerful and sudden compression on
the punch, and in the punching die, substan-
tially as herein set forth, whereby they are

finished with such a degree of smoothness,

regularity and precision that in the condi-
tion 1n which they come from the machine
they are fit to use in the construction of
most kinds of machinery, and are at the
same time sounder and stronger than im-
pressed nuts made by machinery.

In testimony whereof I have hereunto
subscribed my name. -

ISAAC H. STEER.

Witnesses:
P. H. Warson,
SAML. (GRUBB.
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