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- UNITED STATES

PaTENT OFFICE.

EMIL HUBNER AND CHAS. HALL, OF NEW YORK, N. Y.

IMPROVEMENT IN NUT-MACHINES.

Specification forming part of Letters Patent No. 51,316, dated December 5, 1365.

To all whom it may concern:

Be it known that we, EMir. HUBNER and
CHARLES HALL, both of the city, county, and
State of New York, have invented certain new
and useful Improvements in Machinery for
Making Nuts for Screw-Bolts and Similar Ar-
tieles ; and we do hereby declare that the fol-
lowing is a full, clear, and exact description of
the same, reference being had to the accom-
panying drawings, in which—

Figure 1 represents a plan of a machine em-
bodying our improvements. Iig.2 represents
a side elevation of the same. Fig.3 represents
a vertical longitudinal section of the same at
the line 2 x of Fig.1. Tig.4 represents a simi-
lar section at the line y y of Tig. 1. Tig.5
represents a similar view at the line z z of
Fig.1. Figs.6and 7 represent transverse sec-
tion of parts of the machine, showing the trans-
ferring mechanism; and Figs. 8 to 15, inclu-
sive, represent views of different parts of the
machine, having the same letters of reference
applied to them as are applied to the same
parts in the other figures.

The machine represented in the accompany-
ing drawings is designed to form nats from
heated flat bars presented to it, and the gen-
eral operation of the machine is as follows:
A piece of the proper size to form a nat, and
called a *“nut-blank,” is severed from the bar
and pushed forward into the mnachine by an at-
tendant. This nnt-blank is pushed downward
into the recess of a carriage, which transfers
it to the place where it is snapped (or made
convex upon one side) and punched while held
in place by a pair of spring-nippers. After
the blank has been snapped and punched the
spring - nippers transfer it to a mechanism,
whiel inserts a mandrel in the nut-blank, and
presents it to a hammer, by which its cdges
are hammered, the nut-blank being turned be-
tween the strokes of the hammer, so that its
edges are hammered in succession. Lastly,
the blank is hammered upon its flat sides, and
is then ejected from the machine.

The object of the first part of the inven-
tion is to remove the nut-blank, by a positive
motion, from the place where it is severed from
the Dar, and deliver it to a carriage which
transfers it horizontally to the punching mech-
anism.

This part of the invention consists of the
combination of the cutting devices of the ma-
‘chine and the transferring - carriage with a

plunger which removes the nat-blank from its
position daring cutting and delivers it to the
transferring-carriage.

The object of the second partof the invention
is to permit a nut-blank to be cut from a bar
at one part of the machine and to be snapped
and punched at another part of the machine.

This part of the invention consists of the
combination of the cutting devices and snap-
ping and punching devices, with a transfer-
ring - carriage, which receives the blank from
the catting devices in a recess and delivers
it in the proper position to be snapped and
punched.

The ohject of the third part of the invention
is to transfer and hold the nut-blank in the ma-
chine ; and it consists of the eombination of a
transferring-carriage and a traveling spring-
nippers, the two operating in such manner that
the tormer presents the nut-blank to the latter
and is then withdrawn to receive a new nut-
blank,while the latter holds the nut-blank and
transfers it in the machine, in order that sub-
sequent operations may be performed upon it.

In machines constructed previous to the
present invention it has been customary to ar-
range the punch and the concave die that gives
the convex form to one side of the nut in such
manuer that the punch entered the nut-blank
throngh the said die; and as the effect of
punching (particularly when the punch be-
comes dulled by use)is to depress the mate-
rial in the immediate vicinity of the place
where it enters, the result of the arrangement
is that the orifice of the hole at the convex
side of the nut has the appearance of having
been slightly countersunk. Moreover, as in
such preceding machines, the punch is caused
to move throngh the concave die, it has been
customary to construet them in such manner
that the die remains stationary, and that the
nut-blank is forced into it by a planger or slide
operating upon the side of the blank which is
to form the flat side of the nut; hence the po-
sition of the nut-blank in the machine is
changed in the direction of the line of travel
of the punch.

Theobjectof the fourth of the present inven-
tion is to cause the hole made by punching to
extend squarely up to the convex side of the
nut, so that the sides of the bore and the con-
vex face of the nut form a sharp angle, also to
permit the nut-blank to be held stationary in
the machine during the action of the convex
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die upon it, or “snapping,” as it is technically
called.

This part of the invention consists of the
combination of a support for the flat side of the
nut-blank, with a reciprocating concave snap-
ping tool or die, and with a punch working
through said support, so that the nut-blank is
snapped while resting against said support,
and is punched from the side opposite that at
which the snapping-tool operates.

The object of the fifth part of the invention

is to turn the mandrel on which the nut-blank |

is forged, and hold it in the proper position
for the hammer to forge the blank properly.

This part of our invention consists of the
combination of the mandrel with devices for
turning it partly round atintervals, and with
a former or forging-guide of the form of the
nut to be forged, and a rest upon which said
former is supported.

The object of the sixthpart of the invention
is to insure the descentof the forging-mandrel,
80 as to cause the nut-blank to rest upon the
anvil before the hammer acts upon it.

This part of thé invention consists of the
combination of the mandrel and former with a
spring which depresses the mandrel whenever
the shape of the former permits such move-
ment during the partial turning of the man-
drel.

The object of the seventh part of the inven-
tion is to permit the nut-blank to be forged
endwiseand sidewise by thesamehammer; and
it eonsists of the combination of the hammer
with tappets of different lengths to move it the
requisite distances for forging the edges and
side, and with a pusher to turn down the nut-
blank upon the anvil, so as to present it flat-
wise to the hammer.

The object of the eighth part of the.iuvention
is to permit the movement of the hammer to be
adjusted so as to adapt it to forging nut-blanks
of different dimensions; and it consists of the
combination of the cam -ring, that supports
the tappets which actuate the hammer, with a
movable tappet and with a movable cheek, by
which the tappet is clamped in its position in
the cam-ring.

The devices for cutting the nut-blank from
the bar are situated at the front side of the
machine, and consist of a stationary knife, a,
and a movable knife, ¢/, between which the
heated baris shoved endwise by the attendant.

As it is desirable that the nut-blank should
not be displaced from its position by the act
of cutting it from the bar, the movable knife
is arranged nearer the side of the machine at
which the attendant presents the bar of iron
than the stationary knife; hence the end of
the bar which forms the nut-blank remains at
rest against the stationary knife during the
cutting operation, while the remainder of the
bar is moved laterally by the movable knife
pushing it before it. This arrangement of the
movable knife is productive of great advan-
tage as respects the appearance of the finished
nut-blank, because the side of the nut-blank

resting against the stationary knife is left flat
uptotheextremeedgeformed by cuttingitfrom
the bar, and as the bar is turned half-round
before each nut-blank is cut off, so as to place
the squarely-cut edge of the bar against the
stationary knife, each nut-blank cut from the
bar is perfectly flat at one side. As will be
hereafter seen, this flat side is not defaced by
the subsequent operations performed by the
machine, and consequently the finished nut-
blank has one perfectly flat side.

The knives are formed of blocks of steel, the
stationary one a, being secured by a serew to
a stationary knife-stock, B, projecting upward
from the bed-plate A of the machine, while the
movable knife &’ is secured to a sliding knife-
stock, B/, which is moved forward at proper
intervals to sever the bar by means of a cam,
C, secured to one, D, of the two revolving cam-
shafts D D’ of the machine. After the nut-
blank is severed, the knife is moved backward,
topermit the bartobeagain pushedintothema-
chine, by means of a spring, E,arranged within
a recess of the sliding stock B/, and bearing
against a stationary projection, If. ,

In order to save material in making knives
each is formed of a square block of steel, of
suitable thickness, as shown at Figs. 11 and
12, with eight cutting-edges, four at each side,
so that when one edge becomes dull by use it
is only necessary to turn the knife one-quarter
of arevolution to bring a new cutting-edge into
place, and when the four cutting-edges at one
side of the knife become dull the turning of it
side for side presents four new cutting-edges,
which can be used in turn; hence the material
of one edge forms part of the backsof the other
edges, and much less material is required than
would be necessary to form eight separate
knives each with sufficient back to enable it to
be secured to the knife-stock.

As the knife becomes reduced in size by
grinding, packing may be inserted between its
edges and that of the recess of the knife-stock
in which it is received, so as to keep the cut-
ting-edge in the proper position. '

In order that the bar may be held in a proper
position for being entered between the knives
it is supported upon a rest, b, which is con-
nected with the slide B’ of the movable knife,
so as to travel with it; and in order thata nut-
blank of the required size may be cut from the
bar, a stop, ¢, is secured to a stationary knife-
stock at a distance behind the edges of the
cutters equal to the length of the piece to be
severed from the bar. When the movable
knife opens the bar is pushed forward untilits
end strikes this stop, and it is held there until
the cutting is effected.

The carriage f, by which the severed nut-
blankis transferred to thesnapping and punch-
ing devices, is situated beneath the level of the
knives, and is connected by an arm (shown in
dotted lines in Fig. 1) with a slide, G, which
is caused to move to and fro transversely to
the length of the machine, and at proper in-
tervals, by means of the cam C’, whose pe-
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riphery is provided with a groove, g,in which
a pin projecting from the slide G is received.
This groove is skewed at the proper part of its
periphery, to move the carriage after it re-
ceives the nut-blank, and to return it after the
nut-blank is griped by the spring-nippers, here-
inafter described. The carriage is provided
with a recess, m, Figs. 7 and 8, to receive the
nut-blank after it is severed from the bar by
the knives.

In order that the end of the bar cut off to
form the nut-blank may not warp away from
the stationary knife during ¢atting, an adjust-
able holder, j, is provided, to exert pressure
upon the side of the bar; and as the effect of
this pressure is to retain the nut-blank where
it is cut, a movable planger, I, is provided, to
push the nut-blank squarely downwards into
therecess of the carriage. The plungeris con-

nected with a lever, H, the butt of which is.

held by a spring, I/, within the range of a.cam,
(2, secured to the cam-shaft D. This plunger-
cam is so formed and sctrelatively to the cams
that operate the movable knife and the ear-
riage, that it depresses the plunger after the
nut-blank is cut off, and before the carriage
moves to transfer it to the snapping mechan-
ism.

The holder j is made adjustable by securing
it to the machine by a screw-bolt, », which
passes through a slot in the shank of the ad-
justable liolder, so that the face of the latter
may be moved toward or from the face of the
stationary knife, and sccured in the required
position to exert a slight pressure upon the
bar when it is pushed in between the knives.

In the present machine the nut-blank is
snapped by a councave-faced tool, J, whiel is
connected with a slide, B? located farther in-
ward in the machine than the movable knife-
stock, and moved forward at proper intervals
to snap the nuat by means of a cam, C?, secured
to the cam-shaft D, the return movement from
the snapped nut being effected by aspring ar-
ranged within the slide. The nut-blank is de-
liveredin front of this snap-tool by thecarriage
Jranditisthen directly in front of a stationary
sapport, M, through which the punch that
forms the opening through the nut is pro-
truded.

As the side of the recess m in the carriage
J> which presents the nut to the snap-tool would
be in the way of that tool when it moved for-
ward, the carriage must be withdrawn betore
the snap-tool operatesupon the nut-blank. In
order, therefore, that the nut-blank may be
properly held while it is snapped, a traveling
spring-nippers, N, is provided, and is moved
forward from the hinder side of the machine
at the proper timeuntilitsspring-jaws embrace
and hold the nut-blank presented by the car-
riage, so that the carriage may then be with-
drawn, leaving the nut-blank in the nippers
directly infrontof thie snap-toold, on oneside,
and the support M on the other.

In order that the spring-nippers may seize
the nut-blank, the carriage f is made thinner

than the nut-blank, so that the latter overhangs
the recess in which it lies. Thespring-nippers
are also thinner than the nut-blank, so that
they advance upon the portion of the latter
which overhangs the recess of the carriage, and
when the carriage 1s withdrawn, the side of the
nut-blank toward the snap-tool overhangs the
jaws and is the portion upon which the snap-
tool acts. The spring-nippers project from a
stock, O, which is moved to and {ro at the
proper times by means of a cam-groove, ¢/,
formed in the periphery of a cam, Ct, secured
to thie eam-shaft D/, and this cam-groove acts
upon a pin projecting from a slide, G’, with
which the stock of the nippers is connected by
an arm, h.

As soon as the carriage f is withdrawn from
the nut-blank the snap-tool is forced agaiust it
by its cam C*  'This cam has a grade concen-
tric with the cam-shaft D, to which it is se-
cared, so that the snap-tool remains at rest in

"contact with the nut-Dblank for a short period

afterit has snapped it.  Daringthis period the
punch s is caused to advancee and punch a hole
in the nut-bDlauk, which is supported against
the puneh by the snap-tool. The punch s is
arranged to protrude through a holein the sta-
tionary support M of the nat-blank, and it is
secured to a slide, B, which is pashed forward
at the proper time to punch the put-blank Ly
means ot a cam, (9, secured to the cam-shaft
D/, The slide is provided with a spring, 123,
which retarns it, and thereby withdraws the
punch from the nut atter the cam C° has doae
its worl; but as the puneh might hang in the
nut-blank if the spring alone was employed to
withdraw it, ¢ pair of cams, G® CP, are provided
to act upon ping secured to the sides of the
punch-slide and pull it back by a positive move-
ment in case the spring should fail to act.

The cams C® 5 which operate the snap-
slide and punch-slide, are so formed that they
permit the snap-tool and punch to withdraw
simunltaneously from the nut-blank, leaving it
in the spring-nippers.

The devices for forging the nut are situated
nearer the back of the machine than the snap-
tool, and consequently the nut-blank must be
transferred to them after it is snapped and
punched. In order to effect this transference,
the spring-nippers are caused by the form of
the cam-groove ¢’, which operates them, to
move toward the back of the machine after the
punch and snap-tool have been withdrawn from
the nut-blank, so that the nut-blank is carried
backward by the nippers. The forging is ef-
fected upon a stationary anvil-block, I, by a
reciprocating hammer, Q, which is depressed
by tappets » # # # ¢/, projecting from a cam-
ring secured to the cam-shaft D’ and acting
upon one end of a lever, H/, whose opposite
end euters a slot in the piston of the hammer.
The hammer is raised after each depression by
a spring, E* Iour of the tappets are used to
forge the four sides of a squarenut. The fifth

tappet is used to forge the nut flatwise.
In order that the hole in the nut-blank may
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not be defaced by the forging, the nut-blank
is forged upon a mandrel, ¢, and this mandrel
is so moved that it takes the nut:blank: from
the spring-nippers, places it over the anvil:
block to be struck by the hammer, turns it at
intervals to present its edges in succession to
the hammer, and then withdraws from the nu:
blank.; In:order that it may take: the: blank
from the spring-forceps and: present itito the
hammer over the anvil-block, it is caused: to
advance endwise into the hole of the nnt-
blank, and its body is made of slightlylarger
diameter than the hole and its :point slightly
tapering, so thatit may be entered into the nut-
blank and that the latter clings to it; iconse-
quently when: the: mandrel 'is drawn baek ‘it
withdraws ; the nut-blank from; the; nippers,
leaving them free to moveforward and operate
upon: a suceeeding nut-blank.:

Themandreliseonnected loosely with aslide,
B4, 'which 'is moved to advanece the mandrel
into, the nut-blank by a cam, 07, secured to the
cam-shatt D, and acting upon apin secured to
theslide B% | This slide is connected by a link,
w, 'with a spring, I?, which, acting antagonis-
tically to the,cam C7, draws back the mandrel,
as so0n asitheform of the cam will permit snch
motion, until the nut-blank is: placed directly
over the anvil-block P and ander the hammer
Q... The spring E°is.then prevented from mov-
the mandrel farther by a bridle; R, which lim-
its its range of motion.

The hammer is caused, by the four tappets
7 # 7 7, 1o strike four times upon the edges of
the nuf-Dblank, whieh is turned one-quarter
round; between each two blows; s0 as ito pre-
sent a new face to beforged, this turning of the
blank being effected by turning the mandrel.
For this purpose it is fitted with a sleeve, 4,
through which it can slide freely endwise, but
with which it is compelled to turn, the connec-
tion between the mandrel and the sleeve being
a spline or feather upon one and a longitudinal
groove in the other. The sleeve lies in a deep
groove in a bearing, S, which permits it to turn
and toriseand fall, but prevents itfrom moving
materially endwise with the mandrel. Itisfitted
with a beveled pinion, T, whose teeth engage
with thoseof a beveled wheel, T/, which is fitted
upon an arm projecting from a brackes, U, se-
cured to the bed-plate of the machine. The
hinder side of this wheel is furnished with pins,
9, which are within the range of motion of three
pins, v/, that project radially from a hub, C8,
secured to the cam-shaft D. These radial pins
are so arranged relatively to the tappets rrry,
which operate the hammer, that they act upon
the pins of the beveled wheel T/ and turn it,
the mandrel ¢, and the nut-blank upon the man-
drel between each two blows of the hammer,
and the angular distances and lengths of the
pins are such that the amount of turning effect-
ed by each is a quarter of a revolution of the
mandrel when a four-sided nut is to be formed.

As the nut is square or four-sided, and as the
anvil P is stationary,it is necessary to raise the
nut as it is partly turned and then to let it de-

scend, soastobearsquarely ontheanvil.! These
operations areeffected by causing the wandrel
titoitilt the nut-blank as it'turns it, thetilting
motion being imparted by the former &, orforg-
ing-guide,which is a squareblock, with'the cor-
ners removed, secured to the sleeve w above a
restorflat block, V. ‘As the distance from each
corner of this:former to thé center of the man-
drel isigreater than the distance fromione of its
sides to the center of the mandrel, and as the
formeris compelled to turn with the sleeve and
mandrel, the effect of it is to raise the sleeve
and: mandrel ‘as they turn, as represented at
Tig. 10, and then lower them again; and as
the isides of the former are sqnare with each
other thiey bring the mandrel 4t the end of éach
movement tothe exact position whieh it shonld
occupy to cause the hammer to make a square
nutsAs the weight of ‘the parts is not suffi:
cient to canse them to descend with the requi-
site speed when! the former permits their de-
seent, a spring, K, is ‘arranged’ to bear upon
the sleeve w and iusare their rapid descent.

Acfter the nut has been forged npon'its edges
it 1is forged :flatwise. | For this purpose the
maudrelis withdrawn fromitanditis presented
flatwise to the hammer. The withdrawal of
the muandrel is effected: by a'eam, (9, secured
toithie cam-shatt D, aeting apon a pin] y, pro-
jecting from’ the matidrel slide BY, and the'nut
is prevented from inoving with'the mandrel by
astop, 'z, throughiwhich the inandrel slides and
against which the nut abuts after the mandreél
nas carried it with it a'short distance. | When
the mandrel withdraws from the nut-blank, the
lower edge of the latter is reéceived in a shallow
recess, ¢’ i frontof the stop 2, and immediately
afterward a puosher, d, is moved against its
upperside by a tappet, o, (represented in dotted
lines in igs. 3 and 4,) projecting in the proper
position trom the cam-hab O to act at the
proper time upon the slide d’ with which the
pusher is connected. As this pasher moves
the upper side of the nut-blank from the stop
2, while thesideof the recess preventsthelower
side of the nut-blank from moving in the same
mauner, theeffeet is to turn the nut-blank upon
its flat side, thus placing it flatwise upon the
anvil beneath the hammmer, which is then de-
pressed by thelong tappet # of the cam-ring K
to forge the nut-biank flatwise, thus finishing
it. As soon as the pusher has operated upon
the blank it is withdrawn by a spring acting
upon its slide @/, the form of the pusber-cam
CY being such as to permit such withdrawal.

After the nut is completed it is ejected from
the anvil by the discharger X, which is pushed
forward at the proper momeunt by a cam, C',
secured to the face of the wheel Z, and is with-
drawn by a spring, E?, after the cam has pushed
it forward. Thefinished nut drops throngh a
hole in the bed-plate of the machine.

Instead of forging the nut flatwise by the
same hammer which forges it edgewise, we
sometimes permitthe nutto drop down through
a slot in front of the stop 2 after the mandrel is
withdrawn, and receive it upon a support be-

.
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neath. Upon one side of the support we ar-
range a vertieal anvil, and upon the opposite
side we arrange a horizontal-acting hammer,
which is operated by a tappet at the proper
time to compress the nut-blank flatwise and
complete the nut. The discharger in this case
isemployed todislodge the nut from its support
after the horizontal hamwer has acted, and the
pusher X and the long tappet +/ are omitted.

As nuts vary in thickness the movement of
the hammer which forges them flatwise must
correspond with the thickness of the finished
nut. In order that this movement may be ad-
justed to suit nuts of different thicknesses, the
tappet +/ is constructed to move radially in a
socket in the cam-ring K, so that it may le
set to project more or less. It is prevented
from receding into the socket by the interposi-
tion of packing of pieces of plate-iron insert-
ed in the socket beneath its butt; and it is held
securely in place by constructing the cam-ring
with a movable cheek, [, which is caused to
press firmly against the side of the tappet by
screws 14, Iig. 13.

The two cam-shafts ID D’ are connected by
cog-wheels z 2/ 2%, s0 as to revolve in unison,
the intermediate cog-wheel, 2% being secured
to a shaft, D?, which is prolonged to receive a
fly-wheel and a belt-pulley, to which the power
may be imparted by means of a belt.

From the drawings and above description
it will be seen that the cutting devices are ar-
ranged in one group near the front side of the
machine, the suapping and punching devices
constitute a second group near the center of
the maechine and parallel with the group of
cutting-devices, while the forging devices con-
stitute a third group at the rear of the machine
and parallel with the other two.

Itwill also beperceived thatthe three groups
are combined by the transferring-carriage and
traveling spring-nippers which transfer the
nut-blank transversely to the mean lines of
the above-mentioned three groups in the di-
rection of the red lines j #¥, Fig. 1. This ar-
rangement and combination permits the de-
vices to be arranged substantially in the same
horizontal plane and at sufficient distances
apart to prevent them from interfering with
each other. It also affords free access to all

the parts for adjustment and repair; and, as
the different groups act in succession and the
devices of one group act upon one nut-blank
while those of another are acting upon another
nut-blank, the machine is capable of turning
out finished nuts with great rapidity.
Having thus described a machine embody-

ing our invention, we deem it proper to state
that parts of our invention may be used with-
out others whenever eircumstances will permit
such use—as, for example, our forging instru-
mentalities may be used in machines employ-
ing other combinations than those we have
described for the purpose of snapping and
punching the nut. The construction of parts
of our invention may also be modified without
changing their mode of operation—as, for ex-
ample, the former or forging guide may be
made six sided, in order to adapt it to tilting
a nut-blank for a six-sided nut.

What we claim as our invention, and desire
to secure by Letters Patent, is—

1. The combination of the cutting devices of
the nut-machine, and a transferring-carriage
to move the nut-blank, with a plunger which
moves the blank from the cutters and delivers
it to thetransferring-carriage, constracted and
arranged as set forth.

2. The combination of the cutters and snap-
ping and punching devices with a recessed
transferring -carriage to carry the nut-blank
from the cutters and deliverit to the snapping
and punching devices, construeted and ar-
ranged as set forth.

3. The combination of the transferring-car-
riage with the transferring spring-nippers, the
two operating substantially as set forth.

4. The combination of the movable concave
snapping-tool, support for the flat side of the
nut-blank, and punch moving through said
support, so that it will punch from the side
opposite that at which the snapping-tool oper-
ates, substantially as set forth.

5. The combination of the forging-mandrel
with the devices for turning it, and with the
former and rest therefor, substantially as set
forth.

6. The combination of the forging-mandrel,
former, and spring, substantially as set forth.

7. The combiuation of the hammer with tap-
pets of different lengths; and with an instro-
ment to turn the nut-blank upon its flat side,
substantially as set forth.

8. The combination of a cam-ring with a
movable tappet, and with a movable cheek to
clamp the tappet in its place, substantially as
set forth.

In witness whereof we have hereunto set our
hands this 16th day of Janunary, A.D. 1865.

EMIL HUBNER.
CHARLES HALL.
Witnesses:
ANDW. ANDERSON, Jr.,
W. L. BENNEM.




