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. This invention relates to the production of
nuts of the type knovn as castle nuts and, as
one of its objects, aims to provide a new and
improved method for economically producing a
superior quality of these nuts.

Another object of my invention is to- provide
a novel method for economically producing castle
nuts which comprises upsetting a section of stock
and at the same time forming a plurality of castle
prongs thereon, and thereafter displacing some
of the metal of the blank to form a nut face ad-
jacent each prong and a corner between each
pair of adjacent prongs.

More specifically, my invention aims to provide
an improved method for the production of castle
nuts which comprises upsetting a section of stock
into a substantially dome-shaped solid having
opposed flattened areas thereon and at the same
time forming a plurality of castle prongs around
one of said areas, and thereafter applying pres-
sure to the blank in a die cavity of polygonal
shape and squeezing metal outwardly to form g
corner on the blank between each pair of adja-
cent prongs.

A further object of the invention is to provide
an improved method for the producing of castle
nuts by applying pressure to -a section sheared
from bar stock to square the ends of the section
with respect to its axis and to form a depression
in one of said ends with metal upstanding around
the depression, and thereafter upsetting the sec-
tion and shaping the upstanding metal into castle
prongs.

It is also an object of my invention to provide
an improved form of castle nut of polygonal
shape wherein the nut corners are located inter-
mediate the pairs of adjacent castle prongs.

The invention may be further briefly sum-
marized as consisting in an improved form of
castle nut and in certain operations and novel
steps of procedure, as hereinafter described and
particularly set out in the appended claims.

In the accompanying sheet of drawings.

Fig. 1 is a sectional view taken through an
arrangement of apparatus which may be used in
carrying out my novel method; ‘

Fig. 2 is a side elevational view of the blank
from which a castle nut is to be formed;

Fig. 3 is a side elevation of the blank after
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the straightening and squaring operation has
been performed thereon: ’

Fig. 4 is a side elevation of the blank after the
first forming operation;

Fig. 5 is a side elevation of the blank after
the second forming operation;

Fig. 6 is a side elevation showing the castle

‘nut after the tap opening has been formed there-

Fig. 7 is a plan view of the blank shown in
Fig. 4; .

Fig. 8 is a plan view of the blank shown in
Fig. 5; and

Fig. 9 is a plan view of the castle nut as shown
in Fig. 6.

For a more detailed description of my improved
castle nut and of my improved method of mak-
ing castle nuts, reference will now be made to
the accompanying drawing wherein I have illus~
trated the steps of my method and have shown
one form of apparatus which may be used in .
carrying out the same. It will be understood,
of course, that various other forms of apparatus
may be employed in practicing my method.

My improved castle nut, as shown in Figs. 6
and 9 of the drawing, is of suitable polygonal
shape, in this instance hexagonal, although it
may assume various other forms. This improved
castle nut is formed with hexagonally disposed
side faces {0 and with a plurality of upstanding
lugs or castle prongs 1f at one end of the nut
around the tap opening 12 therein. According
to my invention, as will be explained more fully
hereinafter, the corners 13 are formed on the
nut between the pairs of adjacent prongs, or in
other words, the prongs themselves are centered
on the nut faces and the slots between the pairs
of adjacent prongs lie above the nut corners.
With this construction I find that the prongs are
very strong and rugged and . that they present
large bearing faces 14 for engagement with the
usual cotter pin.

Before entering into a detailed description of
the apparatus illustrated in the drawing, I shall
briefly outline the several steps or operations of
the method. The first operation consists in
shearing a blank from a bar of stock to provide
approximately the correct amount of metal for
forming a castle nut. In the second operation,
the blank, which is usually distorted by the
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shearing operation, is straightened and its end
faces squared with respect to the axis of the
blank. The third operation is a forming opera-
tion during which the blank is upset, to approxi-
mately the height of the desired castle nut, by
endwise pressure applied to the blank in a die
cavity and, at the same time, castle prongs are

- formed on one end of the blank. The fourth
.operation is also a forming operation wherein

pressure is applied to the blank in a die cavity
to displace metal from the center of the blank
into .the sides thereof and to form the blank to
the desired polygonal shape. The succeeding
operation is a shearing operation wherein excess
metal is sheared from the center of the blank to
provide a tap opening therein. )
In Fig. 1 of the drawing, I have shown appa-
ratus which may be used in carrying out the

- various steps-of my improved method, although

other forms of apparatus may also be employed
for this purpose. This apparatus embodies a die
i5 through which a bar of metal stock 16, of suit-
able” shape, preferably of round cross-section,
may be moved as by a step-by-step motion, so
that an extended portion of the bar may be
sheared therefrom to provide a blank 17 contain-
ing approximately the correct amount of metal
for a desired castle nut. The blank may be
sheared from the bar of stock by any suitable
means, such as the laterally movable shearing

“tool 18 which cooperates with the die 15.

During the shearing operation which cuts the
blank 17 from the bar of stock, the blank may
be distorted to some extent and it is usually de-
sirable to straighten the blank, so that the ends
thereof are in squared relation with respect to
the axis of the blank, before the forming oper-
ations are performed therecn. For the accom-
plishment of this straightening operation, I pro-
vide a die block 19 having a die cavity therein
adapted to receive the blank (1. A die plunger

-21 is arranged for movement into the die cavity

20 for applying pressure to the blank in the die
cavity. The pressure thus applied straightens
the blank and positions the end faces thereof in
squared relation with respect to the axis of the
blank. If desired, the bottom wall of the die
cavity may be formed, in part, by the movable
plunger 22 which serves the purpose of an ejector
for lifting the blank out of the die cavity after
the straightening operation has been performed.
The die cavity may also be provided with a tap-

ered portion 23 adjacent the lower end thereof

for forming a chamfer 24 on the lower end of
the blank. ’ )

After the straightening and squaring operation
has been performed, the blank is transferred to
a die cavity formed in the die block 26 and is
there subjected to pressure by movement of the
die plunger 27 toward the die block. The pres-
sure thus applied to the blank results in the blank
being upset or, in other words, resulis. in the

blank 17 being shortened and thickened into the-

substantially dome-shaped solid 28 shown in Fig.
4. According to my method, I cause the metal
of the blank to flow during this forming opera-
tion so as to produce a plurality of upstanding
lugs or castle prongs 29 at the upper end of the
blank. For causing this flow of metal which
results in the formation of the castle prongs 29,
I provide the die plunger 27 with a plurality of
recesses 30 which correspond in shape and num-
ber with the shape and number of the castle
prongs desired on the blank. ’

The cavity of the die block 26, as shown in Fig.
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1, is of somewhat larger diameter than the die
cavity 20 so as to accommodate the increase in
the diameter of the blahk caused by the upset-
ting of the metal. If desired, the bottom wall
of this die cavity may be formed, in part, by the

-plunger 31 which acts as an ejector for lifting

the blank out of the die cavity. This die cavity
is also provided adjacent the lower end thereof
with a tapered portion 32 which forms a chamfer
33 at the lower end of the blank.

The die plunger 27 preferably includes a spring
pressed plunger 34 which serves to strip the blank
from the die plunger 27 when the latter is being
moved away from the die block 26 to open the
die cavity. During this forming operation which
results in an upsetting of the blank and the
formation of the castle prongs 29, the end walls
of the die cavity, in this case the ends of the
plungers 31 and 34, exert pressure on the ends of
the blank to preduce flattened areas or faces 3%
and 35’ in oppositely. disposed relation on the
dome-shaped solid. The castle prongs 29, formed
by the die plunger 21, are disposed around the
flattened area formed by the plunger 34, as shown
in Figs. 4 and 7 of the drawing.

The blank is next subjected to a second form-
ing operation wherein pressure applied in a die
cavity forms the blank to the desired polygonal
shape, such as that shown in Fig. 5. In the appa-
ratus shown in Fig. 1 this second forming opera-
tion is performed in a die cavity formed in the
die block 36. The cross-sectional shape of this
die cavity corresponds with the polygonal shape
desired for the finished nut and, in this instance,
the cross-sectional shape of the die cavity is that
of a hexagon. For exerting pressure on the blank
in the die cavity of the die block 36, I provide a
die plunger 37 which is of hexagonal cross-sec-
tional shape and which is adapted to enter the
die cavity. The bottom wall of the die cavity is
preferably formed by a plunger 38, of hexagonal
cross-sectional shape, which extends upwardly
into the die cavity and which also serves the pur-
pose of an ejector for discharging the blank from
the cavity.

* " In this second forming operation‘it is desir-

able that the plungers 37 and 38 exert pressure
against only a portion of the end faces of the
blank so that the resulting substantially unre-
stricted flow of metal will leave chamfered areas
on the nut. Accordingly, the plungers 37 and 38
are provided, respectively, at their adjacent ends
with tapered projections 39 and 48 which are
pressed into opposite ends of the blank and cause
metal to flow or be displaced from the center of
the blank into the sides thereof. The pressure
applied to the blank, and the resulting flow of
metal produced by the projections 39 and 40,
cause the blank to be accurately formed to the
desired hexagonal shape.

The plunger 37 is also provided at the lower
end thereof with a plurality of recesses 41 which
receive the castle prongs 29 of the nut blank
and accurately form these prongs to the shapc
desired in the finished nut. These recesses of the
plunger 371 are so located, with respect to the
hexagon faces of the plunger and of the die cav-
ity, that each of the hexagon faces of the nut
blank is centered on one of the castle prongs, in
other words, the hexagon faces are so formed
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onh the nut blank during this operation that the .

corners of the hexagon are disposed opposite the
slots or spaces between the castle prongs. )

I have found that in carrying out my method
the castle prongs can be made of increased height
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and more accurately shaped if some of the metal
of the blank 17 is initially displaced at the upper
end thereof to form an upstanding flange 42, as
shown in Fig. 3, which flange is divided or shaped
during the first forming operation into the castle
prongs 29. The upstanding annular flange 42
may be conveniently formed on the blank {7 by
providing the die plunger 21 with a tapered ex-
tension 43 on the lower end thereof. During the
straightening and squaring operation described
above, this tapered extension is pressed into the
end face of the nut blank thus forming a de-
pression therein and leaving the metal of the
blank upstanding around the depression.

It is usually desirable to provide the die plunger
21 with the tapered projection 43 because the

formation of the upstanding annular flange 42

results in higher and more accurate castle prongs
being formed, but it should be understocd, how-
ever, that this feature is not altogether necessary
in my novel method and, if desired, may be
omitted. ’

~ After the second forming operation has been
completed and the nut blank has been ejected

from the die cavity of the block 36 by the plunger

38, the resulting nut blank is subjected to a

" piercing operation whereby excess metal is sheared

or displaced from the center of the blank to pro-

- vide the tap opening 12 therein. In forming this

30
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tap opening I provide a suitable die block 45, hav-
ing an opening 46 therein, and a shearing punch
47 which is adapted to be forced through the nut

blank and to displace excess metal therefrom -

into the opening 46 in the form of a metal slug
48. The die block 45 is preferably provided with

- an enlarged opening 49 beneath the opening 46

40

so that the slugs 48 may drop freely out of the. -

die block after being pushed through the open-
ing 46 by the punch 41. To facilitate withdrawal
of the punch from the nut blank, a stripper plate

- 50 may be arranged to engage the nut blank and
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to hold the same against the die block while

-the punch is being withdrawn.

The castle nut as delivered from the piercing

operation, and as illustrated in Fig. 6 of the draw- .

ing, is now ready to be tapped after which the
finished nuts may be conveyed to a place of
storage, or otherwise disposed of.

It will be understood that my method contem-
plates that the initial shearing of the blank from
the bar stock, and all of the succeeding opera-

‘tions, are to be performed with the metal in an

unheated state. Moreover, it should be under-
stood that other apparatus than that herein illus-
trated may be used in performing the various
operations, and if desired the blanks may be ad-
vanced from station to station by well known
means, such as apparatus having sutomatically
operated an_d controlled shifting fingers.

From the foregoing description and the accom-

- panying drawing, it should now be understood

that I have provided a novel form of castle nut and

" .an improved method for the production of castle
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nuts wherein the prongs are formed on the nut
blank during the upsetting operation. It will
also be seen that during my improved method the
polygonal faces of the nut are formed thereon
after the castle prongs have been partially con-
structed, with the result that the faces of the nut
can be accurately located with respect to the
castle prongs and nufs of great uniformity can be
economically produced. It will also be seen that

- the initial shaping of the nut blank to provide

75

metal upstanding around a recess in one end
thereof, results in the formation of castle prongs

3

of accurate shape and of the desired height and
size. Moreover, it will be seen that in the novel
form of castle nut produced by my method, the
castle prongs are located in substantially centered
relation with respect to the nut faces with the nut
corners opposite, and below, the slots which sepa-
rate the prongs. With this arrangement the
castle prongs present a large bearing surface for
engagement with the retaining pin.

. While I have illustrated and described my
novel form of castle nut and my improved method
of making castle nuts, in a detailed manner, it
should be understood, however, that I do not wish
to be limited to the precise operations and steps
of procedure herein disclosed, but regard my in-
vention as including such changes and modifica-
tions as do not involve a departure from the
spirit of the invention and scope of the appended
claims.

Having thus described my invention, I claim:

1. The method of making castle nuts which
comprises applying endwise pressure to a section
of stock to form a depression in one end thereof
with an annular flange upstanding around the
depression, upsetting said section and at the
same time dividing the upstanding flange into
castle prongs, forming the blank to desired shape
and displacing metal from the central portion
of the blank into the sides thereof, and then
piercing the blank to form a tap opening therein.

2. The method of making castle nuts which
comprises applying endwise pressure to a section
of stock to form a depression in one end there-
of with an annular flange upstanding around

_the depression, upsetting said section and at the

same time dividing the upstanding flange into
castle prongs, and then forming the blank to the
desired nut shape.

2. The method of making castle nuts which
comprises applying endwise pressure to a section
of stock to form a depression in one end there-
of with an annular flange upstanding around the
depression, upsetting said section and at the same
time dividing the upstandinz flange into castle
prongs, and then forming the blank to the de-
sired polygonal shape with the corners thereof
lying opposite the spaces between the pairs of
adjacent prongs.

4. The method of making castle nuts which
comprises shearing a section from a bar of stock
to provide approximately the correct amount of
meta] required, applying pressure to the ends of
said section to square said ends with respect to
the axis of the section and at the same time
forming a depression in one of said ends with
metal upstanding around said depression, upset-
ting said section and at the same time shaping
the upstanding metal into castle prongs, and
thereafter forming corners on the blank by
squeezing some of the metal of the blank out be-
tween each pair of adjacent prongs.

5. In a method of making castle nuts the steps
of forming an upstanding annular flange on a
nut blank, and then dividing the upstanding
flange into castle prongs.

6. In a method of making castle nuts the steps
of forming an upstanding annular flange on a
nut blank, dividing the upstanding flange into
castle prongs, and squeezing metal outwardly be-
tween each pair of prongs to form a corner.

7. The method of making castle nuts which
comprises forming an upstanding flange on a
section of stock, upsetting the section and divid-
ing the flange into prongs, and forming the blank
to nut shape. -
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8. The method of making castle nuts which comprises forming an upstanding flange on a
comprises forming an upstanding flange on a section of stock, upsetting the section and divid-
section of stock, upsetting the section and divid- ing the flange into partial castle prongs, com-
ing the flange into partial castle prongs with pleting the castle prongs and forming corners on

5 slots therebetween, and deepening said slots to the blank by displacing metal into the sides of
complete the prongs and forming corners on the the blank from the center thereof and from be-
blank. . tween the partial castle prongs.

9. The method of making castle nuts which ) HARVEY C. ERDMAN,



