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~ GEORGE F. SINONDS, OF FITCIIBURG, MASSACHUSETTS.

;' .,"_'.MAKING ROLLED FORGINGS NON-CIRCULAR IN CROSS-SECTION.

'
At Te—

"

o smcx_rr;cgfi{xbm*im;iiﬁg: gsla;r{-,.of' Letters Paﬁcm_m. 446,934, dated February 24, 1891,

- ' Application filed August 26, 1890. 'Serial No. 362,976, (Nomodel)

- 'Be'it known that I, GEORGE T'. SIMONDS, of

Fitehburg, county of Worcester, and Stateof
Massachusetts, have Jnvented an Improve-
-ment in Methods of and Apparatus for Making
Rolled: Forgings Non-Circular in Cross-Sec-
‘tion, of which the following description, in

connection with the accompanying drawings,
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- have shown and deseribed dies for forging |
. 1uetal articles circular in cross-section, said
dies being moved in opposite directions over

20

‘the drawings representing like parts.

18 g specification, like letters’and figures on |

+ . My invention relates to a ‘method of and
‘apparatus for forging articles that are pol ye-
onal, fluted, serrated, or of otherdesired non-

“eireular shape in ¢ross-section by rolling the

bar 1o be furgeéd between. dies which move in

opposite directions. . .

In Patent No.319;754, dated June'9, 1885, I

the.metal to be'shaped, which rolls or rotates

~on an axis between them. The said dies
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have reducing and spreading surfaces by
- which the metal is spread or crowded axially
along the blank. that is being rolled; thus.

bringing the said blank to the desired shape
in'longitudinal section. * "

The object of the prESent"'inife'nﬁion is to .

forge, by rolling, an object that is not cireu-

lar'in cross-sectior. ‘This method and appa-

- ratus may be used, for example, for ‘produc-
Ing gears or fluted surfaces or polygonal sur-

| 35

- standing obliguelyto the plane of the die and

faces; or, in fact, various shapes may.be sng-
‘gested in which the surface, although non-
cirenlar, is usually substantially symmetrical |
to'the axis of rotation 6f the objeet in the'
- process of forging. The dies for producing
such objects in accordance with this inven--
tion have raised forming-surfaces and reduc-
ing and spreading surfaces running diago- |

nally to the line of miovement of the die, and

above or between the said spreading and re-
ducing surfaces the forming-surface of the
die is made with raised portions and depres-
sions, which correspond to or, as it may be
called, “mesh” with the elevations and de-

- pressions of the surface of the object being

_rolled. 1If, for example, theobject to be forged

o

- mesh with said gear. If the surface. of the i

1s & gear, the forming surface of the die will
be substantially that of a rack, which would

dies; Fig. 6, a perspective view showing a
die of proper shape to forge a gear from a

. e - By " — —— — e e ey

| article is_to he a polygon, the forming-sar-

face of the die is waved or Scalloped. The
relation of the reducing and spreading sur-
faces to the forming-surfaceof the die is such
that the metal blank is. acted upon first at

55

one point on'itslength.and is rolled to the de-

sired cruss-sectional shape for a short'portion

of its length, and then as it continues to -ro-
tate between the dies the surplus metal is

6o

crowded axially along the blank, len gthening

‘the -portion that is brought to -the ‘proper

shape until finally the desired shape is im-
parted totheentirelen gth thatisto be shaped.

- Figure 1is a perspective view of a die for

forging polygonal objects inaccordance with

thisinvention; Fig. 2, a perspective view of
‘a portion of a bar shaped by a pair: of dies

such as represented in Fig. 1; Figs. 3, 4yand
9, diagrams ‘representing the shape of the

pair of dies in longitudinal section and dif-

ferent positions of the blank or objeet: being

rolled with relation to the surface of the said .
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round bar in accordance with thisinvention;

| Figs. 7,78, and 9, diagram views representing

the shapes of the blank in cross-section at -

different periods in the process of rolling and

3o

‘the manner in which the shape is imparted

to the forging at one point on its length after
another. Fig. 10 is a perspective view of a

| die for forging fluted articlés; and Figs. 11

and 12, perspective views of dies for forging

articles toothed in cross-section‘and of: differ-

ent cross-sectional area at different portions
of the length thereof, dies such as shown in

Fig. 11 making a pair of bevel-pinions, apex

to apex, Fig. 11%, and dies such as shown in
“Fig. 12 making a worin-gear, Fig. 122, |
T'he base orbody ¢ of the die may have u

plane surface, and the co-operating pair of
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dies are arranged one over theother as indi-

cated in Figs. 3, 4, and 5, with the béd por-

tions aseparated from one another by a dis-
| tance about equal to the diameter of the bar -
~or blank to be rolled. From"the surface of

95

the bed ¢ areraised thespreading and redue-

ing surfaces b, which incline upward from the
surface a and converge toward one another
in the direction in ‘which the dies move, so

that they meet atthe point 2, where the dies bo-

100

gin to act on the eylindrical bar or blank B in



2

10

the_ space between them, subst_aﬁially in the
manner described in my patent hereinbefore

referred to. The said reducing and spread- |

ing surfaces b are provided with teeth orcor-

- rugations to engage with the bar and insure

its rotation. .The said surfaces & when they

‘begin to act on the bar reduce its diameter

and at the same time spread the metal, mov-
ing it away from the point where the dies be-
oin to act toward the ends of the bar.

The upper or forming surface ¢ of the die

between the spreading and reducing surfaces

20

b is, in accordance with the present invention,
shaped in longitudinal seetion throughout
the entire length of the working part of. the
die in accordance with the cross-sectional
shape desired to be imparted to the forging.
By this construction when-the blank or billet

heing rolled is about opposite-the point 3 on-

the die it will. have a short portion of its

length brought to the desired shape in cross-

section, and then as the die progresses until
the parts opposite the points 4 and 5 arrive

~at and operate nupon the blank the said por-

-25

tion thatis of the proper shape is gradually

~ lengthened, as shown in Figs. 7, 8§, and 9, the

30

~ sectional shapes may be imparted to the bar
by this method of first reducing a short length
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surplus etal. that has to be displaced to
bring the' eylindrical blank to the desired

shape having been crowded axially along the |

bar, so that in the operation of the dies the
shape is gradually imparted tothe bar length-
wise thereof. By properly shaping the upper
or forming surface d of thedies various cross-

ot the bar to the desired shape by indenting

it or forming depressions around it, and then

- gradually extending the said depressions

40

lengthwise of the bar by crowding the sur-

plus metal along in_the direction of the axis :

of rotation of the bar. By properly propor-
tioning the length and curvatuare of the waves

. of the surface d to the distance between the

45

dies (shown in Figs. 1, 3, 4, and 5) the bar
may be rolled to various polygonal shapes—

- for example, square or hexagonal, the forms

RO
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that are most generally used for bolt-heads
and similar purposes,and vy the shape shown
in Fig. 6 a toothed wheel or pinion may be

forged from a eylindrical piece, and by the

shape shown in Fig. 10 a ba: with a fluted
surface may be forged.
show that the method and apparatus are not

limited tothe production of any specific cross-

sectional shape of the forging. |
The shapes produced by the dies shown 1n
Figs.1,06,and 10 are uniform in cross-section

throughouttheir length; butother shapes can-

be produced. - For example, the dies shown

in Figs. 11 and 12 produce toothed forgings

of rolled forgings.
Dbe made in part to roll an article having por-

These several shapes

446,034

varying in cross-section in different parts of

their length. In such dies the forming-sur-
face is cut away at the middle, leaving only
a narrow portion adjacent to the spreading

‘and reducing surfaces, so as to not interfere
with the proper rotation of the article bythe

portion of the reducing and forming surfaces
at each moment acting upon it. Diesof this

‘kind may be used as parts of composite dies

made in accordance with Patent No. 319,754,

‘before referred to, and embodying others of

my inventions relating to the manufacture
Such ecomposite dies may

tions that are circular in cross-section, and of

‘any desired si.ape in longitudinal section in .

connection with fluted, toothed, or polygonal

portions—as, for example, a bolt-blank hawv:..

ing a polygonal portion or head produced by
dies having a portion like that represented

in Fig. 1 and a cylindrical shank of smaller .
diameter produced by rolling down the adja-

cent portion of the metal by dies such as

shown in Patent No. 319,754; or a gear or pin-
-ion may be rolled in one piece with a reduced
portion that may serve as an arbor, by the

Ch
Lay
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use of composite dies, one portion of whichis

like the die represented in Fig. 6.
I elainn— - ‘

1. Dies for forming forgings non-circular

in cross-section, the said dies having raised
working portions that have inelined spread-
ing and reduacing surfaces and a forming-sur-

face between them having elevations and de-.

pressions, substantially as deseribed.

2. That improvement in the art of making
non - eylindrical forgings from - cylindrical
blanks which consists in indenting or de-
pressing portions of the blank about its pe-

2

riphery and gradually erowding or spreading 100

the metal thus displaced lengthwise of the

blank until the desired cross-sectional shape

-is iinparted to any desired length of the blank,

substantially as described.

3. The method herein described of making 10

rolled metal forgings non-circular in cross-
cection by acting upon a bar so as to cause it to
rotate and at each rotation to indent portions
of the bar around its periphery, crowding and

-

2

spreading the metal axially, and compressing 110

it to the desired shape, substantially as de-
seribed. _ . -

In testimony whereof I have signed my
name to this specification in the presence of

two subscribing witnesses. | _
GEO. I. SIMONDS.

- Witnesses:
JOS. P, LIVERMORE,
JAS. J. MALOKEY.
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