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To all whom it may concerr:

Be it known that we, HAYWARD A. HAR-
VEY, of Orange, New Jersey, and CHARLES
S. CLARK, of Providence, Rhode Island, have

5 invented a certain Improvement in the Con-
struction of Hardened Steel Dies having
Curved Working-I'aces, of which the follow-
Ing 18 a specification.

Our invention relates to the production of |

10 suitably-hardened steel dies having curved
working-faces.

Our obJect is to harden a comparatively
thin stratum of metal upon the working-face
of the diewithout unduly hardening the metal

15 composing the remainder of the die. To ef-
fect this object, in the case of a die in the
form of a cylinder, we make such cylindrical
die hollow, and thus give the die the form of
a tube. Vi ¢ then apply to the opposite ends

20 of such tube cheeks or disks of cast-iron or
other suitable material, which are firmly bolted
together, so as to confine the tube between
them. We thus provide in the interior of the
tubular die what, for convenience, we call an

23 ‘‘annealing-chamber,”” and expose in posi-
tion to acquire contact with the cooling-liquid

only that portion of the die which we desire
to harden—to wit, the stratum of metal upon
1ts periphery. - When a tubular die thus

30 shielded is heated to the customary tempera-

ture, and with its shield is immersed bodily
1n water or other cooling-liquid, the exterior
surface of the die, by reason of its direct con-
tact with the Watel 18 quickly chilled and

35 hardened. The interior surface of the die, by
reason of its protection ifrom direct contact
with the water, and its exposure only to the
heated air or steam contained in the anneal-
ing-chamber, cools more slowly, and 1s thus

- 40 hardened to a less degree. It is not necessary
that the joint made between the protecting-
shields and the ends of the tubular die beper-
fectly water-tight, as the leakage into the an-
nealing-chamber of a small amount of water

45 does no harm, because such water is instantly
converted 1nt0 steam, the pressure of which
serves for the time being to prevent the en-
trance of any counsiderable quantity of W'l,tel
Into the annealing-chamber.

1

|

}

die employed in rolling screw-threads upon

If it should be desired to harden the inte- 5o -
rior or concave face of the tubular die only,
the die would then be inclosed between the
lips of a circular trough composed, for ex-
ample, of two suitably-flanged rings bolted
together, thus establishing the annealing-
chamber upon the outside of the tubular die.
Similarly, if the working-face of the die be
the concave face of a segment of a hollow cyl-
inder, such a segment would be inclosed be-
tween thelips of asegmentofa circular trough.

It will thus be seen that there are two con-
ditions necessary to the carrying out of our in-
vention—Ifirst, the construction of the die in
such form that the piece of steel of which it is
composed 18 comparatively thin ina direetion 65
perpendicular to the working-face of the die,
and, secondly, the protection or shielding of
all that portion of the die which 1t is desired
shall not be exeessively hardened, so thatsieh
portion, instead of being exposed to direct
contact with the cooling-fluid, is exposed to
contact only with the hot air or hot air and
steam contained in the annealing chamber or
space between the inner walls of the shield-
pleces and the protected part of the die.

The accompanying drawings illustrate the
mode of applying our invention in the con-
struction of the diagonally-ribbed rotating die
and the similarly-ribbed stationary concave

55

60

73

30
screw-blanks.

Our rotating die 1s made in the form of a
hollow cylinder, and when finished and hard-
ened 1s mounted upon a mandrel. Our con-
cave die 1s made in the form of a segment of a
hollow cylinder.

The drawings are as follows: Figure 11s an
1sometrical perspective of our hollow cylin-
drical or tubulardie. Kig.2 isan isometrical
perspective of our segmental concave die. go
Fig. 3 1s an 1sometrical perspective of one of
the flanged shields for the tubular die. Fig.

35

4. i8 a central axial section of the tubular die

and of its shields boltedin place. Fig.bisan
1Isometrical perspective of the segmental con- 95
cave die with 1ts shields boltedin place. Fig.

6 18 a- transverse section taken through the
line x x on Kig. 5.
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16 will be understood that the shape and di- |

mensions of the protecting-shields will in all
cases be governed by the shape and dimensions
of the object which is to be hardened. Thus
the shields A A’ for the tubular die I3 are ¢ir-
cular, and are of slightly less diameter than
the outside diameter of the tubulardie. The
shields A A, placed, respectively, against the

opposite sides of the tubular die, are secured

1n position by the transverse bolt C, provided
with a head or with the ecollar €' and the
tightening-nut €° and jam-nut . Thus the
entire convex working-face of the tubular die

“projects slightly {from the shiclds in position

to acquire direct contact with the cooling-
liquid, in which, after being properly heated
the whole str uctme 18 1mmersed.

If desired, the bolt C may be provided with
the elongation C', which willserve asa handle
by which the die, when clamped between the
shields, may be conveniently lifted.

The space within the tubular die and Dbe-
tween the shields constitutes the annealing-
chamber G.

- The stationary curved die D 1s in the form
of a segment of a hollow eylinder, and is con-
fined between the opposite walls of a shield in
the form of asuitably-curved trough composed
of two parts, B T, either or both of which
may be provided upon their convex side with
the transverse flange e. The two members of
the shield are phced upon opposite sides of
the segmental die, aud are Seull,ed In position
by several transyi as, for example,
F F . In this case the space within the
trough outside the convex surface of the Sey-
mental die constitutes the annealing- chamber
G’. In this case the concave c¢ylindrical sur-
faces of the shields are formed upon radii
slightly greater than the radias of the curved
working-face of the die, leaving a suilicient
portion of the die projecting, as in the case of
the tubular die, for direct contaect with the
cooling-fluid. The width of the flange ¢, or,
if both members of the shield are flanged, then
the sum of the width of the two flanges,
made to conform to the thickness of the die.

1S |

A 327,202

‘If desired, the flanges may be éxtended
around the ends of one or both of the mem-
bers of the shield, in order to protect the in-
ner portion of the ends of the curved die from
direct contact with the cooling-tluid. By this
means only the concave working-face of the
die will be hardened when &uddenly chilled
by immersion in the cooling-fluid, while the
remainder of the metal composing the die will
cool more slowly, and be less hard.

it will be understood that if the circumfer-

ence of the object to be cooled be polygonal
instead of circular the shield-pieces will be
made correspondivgly polyeonal,
that there may be a uniform pl'OJectlon out-
side the edges of the shields of the portion or
portions of the object which 1t 18 desired to
harden.
- In operation the die and the shields which
partially inclose it are heated to a cherry-red,
or to such other temperature as 18 found to be
best adapted to the kind of steel of which the
die 1s made, and then plunged bodily into
water or other cooling-{fluid. The exterior
projecting portionofthedie being thus brought
into direct contact with the cooling-fluid,which
1s of comparatively low temperature, 1s at once
chilled and hardened. The inclosed portion
of the die is less suddenly chilled and 18 hard-
ened to a less degree, because it 1s exposed to
contact only with the hot air or with the hot
air and steam contained in the annealing-
chamber.

We ¢laim as our invention—

A steel die in the form of a hollow ey]mder
or of & segment thereof, having its working-
face formed upon one oi 1ts curved Surfaces
and hardened toacomparatively shallow depth
only, snbstantially as herein set forth.

HAYWARD A. HARVEY.
CHARLES S. CLARK.

VWitnesses:
GIrarAN K. Jorp,
HENRY 13. RO%L.
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