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To all whom Tt maly concerm:.

Be it known that I, WaLTer BRINTON, a

citizen of the United States, residing in High
Bridge, in the county of ITunterdon and State
of New Jersey, have invented certain new

and useful Improvements in Processes ol

Treating Manganese Steel, of which the fol-
lowing is a specification. *

This invention relates to the treatment of
manganese steel, and more particularly re-
lates to an improvement in the method of
toughening such steel, the object being to
give the article to be toughened a .prepara-
tory treatment after thesaine has beenforged,
rolled, or cast into the desired shape and be-
fore the final step of toughening such article,
the present method being an improvement
upon that described 1 Patents No. 572,891,

dated December 8, 1896, and No. 731,540,

dated June 23, 1903, granted to R. A. IHad-
field. Under the processes set forth m said
patents the cast article is placed in a cold fur-
nace and then slowly heated up to a prede-
termined temperature-and then compara-
tively rapidly heated. I have found, how-
ever, that by permitting the casting to be-
come cold—that is, arrive at that point where
there is an absence or substantial absence of
heat—it 1s not practicable to successtully
treat and perfect heavy manganese-steel
castings by such process, whereas by the
present method of treating mangancse-stecl

castings I have been able to successfully treat

and perfect a single casting weighing as much
as cight and one-half tons, which, as just
stated, it is not practicable to do undér the
processes set forth in said Hadfield patents.
I havealso found that my method gives supe-
rior results with the smaller-size castings.
The present improvement, therefore, while
particularly well adapted for the treatment
of heavy castings or of those of intricate de-
sign and by means of which such heavy cast-

ings can be safely as well as successtully ;

treated is also well adapted for the treatment
of various sizes of castings or of other manga-
nese-steel produets, the invention being ap-
plicable not only to castings, but to forgings

‘and rolled shapes when formed of manganese

steel. |
To commence the operation of toughening
manganese steel with cold castings or forg-

ings or to begin the reheating thereof with

| injurious and dangerous to the steel, since I 55

have found that the castings, forgings, or other
manganese-steel articles to be treated should
never become cold after the commencement
of manufacture until after the final toughen-

ing process has been accomplished.  In other 6o

words, the article should not be permitted to

enter that eritical period of rest where there

1s an absence or a substantial absence of heat
therefrom, but, on the contrary, it should be

so heated as to retain or preserve theremn a 65

part of its original heat. By maintaining n
the casting a certain percentage of heat, de-
terminable from the character of the work
and the size of the casting, and thus prevent-

ing it from becoming cold, the liability of the 7o

casting to shrinkage strains and consequent
cracking is largely eliminated, so that a su-
perior and more perfect article 1s obtained.
On the other hand, when the casting or forg-

ing is permitted to become cold after it has 75

been cast, forged, or rolled before reheating
for toughening dangerous invernal strains set
up, causing cracks, and therefore rendering
the finished product valueless and dangerous

for all purposes.

original heat need be retained than is neces-
sary In larger and more complicated castings,
while articles of the heaviest character are re-

quired to vetain a still greater degree of heat 83

to insure against internal strains and result
in & perfectly-treated casting, and therefore
the variation in degrees of heat for different
characters of eastings will be determined, ac-

cording to the character and size of the cast- go
ings, by the operator in charge of the process,

. - ! " . *
the essential object of the present mvention
being to prevent the manganese-steel prod-
uet from entering a period of rest where there

is a substantial absence of its original forma- 95

tive heat—that is, its casting, forging, or roll-
ing heat. - ' |

In carrying out this improved method of
toughening manganese-steel articles, whether

cast, forged, or rolled, if it 1s a casting which 100

is to be treated after the casting has remained
undisturbed in the mold a suflicient length of
time-to become solidified or, in other words,
has reached the point where its strength 1s

sufficient to retain its own weight without 1os
warping, it is released and freed from any

parts of the mold which would have a tend-

a, cold furnace is not only inadvisable, but is | ency to retard the contraction and shrink-

_ In heght and small castings 8o
of simple design a much less degree of their

e — '
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age, which beging very soon after casting.

After having been released and freed from all

binding influences the casting, or, if the arti-
cle be a forged or rolled one, i1s so treated

‘as to retain therein a sufficient amount of

heat, its original casting, forging, or rolling
heat, as the case may be, to prevent the same
from becoming cold, such amount of heat be-

- ing determined according to the size, charac-

10

ter, and design of the casting. This may be

done in one way by covering the product with

~sand or preferably placing the product 1n a
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‘tially 1,000° Fahrenheit.

pit specially prepared for the purpose where

drafts of air are entirely excluded, whereby
the process .of shrinkage and contraction 1s
largely retarded, while all parts of the casting
are kept at a uniform temperature through-
out until they have cooled down to the right
degree of heat for the final toughening, which
degree of heat necessarily depends, as stated,
upon the character, size, and design of the
casting. It mayrange between a point about
100°Fahrenheit—that is to say, above nor-
mal atmospheric temperature—and substan-

y _ Should there still
remain sand or cores to be removed from the

casting before it is recharged for toughening,

the work of removing the same must be done
quickly, so as not to allow the casting to be

‘exposed for any time to air-drafts. After the
product, whether it be a casting, forging, or
rolled article, has reached a predetermined

degree of heat, depending upon the size, char-
acter, and design of it,1t 1s placed 1n a tfurnace
which has been previously heated to the same,
or substantially the same, temperature as the

~casting. By this method of procedure the
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steel product is never permitted to become
cold, so that the metal is not permitted to
reach a point of rest where there is an entire
absence of heat before final toughening, and
which has beenfound is the cause of tense and
dangerous contractions and strains; this be-
ing due to the too rapid cooling of the casting,

thus causing a too rapid shrinkage or contrac- ;
~ tion thereof. 'l .
prevents this too rapid cooling and conse-

The present improved method

quent rapid shrinkage or contraction, permit-
ting the casting to cool gradually and um-
formly, keeping all parts of the casting at a
uniform temperature until it has cooled down
to the right degree of heat for the final tough-
ening. The casting or other product is then
heated up to a predetermined point prepara-
tory to the final toughening operation, and 1

have found that by this method of treatment

this heating step even from 1fs commence-
ment may be comparatively rapid. After 1t
has reached a predetermined high tempera-
ture now well known in the art—as disclosed,
for instance, in the Hadfield patents herein-
before referred to—varying according to the
size,shape, character, and external conditions

a cooling-bat

of the castin%,it is removed and immersed in

il

812,811

means may be used for rapidly cooling the
casting. = By this method I have found that
dangerous strains are eliminated. Rapid
heating to the required degree for toughening

can be applied without danger of injury to
‘the steel, while large castings of the most dif-

ficult design can and have been successtully
made which could not have been made 1f the
casting had been permitted to become cold or
attempted to be tredated from a cold furnace.

As an example of this method of heat treat-

ment a cast manganese-steel bar one inch
thick, three inches wide, and two feet long
would be allowed to cool gradually until 1t

‘reached about 150° Fahrenheit, when it would

be placed in a furnace previously prepared at
about the same degree of heat and heated up
to a high temperature, now well understood 1n

the art of toughening manganese steel, and
then quickly cooled. i

I claim as my invention—

1. The process herein described of toughen-
ing manganese-steel castings, consisting in

70
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heating a heated casting beginning with the

furnace in-a heated state, applying the heat
until the casting has reached a predetermined
temperature, and finally plunging the casting

in cold water. |

90

2. The process herein described of toughen-

ing manganese-steel castings,consisting in re-
taining in the casting a portion of its original
casting heat, then heating such casting be-
oinning with the furnace in a heated state,
and applying the heat rapidly until the cast-
ing has reached a predetermined high tem-

perature, and then finally plunging the cast-

ing in cold water. -

3. The process herein described of toughen-
ing manganese-steel castings, consisting in
checking the cooling of and retaining in the

95

100
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casting a portion of its original casting-heat, .

then heating such casting beginning with the
furnace in a heated state substantially corre-

sponding to the temperature of the castmg -

when the cooling thereof is checked, and then

finally cooling the casting.
4. The process herein
ening manganese-steel castings, consisting in
chec%i |
casting a portion of its original casting heat,
then rapidly heating such casting beginning

IT1Q

described of tough-

ng the cooling of and retaining in the .

11§

with the furnace in a heated state substan- -

tially corresponding to the temperature of the
| ‘casting when the cooling thereof is checked,

and then finally plunging the casting in cold
water. |

5. The process herein described of tougb——‘

ening manganese-steel castings, consisting in

heating them beginning with the furnaceina

heated state and with the casting in a heated

‘state, then heating such casting up to a pre-
determined point, and then finally €ooling it.
6. The method of treating manganese.steel

which consists in' maintaining in the steel a

of brine-water, although other | part of its formative heat by checking the
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~ from or substantia

35.

- ganese which consists

_40

- Ing said steel up to a pre

45

- cast, forged or rol
shape for use

812,811

cooling process at a. predetermined oint
abovenormal atmospheric temperature there-
by to retain therein a certain part of its origi-
nal high heat deterniined by the size and (%e-
sign of the article,

then rapidly cooling the same. |

7. The method of toughening manganese
steel which consists in checking the cooling
of and maintaining in the article after it iS

as a manufactured article of
commerce a predetermined amount of jts
casting,
originally present in the article
according to the size, character and design of
the articia

substantially from the point where the cool-

ing was checked up to a predetermined point,

and then rapidly cooling the same.

- 8. The method of toughening manganese
steel which consists in checking the cooling of
and maintaining in the article after it is cast,
forged or rolled into its final finished shape
for use as a manufactured article of com-

merce a predetermined amount of its casting,
~ forging L

or rolling heat less than that Origi-
nally present in the article and varying ac-
cording to the size, character and design’ of
the article, then ra 1dly heating such article

the -cooling was checked up to a predeter-
mined point, and then rapidly cooling the
same. - o

9. The method of treating steel having
therein a predetermined percentage of man-

steel before it reaches
normal atmospheric tem erature, then heat-
d%termined tempera-

ture substantially above g forging tempera-
ture, and then quickly.cooling it. = -~
10. The method of treating steel having
therein a predetermined

ganese which consists in retaining therein g

part of its original formative heat by check-
| steel at a point above
normal atmospheric temperature, then plac-.

Ing the cooling of the

then heating such article
up to a predetermined high temperature, and

ed 1nto its final finished |

rolling or forging heat less than that.
and varying

ly from the point where.

_ In retaining therein a
part of its original formative heat by check-
- ing the cooling of the

¥

, then heating such article from or -

percentage of man- |

1

i

substantially 1,000°
the article in a

|

Rz

ing it in & heated furnace and rapidly heating

1t up to a predetermined temperature and
then cooling it. . _

11. The method of treating steel having
therein a predetermined percentage of man-
ganese, which consists in maintaining in the
article after it is
amount of its casting or formative heat less
than that originally present and ranging
from a point above normal atmos heric tem-
perature to a point about 1,000° Fahrenheit
according to the size and desi
then placing the
then rapidly heating the article u
determined high temperature, a
idly cooling’it.”
12. The method
ticle after it is cast
of its casting or formative heat less than that
originally present in the article and ranging
from about 150°
ing to the size, character and design of the ar-
ticle, then placing the same in a heated fur-
nace, then Eeating sald article up to a prede-
termined temperature above g
perature and then quickly cooling the article.
~13. The method of toughening manganese
steel, which consists in first casting the steel
into its final finished shape, then permitting

the same to solidify to a point where it can be
handled, then treating the article by covering

of toughening manganese
steel, which consists in maintaiming in the ar-
or formed a certain amount

Fahrenheit, upward accord-

orging tem-

50

55

cast or formed a certain

60

of the article,
same in a heated furnace, |

75

80

1t with sand to check the cooling thereof and

maintain therein a part of its original tem-
perature, determined by the size, character
and design of the article and ranging above
normal atmospheric temperature and below

Fahrenheit, then placing

the same rapidly up to a predetermined high
heat, and t '

water.

Witnesses:
- JACOB STRUBLE,
PErCIVAL CHRYSTIE.

en .1mmersing the article in

 WALTER BRINTON.

furnace heated .to a tempera- -
ture substantially corresponding to the tem-
perature remaining in the article and heating

Qo
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