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~ing is a specification.

"~ Tt has been found that superior results are |
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- and saw proof. It s,
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- slowly and then rapidly, u
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To all whom it may concerm:

Be it known that I, WALTER BRINTON, &
citizen of the United States, residing in Idigh
Bridge, in the county of Hunterdon and
State of New Jersey, have invented certain
new and useful Improvements 1n Methods of

Making Safes or Vaults, of which the follow-

The present improvement relates to bur-
olar-proof safes and vaults, the object of the
invention being to provide an improved
method of making a manganese-steel sate or
vault or vault member having superior re-
sisting qualities. '

In the drawings accompanying and form-
ing {)art of this specification, Figure

tical sectional view of one form of this 1m-
safe or vault body. Fig. 2 1s a per-

proved
Fig. 31s a sectional

spective view thereof, and
view of the door. |
" Qimilar characters of reference indicate

sorresponding parts in the different figures of |

the drawings.

obtained by the use of steel having a prede-

termined quantity of manganese therein and

which has now become Weﬁ known as ‘‘man-
cgnese steel”’ In the manufacture of safes and

vaults, since it is practically impossible to

drill or cut it, the only practicable machining
thereof being by grinding. Consequently &
safe or vault formed of this material is drill
however, when unheat-
treated more or less brittle, so that 1t1s nec-
essary 1o pro Ferly toughen it in order that 1t
will effectively resist the force of high explo-
sives. This has prior to my invention been
done by subjecting the casting to heat treat-
ment, which has been carried out by placing

the casting when cold or after it has been

cooled in a cold furnace and then heated, first
to a predeter-

~ mined point, when 1t is rapidly cooled by 1m-

- 1m

S e

casting an entirely

mersing it in brine-water or otherwise. Man-
canese steel, however, 1s a very difficult and
peculiar metal to handie and frequently
owing to this rapid cooling immediately atter
too. rapid shrinkage-or
contraction of the metal takes place, resuli-
ing in.internal strains which cause cracks and
erfections in the castings, rendering them
valueless for the purposes for which they
were designed, this bemg especially true of
very large castings or those of intricate de-

s1gn.

-tl_le casting as soon as it has solidified sutli-
cient to permit it to be handled, or, in other

1 iS a ver-

casting is kept at a uniform tem

ing it in brine - water or by other

“duce very large

— i

In order to prevent this too rapid cool-
prevent the casting from

ing and to further
that is, a point

reaching a point of rest-

where there is an entire or substantial ab-
sence of heat from the casting—and tomain-

tain therein a part of the original casting heat

thereof, such part being determined accord-

ing to the size and character of the casti?g,

words, when it has reached a point where its
strength is sufficient to retain 1ts own werght
without. warping,

age covered with sand or preferably placed
in a pit specially prepared for this purpose
where it is free from drafts of air which would
tend to rapidly cool it. In this manner the

throughout and the too rapid coo ing and
consequent too rapid contraction or shrink-
age thereof prevented. When the casting
has cooled down to the right degree of -heat
for final toughening, which 1s determined by
the operator and necessarily varies accord-
ing to the size and character of the casting,
superior results having been obtained by
maintaining in the casting a certain part of
its original casting heat varying between.
about 100° Fahrenheit—that is to say, above
normal atmospheric temperature—and sub-
stantially 1,000 Fahrenheit, varying ac-
cording to the size, design, and character of
the casting, it is placed in a heated furnace
having a temperature corresponding ot sub-
stantially corresponding to that of the cast-

ing at this time and then heated up, usually

to a higch temperature now well

rapidly, to | |
the art of toughening manganese

known in

steel. The casting is then removed and rap-.

IININers-
suitable
means adapted for this purpose. By this
method I have been able to successfully pro-
heavy costings entirely free
from internal strains. B -

The safe shown in the present instance

idly ‘cooled, which may be done by

made according to this process comprises a
’ - t-} o - _ * ",
9 of integral formation, haviug a pro--

body
jection or flange 3 of peculiar formation, pro-
vided with o series of metal inserts located
therein during the casting of the structure.:
These inserts are of such composition as will

t. w is after being first freed:
| from any parts of the mold which would have
a tendency toretard its contraction or shrink- -
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he proof agaimst and withstund ELLOTNIOUS
comipressions, therehy insure AZAINSt any pos-
sible peening effoct iy stretehing of the steel
of the door-jaml opentig by sledeing or oth-
cvsvise, wholly nreveniin ¢ the admission of
id explosive material. This result has
een obtaimed by forming the inserts of
chrome-stee]l,  The jamb 3 of the body pro-
jects imwardly beyvond the front proper of the
body, being formed by a flange 6 free of the

side walls of such bod v, but

walls.  This construction affords A

strong jamb from a co mparatively small mass
of metal. The door 4, of any suitable for
mation, is likewise of an integral structure
and formed. in the same manner as the bodv.
Apart of the purpose of these Inserts 1s to pre-
vent the psening of the metal adjacent to the
door-ioints, and they are so designed that
when the main safe-body is in the process of

castie the fluid manganese steel completely |

envelops the insevts, which are larger in-
ward than outward——that 18, tapered-—so
that the exposed part which is merely on the
surface is of less area than the base or inner
surface of the inserts. The inseris are there-
fore firmly fixed or held jn position, making it
impossitile to loosen or remove from their po-

stfion except by the destruction of the man-
ganess steel
with., These mserts have several functions

“ﬂ'ﬁch 1t 1S entirely enveloped

to perform ih assisting to make :he safe-body
casting a suceess from the casting standpoinf,
therefore msuring g sate-body casting supe-
FIOT to castings heretofore made for this pur-
pose, not only in their value from the point
of hardness which they
face of the jamb, but tF ey glve very great ag-
sistance toward n aking the main.body of the
sate-casting solid and perfect because of their
fendency to solidify the molten steel by cool-
ing or absorbing the heat at the point in the
casting where the greatest amount of heat
accumulates and is

ing of the casting and also during the cooling

of the same to the proper degree of heat pre-
| el Uegre P

paratory to the toughening or treating proc-
058, stch inserts thus acting as chills and be-
ing hardened duripg the toughening of the
safe-body by the heat treatment to which
the structure is stibjected, as hereinbefore set
torth’ o

.‘-'F -

r =

i'he present method of fo rming and tough-
ering seie or vault bodies is known to be S0

superior 1o the method set forth in the Had-

neld patents, Nos. 272,802 and 731,540, in
which the casiing to be toughened is heat-
created from a cold condition or placed in a
wld furnace, as hereinbefore described, that
0t only may it be comparatively rapidly
sated up o a predetermined point instead
first slowly and then rapidly, but superior
esults b1
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 braced by a series
of braces 7 integral with such flange and side
very

present on the sur-

retained during the pour-

‘tosuccessfully treat

. the

- on February 1, 1906,

‘toughened, unmachinesable

such member
- ture above riormal atmospheric temperature,

termined  temperature

afe obtained even though the casting:
heretofore been |

813,304 *

deemed necessary for the heat treatiment of
nanganese -steel safe or vault bodies. By
the present method of treating manganese-
steel safe or vault castings I have been able
and perfect a single cast-
g weighing as much as eight and one-half
tons, which it is not practicable to do under
processes set forth in the Hadfield pat-
ents, and have found that this method also
gives superior results with smaller-sized cast-
Inges. ) ) |

The subject-matter of this case covering
the safe or vault as
has been divided out of this case and will con-
stitute the subject-matter of a separate ap-
plication now being prepared and to be filed

I claim as my invention—
1. The method of forming
safe or vault mem-
ber or body which consists in first casting the
body with resisting-metal inserts located
therein around the doorway thereof, then
placing the member or pody in a heated fur-
nace and applying the heat until the casting
has reached a predetermined temperature,
and then plunging the casting in cold water.
2. 'the method of forming a cast, integral,

79

75

as an article of manufacture

8o

a cast, integral ™~

5

Go

toughened, unmachineable safe or vault body -

having a _
nese therein which consists in firsi casting the
body with resisting -metal inserts located
therein around the doorway thereof, and then
heating such body, beginning with the fur-
nace 1n a heated state and with the casting in .
a heated state, up to a predetermined tem-
perature, and then cooling it. '
3. The method of forming a cast, imtegral,
toughened, unmachineable safe or vault body
which consists in casting the body with re-
sisting-metal inserts located therein around
the doorway tnereof; then maintaining in the
body a part of its casting heat, determined
by the size and design of such body, by check-
ing the cooling of such body at a predeter-
mined point above normal atmospheric tem-
perature, then rapidly heating such body up
to 'a predetermined temperature, and then
Immersing it in s cooling medium. -
4. The method of forming a steel safe or
vault member which consists in casting the
member into its fina] shape with resisting-

- metal mserts located therein along its joint

surface, then maintaining therein a part of
1ts casting heat by checking the coo mg of izo

at a predetermined tempera--

and then heating said member up to a

prede-
and then coolin

g 1it.

9. The method ﬁ
vault membeér having a predetermined quan-
tity of manganese therein which consists in
casting the member into 1ts final shape with
resisting-metal inserts located therein along

1ts joint surface, then maintaining therein 8’ 130

predetermined quantity of manga-

10Q
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of forming a steel safe or 12 g
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guch member

" then rapidly

20

part of 1ts casting heat by checking the cool-

ing of such member at o, predeternined temn-
perature above normel atmospheric temper-
ature, and .then heating said member up to

predetermined temperature .and then cool-
ing 1t.

B. The method of forming a mangariese-

«teel safe or vault member which consists in.

casting the same mto its final shape with
hard-metal inserts located therein along 1ts
joint surface, then maintaining therein 2 part

' by checking the cooling of

normal atmospheric —temperature, deter-
mined by the size and design of the member,
heating such member up to &
predetermined temperature, and then rap-
idly cooling the same. |

7 The method of forming a cast, integral,

toughened manganese _steel safe or vault
body which consists 1n casting the body mto
its final shape with resisting nserts located

" in such body around the doorway thereof,

" then maintaining

3C

35

bod

therein a part of 1ts original

casting heat by preventing the 100 ra id cool-

ing of such body, then heating said body up

to a predetermined oint, and then cooling it.

8. The method O’If)ferming a cast, integral,
toughened ‘manganese - steel safe or vault
ydy which consists in casting the body mto
1ts
cated in such body around the
of, then maintainimng therein

- -

original castin%h,ea,t‘by checking the '(flﬁgliiélg' .
‘ body

of such bedy, t

en rapidly heating suc

813,394

at a predetermined point above .

al shape with chrome-steel inserts lo-
doorway there-

up to a predetermined high temperature, and
then immersing said body mnto a bath to rap-
idly cool 1t. S - . .
3. The method of forming & cast, integral,
t ouwhened steel safe or vault boay having a

predetermined quantity of manganese there-

in, which consists In casting the body with a

projection or flange around its doorway with
resisting - metal. mnserts in said flange, then
maintaming in such body a part of 1ts origl-
nal casting heat determined according to the
size and shape of such body, by checking the
cooling thereof at a point above normal at-
mospheric temperature,

then rapidly cooling the same. .-
10. The method of forming a cast, integral,

3

; then heating the
body up to a predetermined high heat, and

4C
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toughened safe or vault hody having a prede-

termined quantity of manganese therem,
which consists in first casting the bedy with
resisting-metal inserts located therein around
the doorway,
part of its original casting heat ranging be-
tween a point above normal atmospheric
temperature and 1,000° Fahrenbeit, deter-
mined according to the size and shape of such
body, then placing
nace and heating the

same rapidly up to a

| predetermined high teraperature, and theu

rapidly cooling the same by immersion 1n a

cooling medium. |
| ' . WALTER BRINTON.
Witnesses: - _

. JACOB STRUBLE,
Prrorval CHRYSTIE.

the body mn a heated fur- .
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then maintaining in the body 2 '
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