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WILLIAM CORLISS, OF PROVIDENCE, RHODE ISLAND..

IMPROVEMENT IN SAFES.
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Specification forming pert ef Letters Patent No. 120, 134, dated Aprii 30 1872

Specification describing an Improved Man-
ufacture of Burglar-Proof Safes, invented by
WiLriAM CORLISS, of Prowdenee, in the State
of Rhode lIsland. |

I make a safe having a main shell or body
- which is spherical in form and open on one
side, so that the shell shall be considerably
more than half of a spheroid, and I close the

- open side with a hemispherical door, which 1s

inclosed within the main shell in the process
of manufacture. The main shell is preterably
in the form of a prolate or elongated spheroid.
Both parts are made of wrought-iron or steel,
or analogous workable material —preferably
steel or other very hard material, laminated,
interwoven, or otherwise streaked, spotted, and
mixed with iron.

The peculiar difficulty involved in the man-
ufacture relates to the inclosing of the door
within a shell formed in one piece, having an
aperture or mouth narrower than the door.
My invention provides for successfully over-
coming all the difficulties. |

I will proceed to describe what I consider
the best means of carrying out the invention.

The accompanying drawing forms a part of
this specification.

Figure 1 is a partial verfical section of the
eempleted safe. It shows the door in eleva-
tion. The remaining figures indicate the sev-
eral stages of its manufacture with outlines of
the machinery employed. Iig. 2 1s a hammer
and anvil, the material lymo' between, as a
thick flat plate Fig. 3 shows the Same anvil
used as a former, to hold partially manufac-
tured shell thereon in the form of a cap and
carry it up thereon between a circular series
of rollers forming a circular die. Ifig. 41s a
plain view of this peculiar circular die; and
Ifig. 5 shows the shell completely formed, ex-
cept the finishing. It 1s mounted on another
former having the door in place thereon, so as
to hold it in the back of the shell. This figure
also shows two of a series of peculiar rolls
which act on the blank to contract it around
the mouth.

Tt will be understood that in the complet-
ed safe the door turns around on the upright
shaft shown in dotted lines, and which is made
in two parts to allow its infroduetion. |

Similar letters of reference indicate corre-
~ sponding parts in all the figures.

C is the main shell, or the materlel therefor.

1t is, in Fig. 2, shown in edge view in the form

of a flat plete In TFig. 3 the same is shown
partly struck into shape, and in Fig. 5 it is
shown completely formed with the exceptlon
of trimming and ﬁmehmﬂ‘ which may be done
by lathes and euelou'ous tools which 1 have
not deemed it necessary to refer to. 1 is the
hemispherical door, which may be formed of
the same material as the shell, or different, at

will. It may be formed by the same means as

I have devised for the manufacture of the

‘main shell, but its construction will offer less -
difficulty,

end need not be particularly de-

scribed. T will assume that the door has been
already previously manufactured and nicely
turned and finished. It is difficult to perform
any elaborate work on it after its inclosure in
the main shell. I provide, by the means em-
ployed in producing armor-plating for ships or
otherwise, a sufficiently large mass of proper
forgeable materml to form. the outer shell and
to allow of some waste to be trimmed off ulti-

“mately around the edge of the hole or open

side. This is heated 13111:}]:*011ghl’,7r in a proper
furnace, and is laid on a peculiar former, A,
having .—.EL rounded top and nearly eyhndrledl
body. It is adapted below to be supported
firmly in the hammer-bed, and also to be
changed conveniently by the aid of a crane or
eneloe*ous device, not represented so as to be
tmnstel red to other pieces of powerful mech-
anism, as will appear further on. A massive
hﬂbmmer, B, having a nearly corresponding con-
cavity on 1ts face, is operated above by the di-
rect action of steem or otherwise, and is accu-
rately guided so as {o strike tmly and central-
ly in the line of the former A. This hammer
is brought down upon the plate by a succes-
sion of Dlows increasing in force; and the ma-
terial C i1s thereby pertmlly sheped, as 1ndi-
cated in Fig. 3. At this stage the hammer is
raised, and the former A, with the partially-
formed blank C thereon, is lifted and trans-

ferred to the movable head of a a press which

is adapted to be raised strongly and with con-
siderable rapidity by the action of water or by
the direct action of steam on a large piston
working in a cylinder below. So soon as the
former A with its load is transferred to this

press it is raised and caused to pass between
a series of rollers, I, mounted above.

These




rollers are ranged in-a circle with hollowed
peripheries, as represented, so that their joint
effect on the blank is to form i1t down nicely to
a nearly perfect cylinder. There i1s mechan-

ism, not represented, for drawing these rollers

P together and moving them apart within con-
siderable limits. I propose to raise and lower
the former A and its partially-formed blank
several times, partially turning 1t at each op-
eration and drawing the rollers P together a
little each time. The result is a nicely-formed
cylindrical exterior on the blank C, without
any considerable ridges. Now the hot blank
1s lifted off from its close]w, fitting former A,
which operation may be eftected by brin omo

up a strong ring loosely surrounding the lat-.

ter, and whmh h%s before laid idle, or by other
convement means, and the hot blank is thrust
down upon a different tormer, K, which is made
in sections adapted to be afterward taken apart
and collapsed in the manner analogous to the
well-known hatter’s block. This stands ready
prepared, with the parts ﬁrmly appiied togeth-
er and with the previously-formed door D laid

on its upper surtace. All these parts are cold.

Immediately on the reception of the hot blank
thereon it 1s rotated slowly and subjected to
- the action of three strong rolls, H H H, which
are gradually brought together and are of such
form as to draw the lower edge of the blank
gradually and smoothly together. This oper-

- ation may be continued, turmng the blanks

slowly around between the Tolls H, with a grad-
. nally-increasing pressure, so asto lem e the sur-
face very truly and smoothly finished. Now,
before the hot blank C has materially contract-
ed by cooling, the rolls H are separated, and
so much of the former K is removed as will al-
- low 1t to contract. Adfter the mass has thor-

oughly cooled 1n this condition the several re-
maining becuous of the former K may be re-
moved.

If preterred in any case, a portion of the SUu.-
pertluous material around the mouth may bere-
moved by cutting, by machinery or otherwise,
while the blanlk is hot. In either event a sub-
sequent finishing may be done by lathe-work
after the whole is cooled and before it is har-
dened.

All the drilling, truing, &e., required for the
finished safe is now to be performed at this
stage as far as possible. It will usually hap-
pen that in the hardening process the work
warps sufficiently to throw the previous finish-
ing a little out of true, and in such case the
~work must be afterward finished with orind-
Ing mechanism adapted to treat hard and ob-
dumte materials. |

My means of forming acts so uniformly on
the material and leaves the form so true that
- there is little liability to distortion in harden-
ing.

The hardening of the whole, in case steel is
cemployed, 1s & matter requiring some skill. I
provide a framing which holds the door D up
1n a position as widely separated as possible
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| from the inner surface of the shell C, and in

this position heat the whole of the shell C and
the door D uniformly to the proper tempera-
ture and immerse it in a tank, providing means
for eirculating the water as actively as possi-
ble through the interior as well as on the ex-
terior of the shell C.

Instead of commencing with a flat plate, I
can commence with the mftterml in the form
of bars at a welding heat, and in such case
provide two or more sets of such bars of the
same or of different sizes—as, for example, one
set of the softest Pennsylvania iron and anoth-
er set of the hardest tempering steel. There
may be other bars containing continuous orin-
termittent lengths of If'r aukhnlte iron or other
undrillable or pract-ica-lly very difficult mate-
rial to drill or cut, applying the bars from the
several sets in succession and welding them
by pressure-rolls or by successive blows OVer
a former. The former may be the same here

marked A, and the bars may be of any con-
venient Iennth wound around, beﬂmmnﬂ* at
the bottom of the exposed part of the immer.
and gradually building up, so as to be a min-
ute or more, if necessary, in applying.and weld-
ing together all the bars around the former. At
the close the heat remaining will be sufficient,
probably,to allowof the shapmﬂ smoothly with
thefinishing-rolls H H H. Or,if the operation is
conducted more slowly, so as to be many min-
utes in completing the iormatlon of the shell,
taking care to retain the heat in the last ones
apphed long enough to cause the last course
to weld thoroun'hly to the next, the work may
still be successful. A blow- p1pe, with oxygen
and hydrogen gases, may be used as an auxil-
1ary to maintain a high temperature at the
welding point or line. I can use a movable
series of such pipes to keep the entire upper
edge of the partly-formed work hot, raising
the series of blow-pipes as the work pmceeds
Instead of using the former A in such cases,
and being put to the necessity of reheatmw
and contractmﬂ' the mouth, I think it prac‘u—

cable to effect the welding opel ation, with prop-
er precautions, directly around the door. In
such a procedure I would, for example, mount
the door with its hollow f‘lce downward upon
the former K, and cover it with a ser ies—say
three or more thicknesses—of thin iron, previ-
ously formed into thin hemispherical sh:apt:‘-q |
These protect the door from the heat of the
welding bars and the hot metal outside from
the coolinn‘inﬁuence of the thick door. The
door thus serves efﬁuently as a part of the
former.

I claim—

As a new article of manufacture, a safe of
forged material, in a spherical iorm formed
with the door 1nclosed, all substantiall y in the
manner herein set forth.

| W’ILLIA“\I CORLISS.
Witnesses:
THOMAS D. STETSON,
CAMPBELL C. LIVI’\TGS
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