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UNITED STATES

PAaTENT OFFICE.

LEWIS LILLIE, OF TROY, NEW YORK.

IMPROVEMENT IN MOLDS FOR CASTING METAL SAFES, VAULTS, AND SIMILAR STRUCTURES.

Specification forming part of Letters Patent No. 51,125, dated November 21, 1865.

To all whom it may concern.:

Be it known that I, LEwIs LILLIE, of the city
of Troy, county of Rensselaer, and State of
New York, have invented certain new and use-
ful improvements which I denominate ¢Im-
proved Mold for Casting Metal Safes, Vaults,
Doors, and Other Metallic Structures;” and I
do hereby declare that the following is a full,
clear,and exact description of the constrnction
and operation of my said invention and im-
provements, reference being had to the accom-
panying drawings, and to the letters of rvefer-
ence marked thereon, which said drawings

.make a part of this specification.

Like letters represent and refer to like or
corresponding parts.

Figure 1 is a perspective view, showing the
base on wheels with mold for molding, and
the pyramidical device or central core for re-
ceiving, holding, and guiding the core, made
in sections, against which the inside part of the
safe or vault is cast, and which form the inside
portion of the safe, vault, or box, in the man-
ner substantially as hereinatter described and
set forth. Fig.2 shows the same device found
at Fig. 1, with the inner mold or core in sec-
tions, by which the inside part or portion of
the safe, vault, or box is formed or cast, in the
manner substantially as herein deseribed aund
set forth. Fig. 3 contains the same devices as
shown at Figs. 1 and 2, and shows the frame,
made of wrought-iron bars or of Doiler-plate
irou, to be cast upon or surrounded by molten
cast-iron or semi-steel, in the manner substan-
tially as described and set forth in Letters Pat-
ent granted to me upon burglar and fire proof
safes, &c., on the 15th day of July, 1851, ex-
tended or renewed for a term of seven years
from July 15,1865, and subsequently reissued.
The said Fig. 3 shows the frame of wrought-
iron bars upon the inuer mold or core in con-
dition to receive the molten cast-iron or semi-
steel, &e. Fig. 4 shows the mold for casting
my said burglar and fire proof safes or vaults
complete and ready for use. Iig. b is a verti-
cal section throngh the center lengthwise, and
showing the different devices herein described
and set forth, and each and all ready and in
condition to receive the molten iron or semi-
steel by which the safe or vault is made. Tig.
6 is also a longitudinal vertical section, con-
taining the same parts or devices shown at Fig.
5, but shows the inner device or central core

seen-at Fig. 1 in a dropped or lower condition
than shown at Fig. 5, so as to allow the core
or inner sectional mold shown at Fig. 2 to con-
tract to conform to the shrinking or econtrac-
tion of the metal during the operation of the
cooling of the same, in the manner substan-
tially as hereinafter described and set forth.

Heretofore in the manufacture of my said
patented barglar and fire proof safes, v.ults,
and doors, I have formed the molds for casting
the same by means of patterns, flasks, sand,
&e., in the usual way for making castings,
which has always been expensive in time, la-
bor, &e., and requiring one such mold to each
safe, vault, or door so cast.

By the use of my said invention and im-
provements it will be seen that no separate pat-
terns of iron or of wood are required to give
form or shape to my said safe, vault, or door,
&e., as the mold for the same is all perfect and.
complete when the pyramidical center with its
surrounding inner mold or core and the outer
molds are put together and correctly adjusted,
in the manner substantially as hereinatter de-
seribed and set forth. .

Itis manifest that a great many safes, vaults,
doors, &ec., as the case may be, may be contin-
uously cast or made in such mold, constructed,
arranged, and operated in the manner sub-
stantially as herein described and set forth, by
means of which I am enabled to make much
better burglar and fire proof safes, vaults,
doors, &ec., with greater rapidity and at a
greatly reduced expense in labor and material,
than by any other plan or known device for
casting such safes, vaults, doors, or plates, &e.,
with plain or irregular surfaces. By placing
such mold upon properly coustracted and ar-
ranged wheels, and the same upon a track of
iron laid or put down for that purpose, each
saeh mold is moved to the cupola or furnace
containing the molten metal,and is then filled
and then moved to some proper place for cool-
ing, whereby the expeuse of machinery to move
them with and of laborers to manage them
is dispensed with, thereby greatly economiz-
ing in time and in labor in such manucfacture,
in the manner substantially as herein described

_and set forth.

The nature of my said invention and im--
provements consists in the employment of a
mold for casting burglar and fire proof sates,
_vaults, and similarstructures, containing apyr-
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amidical center surrounded by molds or cores
of cast-iron, or an equivalent, for forming the
inside thereof, in the manner substantially as
hereinafter described and set forth.

It-also consists in so arranging the inner
mold- or.core which forms the inner part of
such safe or vault so that the same when thus
formed by the molten iron or semi or other
steel may be allowed to shrink or contract by
cooling without breaking the same or other
injury thereto, and then thereafter be used for
the making or casting of other such safes,
vaults, &e., after the removal from such mold
of the safe, vault, &c., so cast and cooled ready
for finish for use.

It also consists in the employment of a mold
to form the front molding around the door or
other part of my said safe, vault, or other
structure which shall be permisted to con-
tract as the metal contracts upon cooling, and
thus prevent injury to the same by being bro-
ken or otherwise during the operation of such
cooling. ,

It also consists iu the employment of means
by which the mold which forms the molding
upon the front of safe, vault, door, or other
structure is divided and separated in one or
more places upon each side thereof for the pur-
pose of allowing the same to contract while
cooling, and theieby prevent the same from
being broken daring the operation of cooling,
inthemannersubstantially as herein deseribed

-and set forth.

It also consists in the employment of means
by which the said central or pyramidical core
is caused to drop sufficiently to allow the inner
molds or cores surrounding the same to con-
tract as the metal cools, and thereby prevent
any breaking or other injury to such safe,
vault, or other strocture during the operation
ofcooling, in the mannersubstantially asherein

-described and set forth.

Having thus described the nature of my
said invention and improvements, I will here
proceed to describe the construction and oper-
ation therecf, in order to enable those skilled
in the art to which it relates to make and put
the same into use, which is as follows; to wit:

Ain each and every figure of the said draw-

ings is the base or foundation plate, which is
made of iron, and placed upon small wheels,
with one at each corner thereof; or there may
be six such wheels, if found necessary. The
upper part of the said foundation-plate is so
constructed and arranged as to receive and
bold the mold B, Figs. 1,2, 8, 5, and 6, by
which the molding upon ‘the front and sur-
rounding the door of my said safes and vaults
is cast and formed. Any design of molding
may be used. The said molding-mold B form-
ing the front and door-jamb of my said safe or
vault is made in quarters, less the thickness
of the key or wedge a, Figs.1, 2, and 3, which
“key or wedge is s0 constructed and arranged
as to be drawn down from the face of said
molding-mold B in such manner as to permit
the said mold B to be moved or drawn inward

-part of which is shown at D, Fig. 1.

N

toward the pyramidical center core, C, Figs.
1, 2, 5, aud 6, by means of the contraction of
the cast-iron molding on the said safe or vault
during the operation of the cooling of the
same. It will therefore contract by cool-
ing upon said mold B without breaking or
other injury, and the said mold will yield or
coutract in the same pronortion as the said
cast-iron east thereon will contract or shrink
by cooling, and the same form of molding as
that contained upon said mold B will be re-
tained during the entire operation of cooling
and shrinking as aforesaid. The said mold B
is placed in and operates in a channel or re-
cess in the base or platform A, a sectional
‘When
the said mold B is correctly adjusted to its re-
quired place for the purpose of receiving the
cast-iron which is to form the aforesaid mold-
ing upon the front and around the door of my
safe or vaalt.as aforesaid, there will be a space,
b, between such mold B and the perpendicu-
lar stationary plate C, Fig. 5. The said unoc-
cupied space b, I'ig. 5, is for the purpose of
allowing the contraction of the said mold B in
the manuner substantially as aforesaid. The
said mold B is put in its proper place or con-
dition so as to form the said molding upon my
said safe or vault by means of the said keys
or wedged-shaped pieces @, the upper end of
which is formed in shape to correspond to and
with the molding npon the said mold B, and
when so adjusted the mold will be completed
upon the four sides and ready to receive the
molten iron which is to form the front part of
my said safe or vault.

The vertical and stationary piece C, Figs. 5
and 6, entirely surronnds the said pyramidieal
central core, G, and is of height to correspond
to the said mold B, as seen at Figs. 5 and 6.
Within the said vertical and fixed picces C I
construct and arrange the said central core, O,
Figs. 1, 2, 5, and 6, which is made of iron and
in a tapering or pyramidical shape. It is
made in size to correspond to inner part or
spaceof thesafeor vault to be constructed, add-
ing thereto said outer core E. It ismade hol-
low, soas to make it.of as little weight as pos-
sible,and it has atapering or pyramidical form,
as shown in said drawings, so that when it be-
comes necessary to let the same drop down in
the manner hereinatter described it shall be-
come free from orin a manner separated from
the sectional inner mold or core, B, Figs. 1, 2,5,
and 6, and thereby form sufficient space to per-

-mit the said mold or core E to move inward

by means of the contraction or shrinking of the
entire safe or vault cast upon and around the
same in the manner substantially as herein
described and set forth. The said central
pyramidical core, C, rests at its lower and
larger end upon the cross-bars 4, Tigs. 5 and 6,

~which cross-barshave a horizontal and wedge-

shaped key at or near each end thereof, so con-
structed, arranged, and combined with the said

-vertical and wedged-shaped key ¢ as to move

and operate the same by means of the handles

/
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¢, shown in the several figures of said draw-
ings. When the said horizontal bars contain-
ing such keys or slides are pushed inward, as
shown at Fig. 5, then the said central core, C,
will be supported in the required position to
receive the molds or core B, for the operation
of casting upou and around, while at the same
time and operation the said vertical wedges a
are forced upward, thereby correctly placing
or adjusting the said mold B to receive the
molten iron to form the front part of my said
safe or vault. When the said horizontal bars
countaining such wedged-shape keys or slides
are drawn out from the said central mold, C,
asshown at Tig. 6, then the said central pyra-
midical core, O, will drop downward, as appears
at said Fig. 6, which, when doue, the innermold
or core Ii surrounding the same will be pro-
vided with room or space sufficient to permit
of the shrinkage or contraction of said safe or
vault by cooling in the manner aforesaid.
There are two cross-bars, d, which contain such
horizontal wedged-shaped keys or slides, which
cross each other at right angles from end to
end and from side to side. The said wedged-
shaped keys or slides may be seen at f, Figs:
5 and 6. The recess or device in which the
said keys or slides f operate, and by which
the said horizontal bars «, same figure, are di-
rected in raising or lowering the said central
core, C, as aforesaid, may be seeu at g, Fig. 6.
The said keys or slides are correctly held each
in their adjusted position by meansof the plate
I, Figs. 5 and G, which plate is leld to the
lower part of the vertical keys or wedged-
shaped pieces a, Figs. 1, 2, and 3, by means of
screws, which may also be seen in dotted lines
at @, I'ig. 6. There are four such keys or
wedged-shaped pieces, oue upon each side of
thesaid pyramidical or central core, G, and they
may be made of any size deemed best. The
upper end of the same will always contain the
same shaped molding or form as that upon the
upper surface of the said moll B, while the
lower end thereof will be made so as to con-
form to the shapeor form of the said horizontal
key ov piece f; as shown at Fig.6. By means
of the said horizontal bar d, {wo of the said
keys or pieces a are operated at the same time
and in the same manuner, substantially as shown
at said Tigs, 5 and 6.- When both bars d are
drawn out or operated s0 as to draw or move
downward the said vertical keys or pieces a,
50 as to permit of the countraction of the sur-
rounding mold B, as atoresaid, then the said
pyramidical or central core, C, will drop down
a short distance, as shown at Fig. 6, and will
thereby permit the movement or contraction of
the said surrounding mold or core 1% toward
the said central core, C, as hereinbefore de-
scribed and set forth. The said central or
pyramidical core, C, moves vertically down or
up, as the case may require, by means of the
guides ¢ upon each corner of said central core,
IFig. 6. ’

J, Fig. 5, represents sand uponthe top of the

surrounding molds or core E and againstthe
immediateupper partof the said central core, C.
The entire space soto befilled with sand may
be seen at Fig. 2. I use sand in saids pace j
for the purpose of making the upper part of
the said inner wold or core of smooth and
even surface, so as to receive the molten iron
and retain the same in the required manner
or position, as well as to prevent the said
molten iron from running in between the said
surronnding molds Eand the said central core,
C. The most important use of the said sand
J, which entirely surrounds the said central
core, is {o permit the shrinkage or contraction
of the safe or vault from front to back, and
after dropping the central core, C, will yield to
or be forced by the contracting metal into va-
cant spaces and openings around the central
core, U. The molds E not being permitted to
drop downward, or in any other maunner to
become somewhat shortened so as to conform
to the shrinkage or contraction of the iron by
which the safe or vanlt is made, it is found
more economical to use sand for that purpose,
which will yield or be foreced out upon the said
centralcore, G, sufficiently topermitof contrac-
tion by cooling, as aforesaid, and thereby pre-
vent the breaking of such safe or vanlt while
cooling in the general moid wherein such safe
or vault is.cast. &k k i k, Fig. 2, are spaces be-
tween the edges of the said surrounding molds
or core i aud the sides of the said pyramidi-
cal or central core, C, and ave of any conven-
ient size or shape to receive sand and thus
complete the innermold orcore, on and around
which the inner part of said safe or vanlt is
formed or cast. Tusnally make the said spaces
much larger upon that part of said molds 14
which adjoins the sides of said central core, C.
I thus use sand for the purpose of permitting
each and every of said surrounding molds or
cores B to move in toward said central core, C,
by means of the shrinkage or contractioun of
the safe or vaunlt by the cooling of the iron
when the said central core shall have been
dropped in the manner substantially as afore-
said. The said sand filling the said spaces %
will, when the said core C shall have been
dropped as aforesaid, be forced inward and
partially from such spaces by the cooling, and
thereby the contraction of such safe or vault.

T, Tigs. 3, 5, aud 6, shows the wrought-iron
frame, made of bars or boiler-plate iron, sub-
stantially as appears at Fig. 3, upon and
around which I pour the cast-iron or semi-steel
or cast-steel in the manner substantially as
and for the purposes deseribed and set, forth in
the reissueof my Letters Patent upon burglar
and fire proof safes, vaults, doors, &c., and
which patent bears date July 15th, 1851, and
which was renewed or extended for a new term
of seven yearsonoraboutthe 15th day of July,
1865, and which said wrought-iron frame need
not here be more pardcularly deseribed orset
forth. This frame F'is placed upon and around
the said inver mold or core, constructed sab-
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stantially as aforesaid and when the same is
adjusted so as to receive the molten ivon.

G, Tigs. 5 and 6, is the space to receive the
molten cast-iron by which said safe orvault is
tormed as aforesaid, and it represents the
thickness of such cast-iron.

H is the outer surrounding frame or mold,
which firmly rests upon the upper surface of
the said platform A, and is there securely held
by means of the hooks or latches ¢, Iig. 4,
upon each side thereof. The end piece H, Fig.
4, is firmly held to the respective sides H by
means of rods or Lolts with nut ‘and - screw I,
there being two or more at each end thereof.

J, Figs. 4, 5,:and 6, is the top plate, which
closely fits upon the upper edge of the sur-
rounding sides or mold-pieces H, and is there
securely held by means of hooks m mi, Fig. 4,
upon each side thereof. The mold for casting
said safe or vaultis thus completed without
the aid of safeor vault patterns or flask.

K, Figs. 4, 5,and 6, isthe tube or condactor
by which and through whichthe molten metal
is conducted to and into: the said’'safe or vault
mold, so constructed as aforesaid.

1, Figs. 5 and 6, are wheels, which sup-
port and move the entire safe or vault mold
aforesaid 1o any desired place upon any track
constructed suitable for that purpose.

n, Figs. 4 and 5, are handles by which the
side molds, 4, may be handled in the putting
togetherand taking apart the said safe or vault
mold aforesaid.

o, Figs. 1, 2, 5, and 6, are ringsor places to
réceive a hook ‘oriton frow a’ crane, so asto
1ift and remove such parts of the said general
mold which may contain the samei

Each and every part of my said safe, vault,
or door mold aforesaid is made of cast-iron,
semi or cast steel, or wrought-iron, and at any
thickness or size toanswer the required pur-
pose.

‘M and N, Figs. 5 and 6, represent hollow
spaces in said molds C and E. pp, Fig. 1, aré
hook-pins, for the surpose of receiving and
holding the said molds or cores I upon and
firmly against the said pyramidical or central
core C, during the operation of the making up
of the inner mold which forms the inside of the
said safe or vault as aforesaid, and during the
operation of casting or pouring the molten
metal. When thesaid central coredropsdown
as aforesaid the said hook-pins p will become
disengaged from said molds E suspended
thereto thereby. When the molten material
which has been poured so as to form the said
safe or vault as aforesaid shall have setor be-
come somewhat cool within said mold, I then
operate the said horizontal bars a with afore-
said wedged-shaped keys or slides, which lets
down the said central core C as aforesaid;and
then and thereby the said safe or vault thus

cast will: have sufficient room orspace for.con-
traction or shrinkage in all directions during
the operation of eooling as aforesaid.

Tor every size of safe or vault there will be
required a distinet mold to correspond thereto,
and the same may be used for casting many
hundreds of such safes or vaults of such size.

The sawe general principle herein described
for forming molds for the manufacture of safes
and vaults so as to permit of contraction by
cooling withount injury, it is manifest, may be
applied to casting of doors, plates, and articles
made of cast-iron, semi or cast steel, in the
manufacture of the same.

By thus making the molds of iron it will be
seen that I am enabled to chill the east-iron
which forms my said safe or vault upon the
immediate inside and upon theimmediate out-
side thereof by ‘means of its coming in contact
with the surfaces of the aforesaid iron molds.
It will also become chilled by means of the said
wrought-iron frame. :

The principle hereinbefore described may
be applied to the casting of stove-plates which
have irregular sarfaces.

Having thus described the nature, constrae-
tion and operation of my said invention and
improvements, what I claim, and desire to se-
cure by Letters Patent of ithe United. States
of Ameriea, is—

1. The employment aud combination of the
pyramidical or ceutral core, O, with the sur-
rounding molds E, each .constructed and  ar-
ranged in the manuer substantially as and for
the purposes herein described and set forth.

2, The  arrangement .of the means herein
described, or: any equivalents therefor; by
means of which the said pyramidical or cen-
tral core is permitted to drop, in the maunner
and for the purposes substantially as herein
described and set forth.

3. Theemployment of the surrounding mold
B and E, in combination with the vertical
wedged-shaped keys a, or any equivalents
therefor, arranged and operated in the man-
nersubstantially as and for the purposes herein
described and set forth. .

4. The combination of the horizontal wedged-
shaped keys or slides f with the vertical
wedges or keys a, each being arranged and
operated in the manner and for the purposes
substantially asherein described and set forth.

5. The mode herein described for making
safes and vaults of wrought and castiron or
semi or cast steel in iron or metallic molds,
substantially as herein deseribed and set forth.

In testimony whereof I have, on this 16th
day of September, hereunto set my hand.

LEWIS LILLIE.

Witnesses:

CHARLES. D. KELLUM,
Marcus P. NORTON.




