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{Speﬁnnens )

T0 all whony it may concermn:

Be it known that I, ALEXANDER E. OUTER-
BRIDGE, Jr., a citizen of the United States,
residing in the city and county of Philadel-

‘5 phia, State of Pennsylvania, have invented a
new and useful Improvement in Molds for
Metal Castings, which improvement 1s fully
‘set forth in the following specification.

My invention consists in preparing coni-

10 bustible material-——such as textile fabrics, pa-
per, &c., and designs made thereof, and natu-
ral objects, such as ferns, grasses, &c.—so that
thesame may be used either as molds or as faces

for molds for metal castings by converting.

15 such substances into a refractory form of car-
bon, in which the shape of the material or
- object is. preferably preserved, permitting
molten metal to be poured directly thereon
- without changing them, whereby a faithful or
20
obtained upon the face of the casting, which
may then be used asa die for embossing leather,
stamping metal, or for other purposes.

In carrying out my invention I takeany de-

25 sired. material—such as lace, cloth, or other

fabries, fiber, &c., or natuml objecbs such as
leaves, plants, &c. —-a,nd carbonize the same in

a suitable manner, thus producing a matrix
. .material retaining its originalform and design,
30 while acquiring new properties of Incombus-
tibility, rendering it suitable for use as parts
of molds for metal castings.

The method of forming a mold in sand which

is to be faced with the refractorily-carbonized

25 object does not differ in any way {from the or-
dinary method of making what is technically
termed a ‘‘green-sand mold’’ for common cast-

- ings. A patternof the propersize and shape to
produce the castingis laid upon a smooth board
or othersurface, and the ‘‘drag-box’’ ofamold-
‘ing-flask i1s placed over it. Molding-sand is
then sifted over the pattern and rammed down
upon it. When the box 18 full, it 1s inverfed
and the upper half of the flusk or ‘‘cope’’ 1s
putiover it. Sand is sifted over the otherside
of the pattern, as before, and when the upper
box 18 full the flask 1s opened, the pattern
gently rapped to loosen it from the sand, and
-1t is then drawn out of the mold. Any de-
to tached particles of sand are blown away and
the carbonized material is laid smoothly upon
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t the wall of the mold.

in its proper position.

the pressure of the incowming metal.

exact copy in reverse or ‘‘negative’” may be

metal plates in this manner.

If the carbonized ma-
terial is sufficiently large to project slightly
beyound the edges of the mold, it does not need
to be fastened thereto. since the closing of the 53
flask securely pins the edges of the material
between the cope and drag and holds it firmly
Suitable runners or
gates having been provided, the molten metal
is poured into the mold, and the carbonized
material, yielding to the pressureof the metal,
is forced against the wall of the mold on one
side and 1s partly embedded in the casting
upon the other. Experience has proved that
the most delicate carbonized fabrics are easily 65
manipualated in this manner without risk of
breaking or becoming otherwise injured by
Hven
though thesurface of the mold be convex, con-
cave, or irregular in shape, the carbonized 70
fdbrlc will accommodate itself to such irregu-
larities of surface without tearing. If the de-
sign is too smalil to admit of this method of
treatment, it may be readily attached to the
surface of the mold by means of small pins 75
made of carbonized wood or fiber, or other re- |
fractory substance.

If desired, the face of the mold upon which
the carbonized material 1s to be laid may be
formed from a plate of carbon, iron, or other
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| substance capable’of resisting the heat of the

molten metal. The carbonized design may
either be laid upon the plate and fastened at
the edges in the manner described, or it may
be glued to such substance with fiour-paste, 3s
molasses, or other adhesive material, and then
thoroughly dried or baked in an oven. I have

found that several castings may be made {rom

one carbonized design attached to carbon or
QO

~ The method of forming a ‘“dry-sand?’’ mold ~

for use with carbonized designs does not dif-

fer from ordinary.practice. The design may

either be loosely laid on the face of the mold

and held at the edges, or it may be glued to g5

the wall of the mold before baking, asalready

described. I may also prepare a matrix or
mold by mixing saw-dust, wood-pulp, and
finely-ground carbon—such as anthracite coal-
dust, &e.—with molasses, glue, coal-tar, pitch,

&e.,making apaste,dough,or plasticcompound

which is pressed upon any form or pattern
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=_.eles may be. mued but in :their pmductmné
. three important prmmp]es are involved, as
- follows: First, partial exclusion of air and sub |
10
. the carbonizing- 1*eeep‘rflcle, second, slow dis-
~tillation of volatlle clements in the: m%ternls'; |
- third, intense and prolonged heating of the;
. partly-charred materials in the iecep{%le in
SRR Y
. and to change the carbon from its readlly-com-:
. bustible: form of 01dmf11*y char ooal lnto amore |
 refractory condition. L SRS RS
. The objects to be carbomzed '11e prefemb]yé
ﬁrst saturated intheir interstices with finely- |
1t:are removed,and the mold, being unaffected :
by the molten metal can be used again unless -
1ts form is such tlmt the. contmctlan of the S
-metal 1n cooling should destroy it. SRR
The partlcuhr method of car bonumn' the
ob}eets is of course susceptible of mm&tlon to 8
sult particular cases; but the SClent]ﬂc 1)1*11101-- RN
| ples 1mvolved are: nnchanﬂ'eable | EEEREEN

i 20
powdered carbon..
other form of carbon is used.) ' Thevare then:
packed either in an iron case, a Llack-lead
crueible, clay-retorf, or any other receptacle
‘which will resist a hmh temperature—say of |
1,000° Fabrenheit..
iceptacle are usual]y then filled with finely-
ground carbou, a closely-fitting lid (not her-
metically: sealed) 1s put on, and the case, with |
30 its contents, is heated in an oven at a very
.. moderate temperature — say 300° Fahren-

- heit--for several hours.
~ slow heating in a earbonaceous atmosphereall

- volatile: compmmds are distilled off from the |

35
. .gen, no oxidation or combustion of the fabrics
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‘treating the compound, as will heremmfter be .
; descrlbed s0 as to produce a hard-carbon mold .
“suitable i@r making therefrom one or more |

whleh it 18 desired to reproduce in metal, and |

castings. . | |
The nlethod of p1oduemrr calbmnzed mtl-
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point,) they may Dbe: Slowly comumed without-
vamg any visible ash. SR

stitution: thelefor of a carbon atmosphere

order to driveoff remaining fore]gn clements,

(G1 ound anthracite coal or.

| The interstices in the re-:

materials, and, owing to the exclusion of oxy-

can occur. The completion of this stage of

im0

By this proeess of |

%clmm as new, and desne to secure bv Letters? o

the process 18 indicated by the cessation of
smoke escaping from beneath the lid of the
case. The box or crucible is now gradunally |
heated in a forge or other fire, and then kept
at a glowing tempemture for about two hours,
more or less, after which it is removed frmn
the fire and cooled.

The contents, when taken- out of the box,
are shaken to remove the coal-dust and tested
in a blast-lamp. If the process has not been

carried to a sufficient point, the partially-car-
bonized objects, will be found to resemble or-
dinary charcoal in their degree of combusti-
bility—that is, they will become 1ignited and
slowly burn even after removal from the flame,
leaving a white ash, and would be nnsuitable

for the purposes.

If however, the operation |

18 completed, the carbonized objects are found. 3 5
to approximate the graphitic form in theirre-
| {ractory character, they can be heated, as be- 3
fore stated, white- Lot and onremoval from the
flame no. wmbustlon ‘whatever 'is observed,
and, ilmlly when ﬂubjeeted toanintense heat
at the apex of ablow-pipeflame,(or oxidizing-

- The plastie molds,: made of elther pulp, pa-

pier-maché, or of powdeled carbonized sub- |
stances held together: by glue, molasses,: &c.,?
are all Sllbjebttd toa similar treatment, inor-
der to thoroughly carbonize the campﬂund SRR
Otherwise it would be highly dangerousto at-
tempt to make eastings from molten metals in
them.
| volatile. compounds, water, or othersubstances

The result of thc treatment is that all

capable of exploding, ﬂ“umntr or blowing: the;
molten metal out of the mold and destroymg?

Iamaware that it is uob new to lIl‘?‘uke a
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sand mold and face ordust the same with pow- o
-dered carbonaceous material for pmdumng Q SR
smoobth castuw, ¥ .-md thelefme I (l0 not lalm; RERREREREY
;the same, - s | L

~Having thus descubed my mventlon Wh&t I SRR

1. A mold or the ﬁce of a mold consxstmg

l
of refractorily-carbonized material retaining

the shape and outlines or the design of the
original object, substantially as desecribed.

2 The process of formnw a refractory ma-
terial for a mold or the face of a mold, consist-
g, first, in slowly heating the object packed
In a Slﬂmble 1ecept{1cle whu eby the distilla-
tion of the volatile elements is effected, and,
second, In heating to a high temperature the
receptaele and inclosed car bomzed object, sub-
stantially as desecribed, whereby a non-com-
bustible material is obtamed as stated.

ALEXR. E. OUTERBRIDGE, Jr.

Witnesses:
JOHN A. WIEDERSHEIM,
A. P. GRANT.
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