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UNITED STATES

PatenT OFFICE,

"WILLIAM D, ALLEN, OF HUNTSVILLE, ALABAMA.

CASTING APPARATUS.

SPECIFICATION_forming- part of Letters Patent No. 651,224, dated June 5, 1900.
Application filed November 14,1899, Serial No. 736,008, (No model.)

To all whom it may concermn:

Be it known that I, WiLLIAM D. ALLEN, a
citizen of the United States, residing at ITants-
ville, in the county of Madison and State of
Alabama, have invented certain new and use-
ful Improvements in Casting Apparatus; and
I do declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon, which form a part of this specifica-
tion.

In my application for patent filed July 22,

1899, I have deseribed and claimed a method .

of making metallic castings, consisting in
subjecting an open-top mold or like vessel,
into which the metal is poured, to the action
of independent flames impinging 6n the mold
at different heights, pouring the metal and

" suceessively extinguishing the flames, begin-

25

ning with the lowermost, whereby the heat
is withdrawn, commencing at the base of the
mold and continuing gradually toward the
top, the heat being finally confined to the ex-
posed molten metal

My presentinvention is directed to a means

- by which the above-stated method may be
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carried into effect, said means consisting,
broadly, of a furnace adapted to inclose the
open-top mold or like vessel and having
around the wall of the mold-chamber a pla-
rality of burners located in a number of
planes and a separate valved fluid-supply
pipe for the burners of each plane.

My improved furnace is adapted for om-
ployment in connection with the casting of

metallic articles generally, regardless of t«hein

form, size, and weight and of the material
of which they are composed, and while in the
drawings and following description I have

shown and set forth a furnace and mold ca-

pable of employment in the casting of articles
of cylindrieal form I wish it understood that
such disclosure is merely illustrative and in
no way constitutes a limitation.

In the drawings, Figure 1 is a side eleva-
tion of a casting-furnace embodying my in-
vention. Fig. 2 is a vertical sectional view

taken through the center of the furnace and.

fluid- supply pipes.

Fig. 3 is a horizontal see-
tional view on line 3 3 of Fig. 2. TFig. 4isa
horizontal sectional view on hne 44 of Fig. 2.
Fig. 51is aperspective view of the mold, show-
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ing the manner in which the parts are assem- -

bled.

Referring to the drawi mfrs by letter, A de-
notes the base of the fur nace, which is pref-
erably supported on a wheeled truck B3, mov-
able over rails, whereby the furnace is ren-
dered portable. - The furnace may be of any
height and, if found desirable, may be fur-;
thel suppor rted toward the upper end by other
wheels movable over elevated rails. The fur-

nace-casing C, which may be of any desired -

form in eross-section, is removably supported:
on the base A, a convenient means for secur-
ing them together consisting of lugs b on the
base, which are bolted to lugs b’ on the casing.
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The casing C is preferably built up of sepa- -

rable ‘sections, whereby any desired height
of furnace may be provided, and each of the
sections is preferably formed in two parts or.
halves to facilitate its manufacture, the parts
being separably secured together.
nace-casing is:surmounted by a cap D, com-
posed of removable covers E F, and a stack
G also removable.

The mold or like vessel H is Vertlcally sup-
ported on a base- plate I, which is slidably ar-
ranged in a reeess in the furnace-base and ex-

,tends across the central opening of the latter.

The plate is adapted to be withdrawn later-
ally to uncover the base-opening and permit
the mold to be lowered out of the surface, in
which case a chamber is provided below the
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furnace to receive the mold. The plate is-

provided centrally with a depression or recess

1, conforming to the bottom of the mold which ¢

it receives, and around the depression or re-
cess are openings ¢’ ¢ for air. The air is for
assisting combustion and isfed in through the
base of the furnace, and means are provided
for regulating the volume of air admitted, con-.
sisting of apertured circular damper-plates,
one of which, 7, is fixed, while the other, ', isro-
tatable and is moved to adjust the size of the
air-inlets. In the wall of the furnace-base,
between the damper and plate, is an annular

ICOo

chamber A', to which is led a fluid-supply =~

pipe K. Jet-apertures a o lead at intervals
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from the chamber to the interior of the base,

the flnid being ignited at the apertures to pro- .

vide heating-flames forthe admitted air. The

apertures o are preferably located in a num- |

ber of planes and are staggered to enable the
formation of a continuous sheet of flame,
through which the air rises, and thushighly-
heated air is fed in regulated quantity tothe

nold - chamber burners presently to be de--

seribed.

Within the furnace-casing C and concen-
tric therewith is a casing L of sectional con-
struction. It is my purpose to bolt or other-
wise secure the sections of the inner casing
to the corresponding sections of the outer cas-
ing, whereby, as above stated, any desired
height.of furnace may be provided. Thein-
ner-casingsectionsare each preferably formed

.-in two parts or halves, similarly to the outer-
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rinafter stated.

casing sections. Each of the inner sections
is provided with an.annular chamber L/, into
which gas or other fluid is introduced through
a supply-pipe 1%, which is passed through the
outer casing.. Apertures I [ lead from the
chamber L’ to the interior of the inner casing
or mold chamber, and the fluid being ignited
at these apertures flames are provided which
impinge against the mold for a purpose here-
The apertures ! leading from
each chamber L' are disposed in a number of
planes (three being shown) and are arranged
similarly to the apertures ¢ in the base for
the purpose of distributing the heat evenly
throughout the entire surface of the mold,
such even distribution being further insured
byinclining certain of the apertures,asshown.

Secured to the top of the inner and outer
casings is a plate m, which is eentrally pro-
vided with an opening conforming to the cross-
sectional area of the mold-chamber. - On this
plate m is pivoted, by means of a bolt or pin
e*,the cover E, which is of the laterally-swing-
ing type and is provided with a central open-
ing e of downwardly-flaring form. In the
cover E around the opening is an annular
chamber E’, receiving fluid through a sup-
piy-pipe E? and from the chamber extend a
plurality.of jet-aperturese’ ¢/, inclined down-
wardly to eanse the flames issuing therefrom
to impinge against the open top of the mold.
The cover F, which is also of the laterally-

-swinging type, is pivoted by means of a bolt

or pin f*on the cover E and is adapted tobe
swung to one side during the pouring oper-
ation. The cover F forms the support for the
removable stack G.

The fluid-supply pipes K L? E? commonly
connect with a distributing-pipe N, to which
is led a three-branch serviee-pipe N', having
a valve n to regulate the supply of fluid. Air
under pressure is admitted to the service-
pipe through a pipe o, which is provided with
a valve ¢’. The pipe N and connections are

preferably supported on a wheeled truck P,
The pipes K, L% and E? are provided, respec-
tively, with valves K', L3 and E2 and to

651,224

facilitate the manipulation of the valves and
secure their accurate adjustment I provide
the following means: At any suitable point,
preferably above the pipes, I provide a table
Q, to which are carried the extended stems
of the valves, and on the stems are pointers
q, which by the aid of gages ¢’ determine the
positions of the valves and enable the oper-
ator to accurately govern the supply of fluid
to the burners. Likewise the air-supply is
governed, the air-pipe valve being operated
at the table, its stem carryinga pointer o®
and the table having thereon a gage 0>. The
damper-operating rod j* is also preferably
carried to this table and is provided with a
pointer 74, which in connection with a gage j°

.determines the quantity of air to be admitted

at the base of the furnace. Inasmuch as it
may be desirable to detach the base of the
furnace from the furnace-casings, or vice
versa, the pipe K is provided with a union-
coupling %.  The lowermost pipe I? prefer-
ably connects with a - iluid-chamber and
burner openings or apertures at the upper
portion of the furnace-base, and all of the
pipes L? have union-couplings for a purpose
similar to that of the pipe K. The supply-

‘pipe E? which connects with the chamber in

the cover K, is provided with a flexible eoup-
ling E* to permit the turning of the cover.
The mold I may be of any form dependent
upon the shape of the casting to be made.
The mold shown is of circular form and is
constructed in three parts. The body of the
mold is divided in halves vertically, the parts
h I/ having lapped joints &% and apertured
lugs 7% and bolts It are employed to secure
the parts together. The upper end of the
mold is open, but its lower end is closed by a
base-piece /5, which is secured to the parts
h k' when assembled by lugs 2% and bolts 7.
At the upperend of the mold are trunnions 78,
by which the mold is raised and lowered.
The mold may be constructed in sections,
similarly to the furnace-casing, to enable the
making of castings of any desired length, or
instead of varying the height of the mold its
depth may be changed by the employment of
false bottoms, as will be understood. The
mold is supported vertically by the base-plate
I. To maintain the concentric position of
the mold and brace it against outward strain
due to the pressure of the contained metal,
I employ abutments in the nature of concave
shoes R R, which are secured on the inner
end of arms 77, which pass through the inner
and outer casings and extend beyond the lat-
ter sufficiently for manipulation. The arms
are angular in cross-section and slide through
angular apertures made in flanges 2’ ' on
the outer wall of the outer casing. The lugs
are slotted vertically to receive wedges 7* r%
which engage the inner wall of any one of a
number of slots +? in the arms, whereby the
shoes are pressed against the mold to hold it
rigidly. DBetween the inner and outer cas-
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ings are sleeves 74, which loosely encivcle the
arms. This annular space between the cas-
ing is filled with non-conducting material to
minimize the heat radiation from the furnace.
- In practice the mold containing the matrix
is positioned in the mold-chamber of the fur-
nace with its open top approximately flush
with the top of the furnace-casing. If the
material of the matrix is such as will require
drying, the burners are ignited and adjusted
to give a gentle heat, after which the burners
are adJusted to-heat the mold to a degree ap-
proximating that of the molten metal when
run. The cover F is then withdrawn from
the opening in the cover E and the metal is
poured through the opening into the mold,
the flames from the burners in the cover E
playing upon the stream, and thereby avoid-
ing chilling. The flames from the casing-
bmnels impinge, as before stated, aoalnst
the outer surface of the mold, and the mold
is thus heated evenly throughout, the heat
being maintained during the pouring opera-
tion. "The mold is of such a depth as will
per mit of the pouring of a quantity of metal
in excess of that ordinarily required to fill the
matrix; but this exeess or surplus of metal
conbubutes to the making of the complete
casting, as will presently appear. It will be
understood that previous to and during the
pouring operation the valvesand da,mper are
adjusted to obtain the best results in the di-
rection of heat. After pouring the cover F
is preferably closed in order to remove the
chillinginfluence of the outerair. Theburn-
ers are nowsuceesswely extinguished, begin-
ning at the lowermost plane of cas1n0"-bu1n-
ers, whereby the heat is withdrawn from the
mold first at the base thereof and thereafter
gradually toward the top, and, lastly, the
molten metal exposed through the open top
of the mold-is alone subJected to the direct
action of the flames of the uppermost burn-
ers, which flames impinge against the metal
in a downward direction. The effect of the
withdrawal of the heat in the manner stated
is to preserve the fluidity of the metal at sue-
cessive portions of the casting, whereby any
contraction or shrinkage is at once compen-
sated for by the molten metal, which through
gravitation fills thespacesas they are for med

the surplus being sufficient to the making of
a complete ﬂawless casting. The mainte-
nance of the molten condition to prevent the
formation of fissures, pipes, blow-holes, and
like defects has the advantage of plolonormor
the period of cooling wheleby there is se-
cured a per fectly—homoo eneousstructure and
one that is exactly conformable to the ma-
trix. It may be found necessaryin some in-
stances to accelerate the cooling of the cast-
ings, and this may be accomplished by intro-

’ducm@ cold air through the damper- -openings

after the casting opelatxon
Myimproved fm nace while perfectly adapt—
ed for carrying my invention into effect is

made at a comparatively-low cost.

&)

extreméIy simple in construction and may be
) By the
congfruction employed the mold may be in-

“serted and removed either at the top or bot-

tom, inasmuch as provision is made for re-
moving the cover E and also the supporting
base- plate

Although the drawings and above descnp-
tion are dnected to a furnace chiefly de-
signed for casting eylindrical articles, it is
evident from the foregoing that furnaces em-
bodying my invention. may be of any form
dependent upon the shape of casting to be
produced.

I claim as my invention—

1. In a casting-furnace, the combination
with a easting-ehamber, of a plurality-of
burners around the wall of the chamber lo-
cated in a number of planes, a plurality of
burners above the casting-chamber and com-
municating therewith, and a separate valved
fluid - supply pipe for the burners in each
plane and those above the easting-chamber.

2. In a casting-furnace, the combmatlon
with a casting - chamber, of a plurality of
fluid- ehambels around the wall of the cast-
ing-chamber located in a number of planes

and provided with burner-openings, a plu-

rality of burners above the casting-chamber,
a plurality of burners below the casting-
chamber, and a separate valved flaid-sup-
ply pipe for each fluid-chamber and for the
upper and lower burners.

3. A casting-furnace having atitstop a re-
movable cover carrying burnels, a casting-
chamber in the wall of which are fluid-cham-
bers located in anumber of planes from which
lead burner-openings, and a separate valved
fluid-supply pipe for each fluid-chamberand
for the cover-burners.

4. A casting-furnace having at its top a re-
movable cover carrying burne1s, a base pro-
vided with a removable mold-supporting plate
and provided with burners below the plate
and a damper below the burners, a plurality
of burners located in a number of planes in
the wall of the casting-chamber, and a sepa-
rate valved fluid-supply pipe for the burners
in each planeand for the burnersin the cover
and base.

5. A casting-furnace having at its top a re-
movable cover carrying burners, aremovable
base provided with a removable mold-sup-
porting plate and provided with burners be-
low the plate and a damper below the burn-
ers, a plurality of burners located in a num-
ber of planes in the casting-chamber, a sepa-

rate valved fluid-supply pipe for the burners

in each plane and for the burnersin the cover
and base, a table to which thestems of all of
the valves and damper are carried; and de-

vices on the stems and table to indicate the

adjustment of the valves and damper.

6. A casting-furnace having around the
wall of its chamber a plurality of burnerslo-
cated in a number of planes, a separate fluid-
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supply pipe for the burners in each plane, a
removable cover at the top of the furnace
carrying burners, a base for the furnace hav-
ing a removable plate affording a support
for the casting vessel, and adjustable abut-
ments supporting and bracing the vessel lat-
erally. . .

In testimony whereof I affix my signature
in presence of two witnesses.

| WILLIAM D. ALLEN.
Witnesses:

C. A. WILLIAMS,
J. 8. KINGSBERY.




