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To all whom it may concern:

Be it known that I JoHN M. HARTMAN, of
Philadelphia, in the State of Pennsvlvama,
have invented certain new and useful Appa-
ratus for Casting Pig Metal, whereof the fol-
lowing is a spemﬁeatlon reference being had
to t.he accompanying drawings.

The object of my 1mp10vements is o pro-
vide a means for overcoming the well-known
disadvantages incident to the old method of
casting pig-iron. Amongthesedisadvantages
are the imperfection and irregularity of. the
pigs, the waste, the possibility of explosion,
and the amount of manual labor and time re-
quired. In place of this old method I sub-
stitute'a continuous and mechanically-even
wethod of casting by means of the regular

" traverse of a series of molds, into which the
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metal is successively poured, in which it is
systematically cooled, and from which the pig
is delivered to a suitable receptacle. Many
efforts have been made heretofore 1o devise
a continuous casting device of this general
character. My.invention differs from these
in many respeét-s, which will be hereinafter

pointed out, and is much more desirable, sim-

ple, and eeonomleal in its operation,

In the accompanvmﬂ drawings, Figure 1 is
a vertical cross-section through the levolvmd
table; around the periphery of which ‘che
molds are carried. . Fig. 2is a plan view of a
portion of the revolvmv table, together with
the gutter by which the molten meml is de-
]1vered to the molds, the furnace itself being
shown in eross- sectwn Fig. 3 is a plan view
of the annular trough thrmwh which the

‘molds around the perlphery of the revolving

table pass.  Certain other adjacent par ts-are
also indicated in this plan.  Figs. 4, 5,and 6
are details of certain’small palts appearing
in Fig. 3. Fig. 7 is a partial vertical section

and eIevatlon of the perlphery of the table, '
trough, and accompanying parts.

Fig. 8 is
a similar view of the corresponding parts in
a different circumferential position. Fig. 9
is a side elevation of a portion of the periph-
ery of the table with decompanym parts.
Fig. 10 is 4 longitudinal section in assumed
straight projection. through the center of a
portion . of the annular tionwn Fig. 11is a
vertical seetion of the peuun &ppmat’us,

showinza number of the molds insi mllar sec-

tion. Fig. 12 is a similar section of the fun-
nel shown in Fig. 11 at right angles thereto.
Fig. 13 is a.plan view of the discharge end of .
the gutter. Fig. 14 is A Cross- seetlon of the
same.

A, Fig. 1,is an uprwht tubular post with a

g step ‘bearmOr o at its top, upon which is piv-

oted a 1ev01vm0“ axle b, fitted to the upper
end of alarge dependmv sleeve B, which sur-
rounds cmd revolves upon the post A. The
lower edge of this sleeve has a second conieal
adj ustable bearing b’ near the bottom of the
post. SllI‘lOUDdH]O“ the sleeve, near its lower
end, is a disk C, to  which are secured the in-
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ner ends of a series of I-beams D, which ra- -

diate from it horizontally in all directions.
The outer extremity of each of these beams
is supported by a stay or tie rod d, yoked to
its outer end and passed up and fastened to
arim at the upper end of thesleeve B. Upon
the axled, at the top of the sleeve, isa sheave
e, t,hrouo'h which rotation is imparted to the
sleeve and its-surrounding radiating beams.
The outer ends of these beams are umbed by
means of a peripheral beam F. The entire
cireular structare thus forined by the disk C,
the radial beams D, and the peripheral beam
E, forming a large wheel will be heremafter
spoken of as. the “1ev01vm<r table.”

Between each of the 1ad141 beams and near
their outer extremities are mounted a pair of
depending bearings G G', Fig. 7, of which the

outermost, &, depends eent1 ally from the pe- -

ripheral beam F. Theinnermost,G',spansthe
space between the beams a little nearer the
center of ;the table and depends to.the same
level as the bearing G. = Within each pair of
bearings revolves the shaft g, wlueh carries
at its inner extremitya pinion ¢g'.” The outer
extremity of each of these shafts carries a
mold-frame H, the shape of which is best'seen
in Figs. 7, 8, and 9 of the drawings. This
‘mold-frame is, roughly speaking, an. open-
work ‘metal basket suspended at one side.
From the pomt of suspension two ribs & 7'
divide and passarourd underthe space which
the mold (which is somewhat ‘boat-shaped) is
to oecupy. <:At their centerand lower points
‘these ribs are connected by 4 longitudinal
beam /%, forming a sort of keel. In one-di-
rection this louwwudma.l Dbeam.does not pass

beyond the rlbs, which it connects.”
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other direction it passes backward and up-

ward a short distance. Within each of the
mold-frames thus formed there rests an iron
mold having the configuration of the ordinary
commercial pig. This configuration is well
known, and I have elsewhere referred to it

by using the term ‘‘boat-shaped,” which will-

serve sufficiently toidentify the shape meant.
Each of these molds is made of a single plate
of rolled wrought-iron or steel by being struck
up or die-forged therefrom. A mold con-
structed from rolled wrought-iron or steel
possesses a fibrous as distinguished from a
crystalline structure, which for the purposes
of my invention is important. Likewise for
the purposes of cooling, which T am about to
describe, it is necessary that the mold shall
be made of comparatively thin plates of
wrought-iron or steel. I have found that
three-eighths of an inch is a desirable thick-
ness for my purposes, and when I speak in
the claims of a ‘‘comparatively thin plate” I
refer to a plate which does not vary-gr eatly
from the thickness whichThavegiven. These
molds fit snugly within the mold-frames and
are detachably secured therein, by which 1
mean that they rest in their frames securely

- enough to be held in place under all the or-
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dmcu'y exigencies of operation and yet are
capable of bemcr detached and removed from
their frames w1bhout the aid of tools or other
special parts and without stopping the ma-
chine. AsT have shown the construction in
thedrawings, theremovable moldsareslipped
into the frame at the open end, being retained
in their place by small overhanging lugs 7 7,
Figs. 7 and 8, formed upon the inner edge of
the transverse ribs i 2'. In order to further
retain the molds in place even when the
mold-frame is revolving with the shaft from
which it depends, the longitudinal beam 72,
which has been likened to a keel, carries at
its extremity a boss, through which runs an
upright pin<’, which may be keyed in place at
its lowerend and which atits upperextremity
carriesa flanged bridge-piece j, formed with a
central ridge and with overhanging lips at

- one end of each flange, unider which the end
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‘'of the mold fits snugly.

The length of the
molds is such that they entirely fill the space
from frame to frame, so that the free end of
the mold (which from the direction of rota-
tion may be termed the ‘‘forward” end)
abuts against the transverse piece j of the
frame carrying the mold immediately in frout
of it. A depending stop K is fastened to the
peripheral beam I in such relation to the
mold-frame that the lower.edge prevents the
swing -of the mold upward in the forward
direction. At one point in the travel of the
mold- flame as the table swings around the
pinion ¢' comes in contact with a rack A
mounted on a fixed standard I, by means of

which the mold-frame is swung around rear,

end first to an inverted position, so as to dis-
charge its contents. Immedlately, however,

a second inverted rack !, mounted upon the

“mold-frames.

Cw

same standard L, eigages the opposite side
of the pinion ¢’ and returns the mold-frame
to its normal position.

Surrounding the edge of all but a compara-
tively small portion of the revolving table is
an annular water-trough M, Fig. 3, in such

position that the mold- frames travel within

it during that portion of their rotation which
is commdent with the trough. The water-
trough occupies the greater part but not all
of a circle. This construebion Ishall herein-
after refer to as a ‘‘partial annular water-
trough.”

It will be noticed that the ribs /» i’ of the
mold-framesare made with large flaring webs.
(Seen in Figs. 7 and 8. ) The short portions
of the trourrh M, Wthh in Fig. 8 are lettered,
respectlvely m, -, and m2, are somewhat
contracted and pi'esent in inner cross-section
a shape closely eorresponding to that of the
outer edges of the webs of the ribs of the
One of these contracted por-
tions occupies either end of the trough, its
shape being shown in section in Fig. 8. The
remaining portions m® m! of the annular
trough are of larger size, their cross-section
being shown in Fig. 7. Water may be sup-
plied to the trough at any convenient point
or points, such as n. Below either end of
the trough funnels 2’ n? carry off the escape,
while overflows n® n! are provided, respec-
tively, for the troughs m® m* These over-
flows are at different levels. n° is at the
lower level, whereby the level of the water
in the portion 8 of the trough is maintained
sufficiently low to reach only to the bottom
of the series of molds passing through if,
while the overflow n*is higher, maintaining

‘the water in the portion m! of the trough at

a level high enough to completely immerse
the molds. The travel of the webs of the

‘mold-frames in the direction of the arrow

Fig. 3 acts somewhat as a continnous pump,
particularly at the contracted portions m m/
m? where the webs fit the trough soméwhat
closely. The exact tightness of this fit must
be a matter of adjustment, depending upon
the extent and position of the water-supply.
At m, where the pumping effect is away.from
the open end, there is very little escape into
the funnel #'. Through ' there should be
sufficient escape to supply a liberal amount
of water to the trough-m?® without, however,
allowing it to rise much above the level of its
overflow. Fig. 10 shows in longitudinalsee-
tion the portion m’ with the adjacent portions
of m?® and m?, indiecating appraximately the
water-levels therein. At m? there will nee-
essarily be a large escape due to the pump-
ing effect, to offset which the supply of water
to the trough must be sufficiently-abundant.
In Fig. 2 is'shown in cross-section the base
of a furnace having twoiron notches 0. The
gutter O of the furnace bifurcates a short dis-
tance from the furnace, one'of the branches
o' o' leading to each of the iron notches. The
entue rrutter so formed is lined with sand.
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The discharge end of the trough is turned so
as to be tangent to the circle formed by the
series of molds carried by the revolving ta-

ble. To effectually control the flow of mol-
ten metal, the discharge end of the trough is

provided with a hinged spout P, as seen in
Fig. 11, the end of which may be raised or
lowered by a drum and chain with gearing,
regulating the flow of metal. The joint of
this hinged spout is protected by a shield p,
Figs. 13 and 14, which covers the gap occa-
sioned by the hinge. Thisshield retainsthe
sand in the trough and prevents leakage,
while not interfering with flexibility. The
lip of the spout is flanged, as seen at p’, in
order to prevent the overrunning of the sand
when the spout is lowered. Between the
spout and the molds a funnel Q directs the

fiow of the molten metal, delivering it in the |

center line of the molds, and also prevents
splattering.

The operation of theapparatus whichIThave
deseribed is as follows: The molten metal is
discharged through either one of the iron
notches into a branch of the gutter O. Itis
extremely desirable to have two points of pos-
sible discharge, as in case of unduly-rapid

flow from or the chilling up of the one which

is being used the other one may be opened, the
first being stopped without interfering with
The
rate of flow may be further accurately regu-
lated by the hinged discharge-spout of the
gutter. Hrom this the metaliscaused to flow

evenly through the funnel Q into the molds

which are passing successively beneath it by
reason of the constant revolution of the table
which carries them. By reason of the longi-

 tudinal succession of the molds with reference
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to the point of discharge the molten metal is
fed evenly into the molds along their longest
central line from end to end, so that the flow
of metal does not persist continuously at-any
one poinf, but is gradual along the entire
length of each mold.- The transverse pieces
g aet as barriers to prevent the slopping over
of the metal from one mold toanother as the
rotation proceeds, their central ridge accom-
plishing the even shedding of the metal into

one or the other of two ad;dcent ‘molds pass--

ing beneath the spout, and their flanged ex-
trewities preventing waste of the metal. -

Cast-metal molds which have heretofore’

been used in continuous processes forcasting
pigs are highly objectionable and, owing to
their erystalline structure, crack readily, es-

pecially if they are 1mmelhed in water when

they are hot.  The comparatively thin- molds
which I employ, of soft wrought-iron or low
carbon steel, being soft and duemle, are not
cracked even by such immersion;-butasthey
are comparatively thin any contintous. flow

of molten metalat one point maynielt through |
It is for this reason that the metal |

the wold.

is fed successively along the length of -the
mold, and for the same reason-the mold must
be cooled as quickly as possible:

Immedi-

ately, ther efoxe, after filling the rotation of

"thetable brings the mold beneath a fine spray

of water 7, chllllno the ingot on the top, and
at the same time-as the mold frame enters
the trough m the water therein begins to chill
the bottom of themold and of its mdot The

79

mold passes through the entire lenvth of the -

trough m?, where the water is m(untamed at
a umform level of about two inches above
the bottom of the ingot. After the bottom of
the ingot is chilled the mold enters the trough
ms, Whe1e the entire ingot is immersed in
water.  The gradual coohno" from the bottom
of the mold up thus effected is a point of
greatest importance.
ot a molten ingotinto water causes acecidents

and dauvelous explosions, as is well known. "

By my devme of a trough with wateratvarying
levels I am able to (rradually accomplish the
chilling quickly enough to carryon & continu-
ous operation, and yet net so quickly as to be
dangerous to the workmen employed. After
traversmo the entire length of the trough the
mold 1eaves the  water and is msmntly in-
verted by the rack-and-pinion mechanism,
which has been above described, discharging
the solid ingot into any convement reeeptaele
which may be there placed toreceive it. An
incline, the position of which is indicated by
the dotted lines, Fig. 7, may be used to direct
the fall of the ingot mto its receptacle. Im-
mediately the mold frame is again righted in
position by the pinion engaging the second
rack. The mold next passes undera boxs,
from the lower end of which proceeds a dis-
charge-trough s’. Thisbox is filled with plum-
bado or other suitable carbonaceous material

'whlch is dusted into the mold in order to pre-

vent the ingot from sticking. The plumb(wo-

spout s "has a curved lower section, asseen in

Fig. 5, directing the thlcker coat of dust info
the center of the mold. Therelation of these
parts is further shown in Fig. 6. ‘A proper
device may be provided for regulating the

- flow.of the'plumbago so as tomeasure oﬁ the
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requisite quantity, ‘After dasting the frame -

holding the mold passes forward beneath the
iron qpout and is again filled with the molten

metal, from which pmnt the operation repeats .

itself.: During all its course the molds are

firmly held in position by the lugs and lip,
-which havebeen described. Should however,
‘nndue heat melt or destroy one “of the molds

it isa shortand easy operatmn toslip ano’chex
one into the mold-frame in place of the one
destroyed.
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It will be observed that the mold-frames by

reason of their ribbed construction are suffi-

ciently stiff and stable to prevent the mold

which they contain from warping under the

influence of the heat, so that the mold will

always cool back into its proper shape.
The molds being comparatively light-are

placed, the debbl action of thé .mold having
no-effect upon the miold-frame.
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inexpensive and, if destroyed, are readlly Té: ’

The point -

of dlsnhame of. the molten metal from the -~



spout is so arranged with reference to the
rest of the device that even if overflow does
occur or breaking of the mold into which
pouring is going on the metal merely runs off
on the ground without interfering with any
of the machinery and also without possibility

- of falling into water, which is much worse.
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This advantade is obtamed by making the
water-trough in the shape of a partial annu-
lus and conducting the pouring of the metal
over that portion of the annulus where the
trough is lackicg. I have spoken of the ad-
vantage of delivering the metal longitudi-
nally along the center of the mold as the lat-
teradvances. Coincident with thisisthefact
that the advance of the mold is in the same
direction as the flowof metal from the spout,
from which it results that the flow instead of
plowing up the plambago or other dust which

has been sprinkled into the bottom of the
mold tends to hold it down, thus saving the
bottom.

The gradual immersion in the water, cool-
ingﬁrst the bottom of the mold and ingotand
afterward advancing so as to cover it, is of
the highest importance. The central sup-
port of the table frees the entire periphery
of the wheel from encumbrance with rollers
or other machinery. This not only affords
plenty of room for the water-trough, but is
important for the reason that if any accident
occurs at any part of the rotating system the
hot metal does not injure anything except
possibly the trough,and then merely fallsupon
the ground.

Havmw thus deseribed my invention, I
claim—

1. In anapparatus for casting pig metal, a
series of molds made of a single plate of com-
paratively thin wrought-iron orsteel; ‘a series
of mold-frames, consisting of metallic strips,
conforming internally substantially to the
shape of the mold, each of which contains
one of said molds detachably secured therein;
a gpout from which molten metal may be fed;
and a traversing device by which said mold-
frames with the molds which they contain
are carried in continuous series beneath said
spout, substantially as described.

2. In an apparatus for casting pig metal, a
series of molds each made of a single plate of
comparatively thin rolled wrought-iron or
steel; aspoutfrom which molten metalisfed;
a horizontal traversing device by which said
molds are carried in continuous series be-
neath said spout; a trough of water or other
cooling liquid in the path of said molds, and
thIOU"‘h which their further traverse carries
them without variation of horizontal posi-
tion; means for maintaining the water in
that portion of the trough which the molds
first enter at a lowerlevelthan that at which
it is maintained in the rest of the trough,
whereby during that portion of the traverse
of the molds through the- trough which first
succeeds their reception of metal the bottoms
of the molds only are immersed, while sub-

4 629,908

sequently the entire molds.with their contents
are immersed, substantially as deseribed.

3. Inanapparatusforcasting pig metal, the
combination of a horizontal revolving table;
a series of molds carried by the periphery of
said table, and depending therefrom; a par-

70

tial annular water-trough coe‘ztenswe with .

all but a part of said revolvmo' table; means
for maintaining water in sa,ld trough at a
level above the bottom of the rn‘olds'; means
for permitting free entry of the molds into
the trough in a horizontal plane; and a spott
from which molten metalisfed into said molds
situated over that portion of the table where
the trough is lacking, substantially as de-
secribed.

4. In an apparatus for casting pig metal, a
series of molds made of a single plate of com-

-paratively thin wrought-iron or steel; a se-

ries. of mold-frames, consisting of metallic
strips, conforming internally substantially to
the shape of the mold, each of which con-
tains one of said molds detachably secured
therein; a spout from which molten metal
may be fed; a traversing device by which
said mold-frames with the molds which they
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contain are carried in continuous series be- .

neath said spout; and a trough of water or
other cooling liquid in the path of said molds
into which they pass after receiving metal
from the spout, substantially as described.

5. Inan apparatus for casting pig metal,the
combination of a horizontal revolving table;
a partial annular water-trough coincident
with all buat a part of the periphery of the re-

95
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volving table; a series of mold-frames ear- -

ried by the periphery of the revolving table
and depending therefrom to a point below

105

the level of the water in the trough; a series -

of molds each made of a single plate of com-
paratively thin rolled wrought-iron or steel,
one of which fits within and is detachably se-

cured to each of said mold-frames; a spout

from which molten metal is fed into said
molds situated over that portion of the pe-
riphery of the table where-the trough is lack-
ing; and means for maintaining the water in
that portion of the trough which the molds
first enter at a lower ]evel than that at which
it is maintained in the rest of the trough,
whereby during that portion of the trav.
erse of the molds through the trough which
first succeeds their reception of the mefal
the bottoms of the molds only are immersed,
while subsequent.ly the mold and its entire
contents are immersed, substantlally as de-
seribed.

6. In'an apparatus for casting pig metal,the
combination of a revolving table; a series of
short shafts mounted radially thereto around
the periphery of the table; pinions upon the
inner ends of said shafts; a series of mold-
frames with .overhanging lugs upon their in-
ner edges and carried upon the outer end of
each of -said shafts; a series of molds one of
which is carried in and detachably secured
to each mold-frame by the overhanging lug,
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said overhanging lug being absent ab one end
of each mold-frame whereby the mold may
be slipped in and out from that end; a spout
for molten metal under which said molds
pass in continuous sucecession; and two fixed
racks which in the course of the rotation of
the table successively engage each pinion,
one above and the other below the pinion, the
first inverting the mold and the second right-
ing it by a reverse motlon substantlally as
descrlbed

7. Inanapparatusforcasting pig metal, the
combination of a revolving table; aseries of
short shafts moanted radially thereto around
the periphery of the table; pinionsupon.the
inner ends of said shafts; a series of mold-
frames carried one upon the outerend of each
of the shafts; overhanging lugs upon the
inner edges of the mold fxames, a series of
mold- frames one of which may be slipped in

-beneath the lugs of each mold-frame; a spout |

- for molten metal under which the revolation
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of the table earries the mold-frames with
their molds in continuous succession; and
two fixed racks which successively engage
each of the pinions, the first inverting and
the second righting each mold in re@ular sue-
cession, substantlally as described.

S. In anapparatusforcasting pigmetal, the
combmation of ahorizontal traversing device;
a series of depending molds earried therebv,
a water-trough with open extremities within
the path of smd mold, through which the
molds are successively earried'by the travers-
ing device,the open extremities of said trough
having a conformation corresponding ap-
proximately to thatof the molds; and means
for continuously supplying water to said
trough, substantially as described.

- 9. Inanappar atus for casting pig metal, the

combination of ahorizontal traversing devme 5

“a series of depending mold- fxmnes carried

45

thereby and provided with projecting webs;
molds carried by said mold-frames; a water- |
trough with open extremities within the path-|
of said mold-frames, through which the mold- |-

frames are successively carr ried by the trav-
ersing device, the open extremities of said
5y ourrh having a conformation corresponding

: app10x1matel yto that of the webs of the mold-

frames; and means for continuously supply-
ing water to said tl‘ough substantially as de-
serlbed
10. In an apparatus for casting pig metal,

the combination of a h0r17ontal traversing
device; a series of depending molds carried
thereby awater-trough divided into two parts
within the path of said molds, and through
which the molds are successively earried by
the traversing device, the two portions of said

trough being “divided by a partial partition
having a "conformation corresponding ap-.

pro*ﬂmately to that of the molds; and means
for contmuous]y maintaining a supplv of wa-
ter in both portions of said trouwh and at dif-
ferent levels, substantially as described.

11. In an apparatus for casting pig metal,
the combination of a series of molds; a gutter
for the delivery of molten metal; a hinged
spout forming the discharge end of said Gut-
ter; a shield pxoteemno’ the hinged. joint be-
tween the gutter and the spout forbxddmg the
passage of the molten metaltherethrough,said
shield and also the gutter and spout being
covered with a sand lining; and a traversmg
device Whereby the molds are carried in con-
tinuous succession beneath the delivery end
of said spout, substantially as described.

12. In an apparatus for casting pig metal,
the combination of a blast-furnace having two
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iron notches; a bifurcated gutter, one pranch :

of which e‘itends to each of the iron notches
so that the delivery from each of the notches

'occurs from the same spout; a series of metal

molds; and a traversing device whereby the
said molds are carried beneath said spout in
regularly-timed succession, substantlally as
described.

JOHN M. HARTMAN.

Witneésses:
JAMES H. BELL
IIERPERT J FNKINS
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