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UNTTED STATES

—

PATEN T OF FICE.

FDIVARD A. UEIILING OF \TEVVARK NEW JERSEY AND IA\JLb VV MILLER
OI‘ CHI(/AGO ILLINOIS |

CASTING ;ANDCONVEYI_NG APPARATUS.

SPECIFICATION *F'ormmg pa.rt of Letters Pa,tent No. 629 480 da,ted. J uly 25 1899
Aﬁpllcatiﬁn filled J 11he 30 1897 Serial No, 642 924:. (No mﬁdal ) | |

'Zo wll wivony it may conecern:
- Beitknown that we, EDWARD A. UEHLING,

1631(1111{1' in Newark, in the county of Esget_
and State of New J ersey, and JAMES W. MIL-
5 LER,residingin Chlmﬂo,m the county of Cook
and State of Illinois, citizens of the United
States, have mvented certain new and nseful

Improvements in Casting and Conveying Ap-

- paratus, {for which we ha,ve applied for Let-
10 ters Patent of foreign countries as follows,
to wit: in Germany, 2 Vo 2,586, filed April 23, |

- 1897; in France, No. 283,872, filed April 23

- 1897; in Belgium, No: 99, 010 filed April "3
B 189/, in - Austﬂa |
15 Sweden, No. 576, filed April 23, 189/ a,nd in

- Russia, ITO 1 ffJa, filed April 30 1897,) and
we heleby declare the following to be a full ,
- | utmost importance that the percentage of

silicon contained therein be the loiest possi- .
ble and that Lhe utmost care is pr acticed in

filed Apul 23, 1897

~ clear, and exact debulpmon thereof.

| Om" invention is in the nature of an im-
20 provement upon the apparatus described and |
‘smelting the ore to produce a pig thus low in.
:sﬂmon 1t becomes manifest that the silica ad- =

c¢laimed in Letters Patentof the United States

No. 548,146, t,mnted October 15, 1895, to Ed-
- ward A. Uehling, and has relatlon to the |
- treatment of metal in a molten condition
'-_25 with pd,rtlcular 1efelence ﬁlst,, to ehanﬂ'mﬂ“
“or altering the metal aftm it comes fwm the |
furnace in which it is melted or produced
and, second, to handling it and conveymw it
Theinvention isap-
phcable tothe treatmentof all kindsof metal
“while in a molten state and can be used with

awayfrom the furnace.

‘success in casting copper, in casting basic

pig, or-1n casting other meta,ls but is 1n.its-
completest form paltlcu]arlv and especially
2 useful-in.the casting of pig-iron which is to-
be adapted for' use m :makmn' toundw (,ast-__

ings. - |
The greatestev 11 in eastmﬂ* pws of (my metal
~1n s.:md molds.is dueto the tact that when the

40 metalcongealsittakesupsilicafrom thesand,

whereby the quality of the pig becomes de-
teriorated from its desired condition. The
‘making of these sand molds or pig-beds is
uoublesome and expensive, and the pigs are

45 irregularinshapeandinconvenienttohandle.

_ \Iorem er,under previous methods of casting,

~where it has been the practice to convey the
‘metals through runways tosows and pig-beds,
15 1s well knov&n that 1he plﬂ's farthest fmm

1 shall be that best suited for castings.

ferior.in quahty to those nearer to the fur-

nace, the variation in quality being much

greater than should be expected flO]Il any
variation in the action of the furnace itself.

This is genelall;; known to be due tothe fact

that the molten.iron in the courseof itg tr avel

takes up impurities and changes in its char--

acter to a lower gr ade of metal and the far-

ther it travels net,essarlly the more marked
becomes its ‘deterioration..

After the. pigs
have been made and after thev have cooled
they must be deported from the pig-bed,

castmg new pig-beds must be.made. “When

it is remembered that in basic pig it is of the

hering to the outside of the' pig because of the :

This contamination by sand is avoided

of the highest importance

With
Lthis object in view and to the end that this
carbon .content may be either increased or

-castings shall be im-

| the tdpplnﬂ hole of the fmnaee ate much in= 30

.‘)5

6_0

n | which is destroyed in the operation, ‘and

loaded upon cars for shipment, and fora new -
65

70

| use of sand in the pw-bed is most ob,]ectmn-- - .' s

‘| able. y
by the use of our apparatus and method of
casting and the pws are umfm m smoath, ::'L]'.ld [
.Shdpe]y - | |
In makm plu metal for foundry purposes
it is mamfestly
that the carbon content of the iron shall, if
possible, exceed the carbon content obtaln-
able in the blast-furnace and ‘that its form

75
35' O

changed to a form where its value in the pro- .
| duetlon of foundry

proved it has been suggested that the iron

should be introduced into a vessel previously
‘charged with pulvenzed carbonaceous mafe-

riai, sueh as ground coke or graphite, and

castinto iron molds previously coated heavily

with powdered carbonaceous material. The
opemtwn has been entirely suceessful, and -
the iron thus treated is found in many in-
stances to contain an increase of carbon and
inallinstances tocontain the carbon, whether

| mereased or not m such a fmm 01 combma- |

) ...-*

Qo .
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. 40
7., transverse conveyer;:
. sectional view on the llne x x, Fl“‘ 6, of the.
. preferred means of - supporting’ t.he molds*-
~ Fig. 6° a pld,n view of one of the links.
7 is a plan view of the box which contams the_
" refractory or carbouaceous pulverulent ma-
~terial which is to be sprayed. dgdlnbt the
“molds; Fig. 8, a front: elevation, partly in sec-
~ tion, of the same; Fig. 9, an eud HEC'[IOI]ELI_
) 'elev’d’rmn of the. same.
~ side elevation of our device for cooling the

center of the pw' without cooling- the mnlda ,

1;1011 that the metal 18 va,stly superior for | so th}a,t’_itjina}' 'I'eceiife'mthe iron from the blast-
foundry uses, pmducm{r castings of ﬂ'rea,tly-

“increased strength and softness.
lieved that this process of treating the metal
with carbonaceous material while molten pro-
~ duces its beneficial effect by changing the
~carbon or carbids that form the matrix or
- cement between the crystals of iron.
- changed condition the carbon materially con-
10

It is Dbe-

In this

tributes to the strengthening of the meba,l a,t

- the same time increasing its softnebs to

- marked degree and also improving its ela.s-
- ticityandresilience. Mu(,hdlﬁleulty has been
found, however, in producing iron in large
qlmntmes by the process just dGHCI‘lbed and
~ourinvention has been successfully employed
~ and is directed more pdl‘LlLlﬂdl‘ly to an appa-
| is to take place to be completed When the

~ ratus by which the entire output of a furnace

- or any number of furnaces can be success-
- 20 .fully converted into the lllﬂ"h CldbS foundry-f-
~ 1iron here described. - o
~ Inthedrawings, qurellsavlew dlaﬂram—'
L :.md.tl(?, in its udt.ure, bhowmtr ina weneml way
- . the entire apparatus and the operation of it,
25
o fcmd endmg with the loading of the pigs on
- Fig. 2is a side elevatlon showing
- the a,ppdmtm for casting and conveying the
| metal from the furnace tD the carrier whloh_'

leads to the ear and also showm g the method:

the cars. -

G .'the ﬂppd,mtus is used for that purpose.
- 31is a view.of the conveyer which trmj afers |

- the pigs from the molds to the cars.
is a cross-section throuuhthe carrier, shcm ing:
-~ the frame and the supports for the molds.
. Fig.bisa side elevation of the carrier, show-
. ing the ‘way of supporting the HlOldh.._
. 61is a'view at the end of the carrier at the
‘point where the metal is dropped into the
& tmnwerheﬁ

beginning with the tapping of the fuma(,e

of treating the metal for j 1mpruvuw it when

}Hg

Fig. 62,

Flﬂ'

" which might easily be f:cl,cl:ured it they were
cooled before the. md,bs of iron which they

55
~ wvation,
6o
. carbonaceous mdtemdl or retmctory mater lal,:

fdependmw upon whether the conveyer 1s. 130
be used in making a pw' for- found:y pulposes

65

the same dpp.rr,mt,us.

contain is cooled. Fig. 11 is a front view of-
‘Fig. 12 is a view in ele=
‘Fig. 13 a view in vertical section,
-and Flg, 14 a view in horizontal section, of d:

pneumatic spraying device the functmn of
which 1s to spray against the molds either

01 a basie pig. - .
A indicates a blast- f urnace.

Fig.

Fl:e-*:- 4

tl]l'e

| 5_:,0p91 ated.

I* ig.. 10 is. a view in
‘where the open

| 'contamed

| made.
“tion, being made of cast-iron and formed so
as 1;0 present at one sidean upwaxdly-—cuwed .

furnace and ca,rry it to the casting apparatus.
Where the iron is to be treated for' the pur-
pose of changing or increasing its carbon, we

place -ground carbonaceous materlal in the'-

ladle before introducing the bulk of the mol-

ten iron, and as, for many reasons, the. pre-
ferred. metlmd of doing this we coat its sides-
“and bottom w1th pulvel ized ¢
terial—such as graphite, coke, or the like—
in such quantity as may be necessary to brmg -
The

carbonaceous material need not be an impal-.
pable powder- but mwhl: not to be too coarse.
‘The time taken to carry the ladle from the
| blast-furnace to the casting a,ppd,rat,us is en-

about the desired change in the iron.

tlrely sufficient Lo enable dll the action that

iron is already high in carbon or is suﬂiuenbly
| treated without requiring further treatment
| with carbon in the ladle, this treatment may
‘be dispensed with and Lhe treatment - in the
“molds, presently descmbed nmy be found en-! |
tirely sufficient.
O represents ) tron crh Iocated batween two .
“carriers D and serving to deflect the metal
poured into the t,rmwh from the tipped ladle

B, so that the. metal passes to the molds in
the carriers D.. Each earrier D is constructed
“of links %, the ends of which are connected in
endless PletlUH by axles the ends of which
| hzwe Toose flanged wheels s, running on rails’
§" outside of the links.
'in a supporting structureso that the flanged
‘wheels will be supported alike on the under
“and traveling sides of the endlesa:. mold -car-
rier, whlle Bhe carrier. is ma,mtamed in. pom-;{“ |
_tion upon the bllp[)()l‘tl[]ﬁ' structure by asuit- -
~able drum mounted in each end of the struc-
‘The: respective drum- ShdeS at the de-

Lrbond.ceous ma-

70

15

8o

95

The rails are secured
TQG L

105 . L

livery endsof the mold-carriers are connected

by suitable mechanism with an engine, by
-_’Whlch ewhel‘ or both of the carriers Gdn ‘be
‘The molds or buckets E are of a
size and bh&pe suitable for forming the pigs,
|rand t,hey are fixed by means of ll1”'b on theu-__--.. a
| ends to the links, so thateach 1n01d is caused
‘toturnoverat the end of the earrier to deliver
‘the pig and to bring the upper. side of the
‘mold down in- lts tla,vel back to the spout,
‘gide of the mold is ag ain
“turned uppermosl tobeagain filled with meta,] .
It will thus be IlIldE‘I’blOOd that when the (}pen” R
side of the mold is up it'travels forward, ¢on--
veying the molten metal to the point of de-
livery, and as the mold travels back in the.
endless movement of the carrier, having been

110

I1h

120

heated by the hot iron which it ptevmusly,:

B represents a ladle mounted 011 a truck, . llp 7, adapted tc: overha,nfr the sule 7 of the

it is- at the proper point in its
-_tmvelapmyed with earbonaceous material, if
a foundry pig is to be made; or wmh a basic
refractory. material, if a basic pigz-is to he
The molds are of peculiar construc-

125

13C




620,480 - ' 3,

contiguous mold, and in this manner the rear

side of one mold forms a lapping guard or |

shield over the space between the molds, and
thereby prevents the metal as it is poured
from the spout from falling between the
molds. Inorderthat the pig may easily drop
out of the mold at the end of the conveyer

~ and also to afford as large a surface as possi-

10

20

30

ble for treating the pig with carbonaceous

material, the bottom of the mold or bucket

has the central upward projection p.

It should be stated that it is desirable that

the molds or buckets E shall be secured to
the carrier in such a manner that 1n case one
shounld erack or break.it can be readily with-
drawn and. a new one put in its place. Such
a.bme__ans isillustrated in detail in Figs. 6* and
GP.
the wheel rotates. Around the bolt a 18 a
bushing b, having its eentral portion 0’ some-
what thicker than the end portions b* to af-
ford shoulders b%. The links ¢ extend from
wheel to wheel on each side, being received
at their ends on the bolt 6. The links are

held firmly in place by the lock-nut ¢. - The.

shoulders b% prevent the inner links from
pressing against the wheel s, and the ends of
the bushing b serve similarly to prevent too
close contact between the links. Each link?
on the inner side of the carrier is provided
with the integral laterally-extending perfo-
rated ear d, through the hole in which ex-

 tends the bolt e, which also passes through the
~ lug f on the end of the mold E. By this ar-

35

“chall be cooled in such a manner that the

40

45

_,50

95

60

rangement any broken part may be readily

removed and replaced. - _
It is of the utmost importance that the pig

mold shall not break, and it is also important

that the pig shall be permitted to solidify, so

that when deposited upon the conveyer or
platform which leads to the car it will be
sufficiently cooled to be carried on this plat-
form. In order to cool the pig without cool-
ing the mold,we have contrived the ap paratus
shown in Figs. 10 and 11. It consists of &
wheel H, having large spurs H', which fit in
the links ¢, so that as the carrier moves for-
ward the links engaging the spurs H' serve to
rotate the wheel II. On this wheel H and

extending transversely from its side across

the line of the molds are inverted-V-shaped
deflector-plates I, these plates being in such

relation to each other and to the-molds car-

ried by the carrier that as the molds advance
and the wheel H rotates the deflecting-plates
I will cover the meeting edges of the molds

and the open space between the deflecting-

plates will be centrally over the center of the
pig. Projecting into the space within the
series of deflector-plates I is a water-pipe K,
having perforations, so that the water can
come out of the pipe. It will thus be seen
that while there is a constant stream of water

coming out of the pipe K and falling down
toward the carrier the water is deflected so.

Within the wheel s is a bolt ¢, on: which

“which is to receive the iron.
the water-trough M’ is to complete the neces-

I that it strikes the center of the pig-and does

not strike the mold itself. In this manner
the pig is caused to be partly cooled first at
the center, so that it contracts and solidifies
without danger of breaking the mold. To

complete the cooling and solidifying, we pro-
vide means for spraying with water the pig-
molds and the pigs, which means may consist
‘of a water-pipe L, extending longitudinally
of the carrier and having spraying-nozzles L.".
In this way the surface of the pig-molds and

70

5

the pigs therein are sprayed with water, which

cools them without danger of breaking the ..
~mold. .

~ When the pig is"convéyed to the end of the

30

carrier and the molds pass around the drum

at this end, the pigs fall out of the molds upon
the traveling platform M. The platform M

‘travels past the end of the carriers and down

through a water-trough M’ and thence up to a
chute M?, at which point the conveyer drops
suddenly down. The pigis thus transferred
to the chute and from the chute to the car
The object of

sary cooling of the pig before it is delivered
to the car. The car may be placed upon a
weighing-scale, so that when the necessary
weight of pig metal has been deposited there-
on it can be moved away and another car take
its place. It may be stated that while it is
asual to use ladles B, having a capacity. of,
say, fifteen tons, the capacity of the carrier 18

only limited by the demand upon it, and the

entire outputof afurnacecontained in several
1adles can be cast in a continuous operation.
When the molds have been heated and be-

fore they take a second pig in their endless

movement forward, it is necessary that they

go

95

100

1035 '

shall be recoated either with a refractory ma- -

terial or with carbonaceous material. It 1s
found that it is impracticable to effect this
recoating by hand or by mechanical brushing
devices; but we accom plish the operation with
unqualified success by the use of the appa-

| ratus shown in Figs. 7, 8, 9, 12, 13, and 14.

It comprises a tank N, in the bottom of which
are stirring-arms N, rotated by a shaft N>,
connected with the driving power preferably
by meansof aclutch. (Shownin Fig. 1.) The
upper end of the tank 1s open. This tank

contains either lime and water or other re-
fractory material and water or finely-divided.

carbonaceous maferial and water, and the
stirring-arms keep the mass thorou ghly mixed.

Leading down into the tank N, which Is lo-
cated immediately beneath the carrier, are .

branches of an air-pipe O, these branches
terminating in the crook O/, and the ends
enter the under side of the bell-shaped mouth

P of the spraying-pipes p’. The ends of the.

pipe O’ constitute an ejector. The bell-m outh
P is located below the level of the mixture ot

refractory material and water in the tank N
just above the stirring-arins N’, and the other

| end of the sprayin g-—pipe_,P"extends above the

I10

115 .

120

12§
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tank just below the line of the carrier being | itself need not be expensive or complicated

conveyed back to the ladle. The air-pipe O
has a cock which can be operated by hand at
the time the stirring-armsare started torotate.

The effect of the operation is to coat the molds

uniformly throughout their interior with suf-
ficient refractory or carbonaceous material for
all purposes desired. The fact that the tank
is considerably wider at its upper end than
the mold which is being coated prevents the

loss of refractory or carbonaceous material by
waste, as all that is not deposited upon the hot

surface of the mold falls back into the tank.
~ The mold-carrier may move in a perfectly
horizontal line or it may be on a higher level
where it receéives the iron than it is at the
point where it transfers the pig to the con-
veyer; but we prefer to have it move in an
upward-inclined direction, so that the usnal
conditions of the formation of the ground at
farnaces will enable the apparatus to be put
into place without any special topographical
engineering. This is a matter, however, of
slight importance when the vast economy ef-
fected by the apparatus istakeninto consider-
ation.- We have not gone into detailasto the
kind of engine to be used, nor as to the con-
nection between the engine and the driving-
drums, which should drive the links,and thus
drive the molds, all these being matters as to
which any skilled engineer has already full
information. Neither have we deemed it
necessary to show the connections for obtain-
ing the necessary pneumatic pressure or the
water-supply, as it is to be understood that
any suitable source for air-pressure and for

- water-supply which the furnacesurroundings

40

45

50
55

6o

present can be availed of in this connection.

T'he conveyer which carries the pig from the
carrier to the car may be dispensed with and
the pig deposited directly upon the car or
filed and then conveyed to the car; but in

all respécts we consider the arrangement

shown-as the best, as it enables us to transfer
the pig metal to the point of transportation
in a period not to exceed eleven minutes from

the moment that the ladle is poured, and as

this is accomplished without any manual la-

bor whatsoever and presents, moreover, a pig

free from sand and scruff and, if desired, ma-
terially improved in its quality in the matter

of its carbon content the greatimportance of |
‘the invention to foundrymen and to manua-

facturers of
apparent. - _

Although we have made special reference o
basic pig, on the one hand, and to high-carbon
pig, on the other, these are merely referred to
as examples. Pigs of any metal, as well as

pig metal will be immediately

any kind of iron pigs, can be cast and con-
veyed by this method and apparatus with
great advantage, both in the matter of econ-
omy of handling and in the quality of prod-
uct. In the mere matter of handling basic
pig an approximate saving of two-thirds of
the labor cost is effected, while the machinery |

in any sense.

The conveyer illustrated in Fig. 3 is much

to be preferred under all conditions where the
ground-space at the plant and the quantity
of iron produced in the furnace justifies its
use; but it is not an indispensable feature of
the apparatus.
cess omitted the conveyer M and water-trough

M’ and in place thereof have caused the pigs
to be deposited from the carrier directly upon

a recelving-car of metal, the pigs having been

sufficiently solidified in the travel from the

ladle to the dumping end to permit them to
be received in this car. Itis sometimes de-
sirable to permit the subsequent cooling of
the pig to take place naturally; but we have
sometimes alded the cooling with artificial
means, such as the injection of water into
the receiving-ear. - From the receiving-car
the metal may be quickly conveyed to any

point—as, for instance, to a car for shipment

or to the metal pile for storage. _
W hat we claim as new, and desire to secure

by Letters Patent, is—

1. Theapparatus herein described for treat-
ing and casting metal comprising, in combi-
nation, an endless conveyer, molds supported
on sald conveyer to move therewith in one
direction with the open side up and in the re-
verse direction in an inverted position, means
for cooling the contained metal in the move-
ment from the receiving to the discharge end
of the carrier, and.a spray device located be-
low the line of movement of the molds on
their return to the receiving end and means

for automatically operating it coincidently

with the movement of the molds to spray
against said molds while in a heated eondi-
tion, a coating of pulverulent material, sub-
stantially as described. -

2. In an apparatus for treating and casting

metal, the combination with an endless car-

rierand molds supported thereon and adapted
to receive the cast metal as it is discharged

from the furnace, mixer or ladle, of a water-

pipe having a fixed relation to the upper line
of movement of the carrier, and a rotating
wheel carrying spray-deflecting plates, said
wheel arranged to rotate with the movement
of the carrier, and said spray-deflecting plates
arranged to cover and protect the meeting
edges of the molds, whereby the water for
cooling the pig is deflected to the center of
the casting, substantially as described.

3. In an apparatus for casting metal, the
combination with an endless carrier and with
the molds carried therebyin a manner to pre-
sent their open face upward on the outward
movementand downward on the return move-
ment, of means for cooling the center of the

pig without cooling the mold, comprising a

We have with entire suc-

75
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rotating wheel carrying deflecting-plates, said

wheel having means for moving it in unison

with the carrier, and said deflecting-plates

operating to cover the meeting edges of the
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molds, a water-pipe for conveying water to a
point above the molds to cause it to fall upon

the deflecting-plates and be deflected to the

center of the casting, and means for cooling |

the molds and contained pig immediately be-
fore the removal of the pig from the molds,

comprising a longitudinally-extending rotary

spray-pipe located above the line of move-
ment of the molds and toward the discharg-
ing end thereof, whereby the metal received
on the carrier is first centrally cooled and

) vtd ’

| then cooled throughout before its dischar ge -

f1 om the carrier, all as set forth.
EDWARD A. UEHLING.

| JAMES W. MILLER.

Witnesses to signature of Edward A. Ueh-
ling: - |
orro E. TRAUDT,
JOHEN KISCHER.
~Witnesses to signature of J ames W. MllleI

M. J. FROST

R. T. SPENOER.
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