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IMPROVED PRochsor' COMBINING WROUGHT- _AHD CAST METAL

" ﬂﬁz Sthele ,r_efei:’rplr ta_ in fhese Fetters %&imf 10 _ma&org , part of ’tuz' SmNe, |

Beit known thot I, EDWA‘RD L. BRDWR of the oity of Phllodo]phza, Stato of Ponnaylvama, Umtod Stotoo 3
of Amonoa, have dlsoovorod a new and useful Metallurgical Process for use in the mechanic arts. "
- . 1In order to enable the public to:undorstond tho nature of my invention, and those skilled in tno arts to -

use the same; I describe it as follows: B | o IR
| Wrought metal is valnable in cosbmgs on aooount of 1to tonsﬂo strength, the tensile strength of wrought |
metal being nearly double that of cast metal. = In efforts that have hitherto been made to introduce wrought .
metal into castings, for the purpose of imparting to them additional strength to resist various strains or con-
cussions, the wrought metal has been first coated with tin, or some other metal easily fusible, to act, first, &S o
solder or means of union between the wrought and cast metal, and, second, to absorb & ‘part of tho. heo.t of tho
cast metal, and thus prevent the crystallization or granulation of the wrought metal. o

The use, in this connaction, of a metal, or alloys of metal easily fusible, 1 13, I bohove, vo.luol 833 indood :
worse than that, positively injurious, and for the following reasons : - . |

It is unnecessary 85 a solder, for by my process the cast metal shrinks closoly around the wrought metol |
~ and forms a perfectly tight joint; and the compact combination of the metals is also further sccured, as herein-
after mont:onod In order to have the fusible metal act a8 a s,o"ldor, 2 considerable thickness of it muqt be used.
and thus a layer of comparatively weaker metal, either the solder alone or the solder olloyed with the oast_

metal, must necessarily intervene between the wrought metal and the body of the cast metal. :

~ The fysible metal or alloy, acting as a solder, does absorb some of the heat of the molten oo.st metal, but
in s¢ doing it melts, and allows the cast metal at o heat only ohghtly diminished to come in contact mth the
“wrought metal. This melting of the fusible metal produces various 1n;ur1ous results. | |

The mought metal, undér the influence of the heat of ‘the cast metal in contact with 1{; s or}rstalhzed |
either entirely or partia lly, and its fibre oommonsumtoly dostroyed and to dogroo suﬁolont to mator:ai]y
~ reduce its tensile strength.. | : | |
" The tin or other fusible metal or o,lloy in melting is ohom:oal]y decomposed ond a gas or g&ses generated,

which, being very. volatile and elastic, must oxpond and force their way into or through the molten metal.

~ These gases general]y showing their effects on the cope or upward side of the costmg, force their Way ¢ either ';

ontlroly through the casting, thus fo1m1ng blow-holes, visible from the outside, or par tlo.lly through the casting,
not d:soormblo till the castmo be broken. When broken, these castings present ‘a honoy—oombod or spongy
appearance, fult of cells and ho]oo of irregular shape, caused by the gases generated as above mentioned, and
for this reason it is utterly 1mposs:blo, as I believe, to ‘make a-solid compound oastmg mth tho uge of o.ny
fusible metal, or. alloys of metal, as a co'mng for the wrought metal. | |
- If ‘wrought metal be used without any coating; olthor hoated or oold, pohshed or unpohahod thno molten
metal, by its hoat docomposes the oxide of iren, ﬁ'hloh it is well known, is always present on all iren in o
greater or. less-degree, and releases thé oxygen gas. This gas forces itself into or through the casting in a
similar manner as the gas gencrated from the fusible metal or olloy, as obowo mentioned, Jld causes the casumg. |
to pr esent o similar appearance of honey- combing or sponge. SRR | - .
Al these gases, whether evolved from the ox1do of the wrought motol or from the docomposmon of the
fuslblo metal, oot as an olootlo oush:on, ond provont the close shrmkono of the cast motal oround tho wrouwhﬁ'
Tho true solution of tho problom, ohloh I claim to. have d:soovorod from my oxtonolve rosoorohoo o.nd.
ex periments, is this: | | | | |
To prosont to tho molten mot'ﬂ mstoo.d of an eo.sﬂy fusible motolho sur fo.oo, and one thuo reodlly resolved

of tho heat of tho molten motol pou1 ed about 1t I thus soouro 1mportant ond oosentml rosults, and tho follow- |
ing is » description of my process: T : ' - | - |
That all iron, though perfectly oloonsod is very easily, mdood almost instantancously OXIdIZGd oy oxpo- B
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sure to the atmosphere, and that the presanae of a h:gh heat 6n an oxidized surface releases the oxygen gas,
and that oxygen gas is vary volatile and elastic, are well-known facts. It is also true that the action of molten
metal at a- great heat on any easily-fusible metal, or on any metal fusible at o less degroe of heat than the
‘molten meta,l evolves.from that fusible metal, when heated to the point of fusion, a volatile and elastic gas.. It
18, therefore, easentlal in order to produca a solid casting. combmed of Wmught and cast metal, to prevent tha |
formation of these oxygen or other gases during the process of casting. To accomplish this result I first
~ thoroughly. cleanse the wrought metal, by use of dcids or othermse, and immediately thereafter thorourrh]y and -
perfectly coat it with non-oxldlzabla metal or substance very difficult to fuse. . For this coatmg it is necessary -
| to use 2 metal or substance that will melt only st a higher heat than the cast metal that is to be pouled about
it X prefer te use nickel for this purpose, as this melts only at an exceedingly high heat, much higher than
thaﬁ of iron, and indeed is almest Jmposmble to fuse. Other metals, such .as platinum, cin boemployed and T
believe that such nou-ox1d1zabl‘e and non- conductmg substances as plumbago can be successfully used for thrs'_ |
~ coating. | - o
The wrought metal should, be coated immediately after being cleaned to prevent oxidation from taking
place, and is covered with 1ts coat:nﬂ by means of a palvanic battery or other elegtric action, or 'by means of |
~ heat or other chemidal process. - * | |
~ In order to obtain a perfect coating of the non qulbIG metal the wrouwht metal must be ver y thorough]y
cleansed, and it may be first coated mth copper, or other: metal for whzch iron has-a grcat afﬁmty, to serve as -
a basis for the coating of ‘the non-fusible metal. - - | .
The molten cast metal cannot, when it comes in contact in ‘the mould with the wrought metal thus prepawd
* melt this coating, and cannot strike the wr ought metal itself. No gas can be evolved elthel from the coating or

from the wrought metal. The cast metal Bhrmka ¢closely and tlghtly about the wrought metal and not comlng -

- In contact mbh it, but with a coating that it cannot melt, that is not ondlzablo, and does not readily condaet:
“heat, it-cannot impair the fibre of the wrought metal. No gas being evolved, no blow-holes, hﬂney-combm or
' ells are formed, and & perfect and solid casting is produced without difficulty.
" My experiments justify the conclusion that neither gold, silver, copper, nor tin can he uaed for this coa.tmg
' in iron manufacture, as they ull melt, and consequently ozidize and generate gas, at. a:much lower heat than’
the cast metal. Only sach metals, alloys, or substances can be uscd a8 will not melt at the demee of hen.t
required for casting metal, | | | B .
By the process above descmbed the cast metal shrmks closely about the wrouwht metal, and holds it firmly
without the intérvention ot any solder. But to secure this resulf beyond any p0551b]e doubt, and prevent dis:

~ placemont under the heaviest concussions, before coating the wrought metal, I rag or-barb it with a.sharp chisel,

or otherwise roughen or corrugate it. Abous each of these points, projections, or 1rreﬂu1ar1tles, however pro-
duced, the cast metal flows, and they thus act a8 internal rivets. By tlns means the wrought metal is’ more
~ firmly embeddcd than can be done by any solder. | | -
| T believe that the above-descrlbed process of coating the wmught metal with a non-fuslble metal or sub-
stance, is the exact opposite of all methods heretofore employed in the combination of wrought and cast metal
in eastings; and is the only one by which solid castings, composed of wrought and cast metal can be made.

Therefore, what I claim as new and useful, and what I desire to secure by Letters Patent of the United
 States of America, is— ' ‘ - +
1. Preparing wrought metal for comblnmg it vith cast metal for castmga of all descuptlans, where great
~ strength of any kind is required, by first thoroughly coating it; by galvanic action or other process, with nickel,
or any other metal or metals, alloys of metals, or metnlhc or mineral substances, or their alloys, not easily
“oxidizable and very difficult to fuse, and which only melt, or whose point of fusion is 4t a ligher degree of heat
than the molten cast metal to be poured about it, the whole substantially as-above described.
2. The production of castings, strengthened by the iutroductwn*of wrought metal coated with a metal,

~alloy of metals, or substance less fumble than the cast metal, Bu'batantlally ag above set forth.

- | | EDW’D L BROWN
Witnesses: ™

JomN J. BEECHER,

TREADWELL CLEVELAND.
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