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JAMES PARK, JR., OF PITTSBURG PEN ’\TSYLVANIA

Letters IP{;tentﬁﬂb. 78,477, dated June 2, 1868,
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IMPROVEMENT IN: THE MANUFACTURE OF PLATES OF GOMBINED STEEL AND IRON.

nl B :

- @he 5:1;@111: rb&treﬁ to i ffese %Ieﬁrrﬁf?)nteut AN nking p*fcft of the smwe,

TO ALL WHOM IT MAY CONOERN

| Be it known that I, JamEs PARK, Jr., of' the clty' of Pittsburg, in. the county nf Mleﬂheny, and State of
-Pennsy]vqma have invented 2 new and usefu] Impmvement in Mmu{'acture of Metal Plates of Oombmed Steel
“and Iron; and I do hcreby declare the following to be a full, clear, and exact uec‘-cupnon thereof.

~ Ttis very xmpmtant for -various pur poses in the arts and manufactures, to produce plates or sheets of metal
‘which shall combine the hardness and susceptlblhty to leISh and tempermﬂ' qualities, of high-tempered steel,
mth the toughness, strength, and susceptlbxhty to formative action of dies or swages possessed by wrought iron
and other sufl; ﬁbrﬁus metals thus, in the manufacture of p]oucrLs, it is desnable to have the hard, highly-
polished,. and ‘durable surﬂmc whlch can be given to high-tempered steel, and which the softer or lower-tempel ed
steel, such as Germa,n or blister steel;, will not take. But l11gh-~tempcled steel plates cannot be moulded into
qhape, and must be maulded bef‘me bemg tempered but mll warp and cmck 111 the tempermg or bardening
process. | - | | .

‘In the manufacture of fire and buwlm pronf sa,fes, lt is highly important that the: metal plates of which
they are composed should not only bé smaath and even in. surface, but also so hard as to resist the action of -
boring and cubtlnw-toolh, and S0’ tough and stmmr as. 'ﬂot to be cracked or broken by blows from asledge-
hammer, : |

Such requirements are impossible to be fulﬁlled WIth the use of ordmmy cast.or wrought steel, so that the
‘,_.,_,phte% are sure to be cither so briftle 25 to be readily fractured, or so soft as to be easily eut or drllled and in
cither case the tempering process cmployed to harden the steel 18 liable to warp the plates, and 1endel them -
uscless fof the required purpose, as they cannot ‘be brought back to shape after having been haldened |
~ In order to prevent the steel plates from eracking or breaking in the hardening process, it is necessary to

use st_elcll, of u comparatively low, mild, or soft temper, but such steel-cannot be haldened su"lcmnﬂy to resist
the tools of the burglar. If, on the other land, high-tempered or hard steel is used, such as is suseeptible of
a high degree of hfr.rdnp.s-s the plates are so brittle as to be unable to resist the foree. of blousﬁhlch mll readily
shattel the safe to pieces.

In hardening the steel plates, they are xel_} apt to warp or erack, and become so misshapen as to be unfit
for use, or, if they had been previously mounlded into ‘any reauired shape by dies or otherwise, the tempering
process will cause them to change their form, which cannot be restored or the p]ates straightened mthout being
'softened aud thus rendered useless for the purpose intended. |
- In casting molten steel against a heated slab of wrought iron, there is no cai”?culty in for minrr'a, plate or
~ ingot which qha]i be Suscﬂptlble of being rolled or hammered ottt into plates possessing externally all the hard-

‘ness, of the best cast steel, combined with greater toughness and strength than is possessed by the softest kinds
of steel, such as Glerman or.blister stecl. But a dzﬁicu]ty still occurs, in the fact that when the molten steelis
cast around the heated slab of wrought iron, the carbon of the steel penetrates-the iron, carbonizing’ it to such
a degree as to impair-its voughness and strcngth and render it more brittle than good wrought iron.

In order to secure plates for the construction of safes, plough-plates, and other purposes, possessing the
requisite degree of toughness with the greatest exterior hatdness, I have invented a mode of manufacturing
plates of combined steel and iron, -'WhICh aecﬂmphshes the desired 1*esuh

~To enable others skilled in the art to use my mventlon, T proceed to describe Lhe process which I employ
in the accompanying drawmgs——-

Figure 1 is a perspective representation of the mould which I use for mrmmg the steel and iron slabs.

| Fzgure 2 is a section of the mould through = =, fig. 1. | |

" The mould which I use for casting the steel on to the iron to form the slab is made of cast iron, divided
vertlcally into two parts, A and B, which fit fogether with a related joint, and are held in place by bands ¢ «,
tightened by wedges & &, or othermse, as may be most convenient.

The part or division of the mould is made in the phne of the face of the i iron slab bo which the steel s to
be united. o | . - o
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The cavity of the plece A of the mould is a httle wider across than that of the piece B, thus formmg B

- ;shouldel on each side at ¢ ¢, for the slab of wroughtiron, D, to rest against when p]aced within the cavity of the '

o ;plece & of the mould whlch it fills, the outer surface of the wrought-iron slab tomhmn* the 1 inner surface ef thc. S

. plece A ‘l‘he cavity of the plece B of: the mould 15 tcu receive’ the melted s!:ee]
The operation is as follows: o | :

A slab, Dy of good wr ought i iron, of the 1equ1red size and shapd to ﬁt t-he plece ‘A of the mauld is heated

. ;red hot, e1thel on both sides or only on: that side against which the steel is to be cast, and placed within the

. “piece A, when the mould is shut; and melted cast stcel of hlgh or hard tcmpex is tulned mto the canty of the%

- picce B of the mnuld against the smffxce of the red-hot piece of iron,

- When the cast steel in the mould is. suiﬁclent]y set, the ‘bands @ a are; mmoved the mou]d is opened and--' |
the ingot is taken out. . S - - -

| - As the steel is cast against one side-only of the wrought-iron slab, the iron is carbomzcd 1f nt all {m!yj .
, ;_on the side next the steel, the outer surfuice of the iron preserving its soft: and fibrous nature. -

The ingots, thug formed, are then removed to a furnace prepared to receive them,: hawn# openings of (the: @

o 5-512:0 of the ingot, into Whlca the wrought-iron side of the ingot is inserted, so as to.cxpose it to.thehieat of the «

| ;fmn&ce, 1‘,11110 the steel side is left outsztlc of the furnace, ,aml not exposod to the action of the fire.: By this-

. -means these ingots are hmted on their iron: side to a red ﬁeldmg heat, while the. steel mde, wlnch uould bes_; L

L -anured by the bu1 ning of the edarbon at:such a heat: 1S pmte{:ted and kept compamtwelv cool, o
- Lwo ingots, mch heated as above descnbed on oné side only; are placcd together, with their heatc:l iron .

- qules in contact, the steel sides forming the outer surfaces; and the double igot thus farmed is: p]aced within

N al Ordlllﬁly heatlnmf’ulmce until -the x\hole mass is sufficiently heated to be rolled'or hammered. ~As the =

o .wrought iron f'mmlng the inside of this double ingot was so imuch hotter than the steel, when placed:in the

| ;hentmg-fuhncc the iron 13 raised to o high w eldmﬂ' heat before the steel has p'lSSGd a safe heat, and the steel:

- ~will have received ne injury, when the whale mass. is sufficiently heated to be hammered or rolled. The: ingot -

~is.then: removed from the furnace, and lmmedmtely subjected io the hammer, or passed between rolls, until thc'f s

- .two. pieces.are pelfectlv welded tmether, and is, either with or mthﬂut 1eheat1n fu1t1m1 rolled until ‘it is:
~reduced to-the proper thickness required by the manufacturer. - I I P I I T

. An order to secure greater strength and t{}ughness to the sheets, I sometimes heat a slab of wmun'ht iron, '
3 é“f thc Tequisite size and. hape, to a’ hiﬂ‘h welding heat, and place it between twoof the ingots, the iron smfacefs S

| of the two ingots, previously:heated.as before E].chrlbetl being placed in contact with the iron slab, ‘which thus

- gives a central si tratum of m*oun'ht Iron, 'ﬁhlch lms ot been exposad to ‘the dann-el of carbonization by the

casting of steel against it. The ingot thus made 1s hammered or rolled, and reduced as before deseribed.

“In place of -wrought iron, othel mallewble and fibrous metal may be used in the same way, but for 01d1na1y
purposes good mouwht iron will be preferrcd. | .

By tlns process I have described, I secure sheets or plates of metal haung 1) central stratum of tounrh
.malleable motal, and an outer skim or coating of steel of any desired hardness or temper, such as cannot be
produced elther by any ordinary process of welding, or by casting the stecl on both sides of a wr ought-iron
slab, and then rolling it down to the proper thickness. . . |

‘Plates, such as I have described, can be made so strong and tourm, and-at the same time so.hard, as to be
proet against either boring, cutting, or breaking, as the pe1fect union of the high-tempered stecl with the
wrought iron, or other soft and ﬁbmus metal, prevents tho separation of the steel and’iron, and enables it to
resist the blows of a sledge-hammer, while it is susceptible, betore it is hardened, of being moulded by. swages
or dies, or hammered, and will retain the desired shape during the process of tempering without warping ox
cracking,.the fibrous texture of the wrought iron or soft metal bemg preserved, as well as the hardness, ] 1mpent,- ‘_
trability, and susceptibility to polish of- the highly-tempered steel.

What I claim as new in-my method of making ingots, plates, or sheets of coinbined cast steel and,w rought
iron, or other tough fibrous metal from ingots produced by casting hwh -tempercd steel on one side only of B
slab of wrought iron or other fibrous metal 18—
| Giving a welding-heat to the iron or fibrous metal side only of the mrrots, in the manner hereinbefore
described, and then uniting these surfaces by welding them together, either with or without an interposed layer
of wr ought iron or other fibrous and malleable metal, subatantially as hereinbefore set forth,

In testimony v*heleof 1, the said Janes PAR, J1 ., have hereunto set my hand, -

| | JAMES PARK. Jr,

Witnesses! |
A. 8. NIcnoLsoN,
Geo. H: Curisry,
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