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10 (1// 71/0771, 77iMV/co7126771): 
IBeit known that I, IROBERT A. CARTER, a 

Citizen of the United States, 1esidingat IPitts 
blig, in the County of Alleghenyand State of 
PenimSylvalmia, have invented or discovered 
Certain Inew and Ilseftll Improvements in the 
Manufacture of Iron, of whichimprovements 
the followingis a specification. 

'Ilhe inVeltion ClesClibed herein Irelates to 
Celtail iLimprovements in Ipiling iton billets 
Iorthe Imanufacture offinished bars, &c., and 
has for its objectsuch al arrangement of bil 
lets as Will I0ermit of a, thotough petmeation 
Of heattiothe interior of the pile and the thor 
Ough Ctrainage of Slag OT Cinder from the in 
teriot of the pile. 

It is a further.object of the invention to so 
aTrange the Ipieces or billets thatione piede or 
billet Will ovellapot Cover the joint or line of 
C0ntact betWeen ContigI0IS Ipiedes, So.as to 
inSUlle a, union of the contiguols pieces mot 
Oly along their Contacting edges, but also 
their being bound together by the piece Cov 
ering the joint between Sulch edges. 

It is also the object of the inVention to in 
Sulle a, Uniforin W70rking of all pairts Of the 
finiSied bal". - 

The invention ishereinaftel more fully de 
SCribed and Claimed. 
In the aCC0mpanying CitaWingS, forming 

10airt Of this SpecifiCation, Higure I is a, SeC 
tional elevation of a, billet-pile, illustrating 
myinvention. IFigs. 2and 3aresitimilturviews 
illstrating modifications of the invention. 
In the IDractice of my invention the puCl 

(led ball is Irolled Ot hammered oult to form 
Imulck-bairs, Which are then cut up into Suit 
able lengthsor Sections. The Intlek-barsec 
tionsaire thel Ipiled, heated, and Irolled down 
tobillets rectaingularin Cross-section. These 
billets are then cut intio sections of a, length 
dependent up0m the size of the finished bal 
to be produced. "These billet-Sections are 
then arranged in 10iles, Which are heated and 
1tolled to filinished bats. In Order to Sectillre al 
thoroughweldingtogether of the billets form 
ing the pile, a(ijacent pieces should bein Con 
talict With eaCh othe1. When the billets aTe 
Imade rectangular in coss - section, as las 
been CIstomary heretofore, it is practically 
il00SSilble to obitain Such Contact Of SurfaCeS 
of aCijacent billets Withoult forming a IDracti 

Cally SOlid pile. In heating Such al, fortim of 
pile the interior portions are raised to the 
desired temperattlle by Condltiction Only, 
Which form of heating is slow and is also ol)- 
jectionable, as the exterior portions imust 
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either lbe 1aised to an injIIIriously high tell 
IperatiIre ormustbelmailintained at the desired 
Welding temperatureforsuch a length of time 
as tio Doduce injulious efectS, all(l, fullrther, 
the Compactiness of the pile Will prevent the 
eSCape of Slag and Cinder, the presem(3e of 
which Will prevelt the Welding together of 
the billets. In order to ovelcoune these difi 
Citlties, I employ billets of an irregulat OI tlin 
Imatchable Shape ill CroSS-Section, and Undet 
this term is included any cross - sectional 
shape Which Will preclinde the arrangement 
of a mulimber of Stich billets in a solid Compact 
imperforate body. In other Words, the lbil 
lets Which are to forn the II)ile should be of 
Stich CIOSS - Sectional Shape that When al 
Ianged t0getherill a Ipile I00ttionS, but lotall, 
of their a(ijacent Sulfaces aTe il Contact. 
This object Can beattained by beveling o1) 
1rounding the corners of the square or oblong 
billets In0w employe(i, as Shown at) 1 in I'lig. 
1, Such beveling of Irounding being effected 
during the Irolling operation by forming fil 
lets in the Corners of the Ioll-passes, or the 
sides of the billets maybe made ComCave. If 
desired, the billets may lbe Imade Iround, oval, 
Or 100lygonal, aS Shown at) 2 in HigS. 2 and 3. 
"When theseirregulaily-shaped billets are al 
1aingedin Ipiles, 1001tions of theiradjacent SI 
faces Will be in Contact, and by Ireason of the 
irregulair Cross-sectional shape of the billets 
passages 3 Will be formed through the piles. 
These passages Will permit of the fow of heat 
thlough the piles, theteby instlling the lheaf 
ing of the interio I00rtions of the II)iles with 
practically the Same rapidity as the exterior 
IportionS. In addition, the IpaSSages Williper 
mit of the easy escape of slagorcinder which 
would prevent the thorough velding togethet 
of the billets. AssilloWil in IRig. 3, a,pile hav 
ing DasSages thetethrough Imaybe formied by 
a Combination of Irectaingularaild iTregularly 
shaped billets, the diferent shaped billets al 
termating With each other'. 

Itisgenerallychatacteristic offinisheClbars 
rolled from piles formed in the usual Imanner 
that the exteriorportionsaire Clense, while the 
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interior 1001tionS alle 1m0Te or less open and 
Spongy. This Clifference Iresults from the fact 
tllat the lbillets forming the Ipiles are of the 
Saine Size-i. e.?, haVehad an equal amount 
of Working in the Iolls or under thellammer. 
The piles formed from Sucll billets are heated 
an(l then 1olled or hammered; but the com 
Clensing or Compacting efect of the rolls or 
liannimel gradually diminishes from the sur 
face to the interiol, and hence the metal in 
the inteli01 dOes Illot) 1eCeiVe SIfficient Worlk 
ingto lbring it up to the Same Gharacter as 
tlle eXteltioT 1001tions. In Order to overcome 
tlis objectionable feature, the pile should be 
f011med of billets of diferent sizes in Cross 
Secti011-alS, fol example, the Core or Jimiddle 
100rtion of the pileshould be formed of billets 
lialf al inch ill diameter or half an inch 
squaire. Outside of this coreare placed lbil 
lets one incll s0ulaire Ot in Clialineter", and bil 
lets an incll ald al lalf square ot in diameter 

As all these 
Varying sizes of lbillets are produced from the 
Silithe Ol' alpproximately the Same Sized muck 
10iles, it follovs that the SImaller lbillets will 
1eceive Clu11ing teduction :l propottionally 
greater almollint of Work. IBy placing these 
stmall lbillets in tille middle of the pile and the 
llget Outside, the latte1 vill 1eCeive the 
gretuteramount of Wolking Cltillingtle teditic 
tion of the billet-pile. 
tionillig the sizes of the lbillets foriming difet 
ent Ipottiols of tille IDile, t finisheCl bal lhaving 
tll its 100ttiols e(Illy Worked and therefore 
equilly Colin1):lct Will l)e 1)ro(lt1ce(l. 

IBy I0Iroperly ptopor 

Imaddition to insuring an e(Iual Working 
of all patts of the finislled bal the employ 
ment of Ciferent sizes of billetsin the forinal 
tion of the piles facilitates Such an arrange 
ment of billets that the joints between two 
adjacent billets Will be Covered oll’overlappedl 
by a third billet. Such a formation is Clesill 
able, asit Changes the planes of WeldlainClill 
sures the Covering of one Iplane of Weld by al 
solid or unwelded body of metal. 
While itis10referred toreduce thepuddle(l 

bal to mInck-bars, whicll are then IpileCl andl 
rolled to form the billets, the latter 111ay be 
Iolled direct from the 10uddle(Il ball. 

I Glaim herein as my inVention 
I. A pile fol the lanulfacture of finisheCl 

bars, &C., formed in partat least of billets of 
such Shape or Contiour as to Drevent the all 
1aingement of the billets in a, Compact Ipile, 
the lbillets having diferent degrees of Work 
ing, and those having the greatest Working 
being inearest the center of the pile, substain 
tially as set forth. 

2. A pile for the Imanufacture of finishe(I 
bats, &c., Consisting of billets lhaving Cliffer 
ent degrees of Working, th0Sella Vingthegreat 
est vorking being mearest the denter of the 
pile, Substantially as Set fortill. 
In testimony Whereof I have lhereuntio Set 

Imy hand. - 

JR(DIBIERT A. CAIRTIEIR. 
Witnesses: 

IDAIRWIN S. WoLCOTT, 
I'. IE. (AITHER. 
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