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POIIx'..m·.....

Pore-lam .....1 ia a bard. dl:rab1e. c1u--1.1b cc.tt'ICQD •.Mt&1 ,"*-,
~ __ h.dzII a~ Oilllw.-ew~ at '11...:1 .......
to apec1al ..... of ..tal at. t I-ntu. UlCRllldlJJOC)o, (8OOOC). IotIl
the~ot the -.tal puta ad tbe &;91tsu.. or tile par_laSa
__1 u.r.to reqa1re htlb17 .,.,.,'....~ ..~ *'111.

ODeot the .., appli O'It1GD8 or w.s ·tne at ccat1zal 1.a Sa tM --r....
turaot PGta, pilla. pe1] •• a.ttJ..M. &:ad aiJdJar atea]. 0: II 4117'"
tD ........... tbe~ tor cadd,. ad c1_nJDC pr.rpa... ft••, aN ..'
1Il a~ of a1sea aDd _,... to __ tM~lIIdlftrkpl nqdz Ita t4
the .., -.tal pUpCI. tor wid. tbIr are uecL fId.a I~ 1dl1. cII1II1
1d.tb the~ fill abcJat. tId..rt;r d1tt.et «. "" .... Id.tc,,-"u nN
\'Itcs1la, l'I'QIi. Sa a1sa hca to t.I:d.:rt:I' ~1Ba••• t.D eM as tar. ... iD
'tile~ qwmt.1t.F at ~t.o '11. pt.... J*' ,..,..

Acoord1:acto~ awS1.b1e tato.-t1ca ll • plgt. at tkb tn- ...
81M w11l cost. at. last.~ 01 ••1]],. doll• .,.. (US *I'd--
I.t) U' eqtdppad.~ to OS _taetartJII......... .. 11
the aplftU... aN~ Jdlbl~ _abn''''. -S U tIIlJr ftaJ"t _til .....
ebaped -.tal parta (1:Wtead of lIltb ••It. at.eca1.)" U. !Jd.Ual. ill... 'It
II1l.1 be NdJaced • a'boIrtt..>-thi::rda..

.'!IIrM bide _mtaetartal opuw.t1•• aN 1D.'Ial.... ill ta. ,..~ at
porcelain _-.1 Id.'b::"-an 1~.. !II•• aN: (a) U. tabr:1DaUla of
tb8 -.tal. IU'ta tr-. abeet. -.tal. ad tbIId.r ...."'.*~ 1'.__"ac; (11) the puprau.. of tile __11. 0 ......; ad (0) U.
appl1eat1cll of tbe .eM] to tJ...tal. kelt o:t t h ••• ..,. be dl'l't.dld
tDt.o tbe ...-..l p:oa••.n.pe ..~ !a tM t.l1_.~"
am .. 1J.1atIatad m to_ 8Gb ltie cItaaNa (ftI'a:Iw 1) .. tar.-S at
tlI1a rtpll't•

.~ 9t JItHl bEI:f

....t. -.tal. ...s. ... __ -..ter1a1 :tor 1.,..1~ .at .....
taiD ..,.:1&1. flIIII1,1t1cat.1cnl." .., o:t wldcb __ ...1 _. tIIllI
~ o:t~ n •••:reh .. t.ba part at tbe = 1 .. -'-l .....
trUe.. ~ at., .""1 at.ockaN i]-ttl. -- ,..,.••-
tade _ brad _I. re1atuc to tile apeotftc to be 3: n......



the part to be tab1"'1cated there,trca. In pneral.. tile toUcnd.DC quU.t.t..
are Ns-1U.al to succosa1'Ul ...., inc:

(a> Vel7 low carbon coutant ..
(b)Freed~ traa bal"IItu.l p .... or solid t~t1es..
(c) Res1staDee to • ..". or -.rp1nc at. hz'race t...,.,..ta.r_.
Cd) Good wlcUns quallt.1...
(e) Good draV1nl aDd/or IIOrIc1nI qaaUt1es.
(f) Good sarta. texture..
(C) Un1tol'll1t7 or ~lt.1oa.

In add1tlcm to~t7 at a~, the ·.h:l.cIaIla,s or -.tal u aJ.ao aD

1JIportant 1actor 10 tbe tabricat10n or porcdaiD -.88l.J.ware. IJ'I.-.I'IIJ.,
1f" the ......al. 18 too t.b1D, tbe part Ilb1cb 18 tabr1catecl~ •.,.- Dot
be autt1c1entJ3 r1c1d to support the --...l coaUl:I, aDd the t1n1~
1te11 1dll. tend to cb:1p or crack til .neD'DC or ..... CD the otb.-bud.
1f" the _tal. 1.a too th1ck. 1t. vUlbe .are lW't1cu1t 'to fora the dee;1nd
abapes, ard t.he result1Dlpro:luct.1aD (mel ab.1pp1Dc) coste 1d1.l bee..
excesslY8.. S-U, 1nexpensl"e Id..tc....re 1te. 'aT be fabrtcated fro
as Ucbt. as t.b1.rt7-aae p .. Mt.al., biu.t 1t 1a u.saal.1;r~to start
v1.th th1rt7 puce _ter1al.. aDd to 110$ dcnIIIwards to _boat. t.~-t1G
pace as the ab. at the lltensU~. Table 1. .. tbere1at1aD
shlp between the~ .pace wlaes. the tbickl'teas or -.tal, &Dd the
we1cht at _tal per square toot at abeet.

'!'be t1rst step 1ft the tabricat1cm at the ..tal. pa.rt. 18 to cat, or stallp,
tberlat blaDk tre-. 1IIb1cb the plac. is to be sbapeeL. This is uuU7SD
the fo,ra at a c1.rele ot appropriate cU-.ter. In the cutt.1DI attb1s
tl"Oll tbe rec:t.l.DpJ.ar (or square) sheet at ..tal.. theN 1s an a],a)!It iDes
capable loa. or scrap tactor or ~t7-tm percent. ~.ed Oft the wtlbt
c-t sheet Ilf'tal.. EcODmd.c d1apoal of t.bls scrap em be lID DIport.aDt it.:
11:. the OQr-all _na1'actuJ:'1DC costa. part1.cu1ar:tr U. aam tbe ca.. at
band. the sbeet steel 15 ~rted spec1t1ca11;r tor CaD'Y8rS1cm mtoporc:...
1a1n ....lw.re utenaUs.

The blank piece. or clrcle. is thm Rbjec't.ecl to a sen.ea ot dz'a1dDI or
sp1nninc operat1oDa as reqQ1red to ahape tbe It.ea 1Dto tbe dldnd fo:ra.
This llnolYe. ezpens1Y8 dies aDd _tal. m1'k:1Dc _ddD81'7tt tbe cost at
lIb1cb 15 better than fitt7 perect or tile 0'I8I'-a1l.. p1aDt SDYestae't.
Al.sC', spec1al *ills are I"8qU1.red to~1~ lidcb 1d.ll be latta
tac:tGr7 for subsequent illDoUlll1ng. For __..,1." 81:1: _siTe or 1iItt'oP*'
lIOrIc1nI 1dll Nt up stra1r.us V1t1da the -.tal. tlld.cb wUl c:aa.aeRb~
...-line det8C'b, aDd altbO'lCb the_ straw caD be~ rel1.......
• :anell1ac. excess1w or 1JIproper allD8ialtnc caD~ C&'Qe _line
ietecta. S2ld.1arq. 1JIpropersel8ct1aD 'llZld./or ... ot drs:tdac ~p:lWld
can llllpart. su;:-t•• 1IIIp.1r1t1es to tbe _tal.. 1Ib1ch. it DOt C&I"4Ihl:q aDd.
ee-p1.e~ I I·wed prior' 'to --_line, can also cause ..-recta mUle
tiD;) shed Coeds.

JIaJV' of the porce1a1D ..M1~ 1D the us (aDd pos's1bq 1D __
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countries) have excess prcduct10n capacity w1th respect to, tbe t'abr1cat.lca
of these_tal part3 (or "black sbapes· as tber areotberv1se k.aavI1:aJt u:Id
vould. we are a~sed. 1Ml.c088 a ooo-compet,1t.1Ye outlet for these. It 1:1
believed t.bat the costo! sucb 1tIIOUld COJIPlretaTorabq v1th the co#t of
pJ"Odw:inc thea tna 1IIported sbeet steel. Potent,Lal scurces or SU))P'l3
the for "black sbape3'" can be obta.:inod !l"'aII the Poreelain !nUe1IA1t1-
tute. 1145 - 19i1l street. ,.\1... Wash1ncton. D. C.

2. fnp!rat.lon ot ~!::!l bet. tor EpaJ!el1n&

Ut.er the -blat'k 8JapeS· baTe been !~.rabr1cation is c~ted by
tol"lll1ftC • r1JI al'OUDd tac oatside edces. and b.T -ld1nc em the apprc"rlate
handles. _rs. ani uther apputeaanc•• c~tcu.nd on tbe t1n1sb.d
1tea1J. Tb1s operation is notcOIIpllcated. nor does it reqa.1.re expenslye
-.cb:1ne17 or h:1cl\l7 spec1al1z.ed sk1Us. Pu.rtberware. sb1P*1tof ta.
IIblack shapes- tre- the source ot ftPPl3' to the porcelain ....1 ""&0
t.urer vUl be P'f.I&t.1T stapl1t1ed 1t the articles are not d.....tor .. m1ab8d
v1t.b baDti1.ea. san, and other appu-tenances. and tbe 1IIport tarttt should
be -terl.a1l.¥ l.owr tbL"l tortbe .ere h1&bq fabricated p1;eces. Cc."OSe
queotq.it is rec~ that -.nufactu.ri.nl operations .tart with tbe
UlIr'1-.d -black sbapea- Vb1cb 1IOUld be stored 1n lInests·. :pend:1.nc nbse
quent taDr1cat100.

Perhaps the .:>st critical st.ep :in tbe preparation at tbe _tal parts lor
eaa_l:1n& 1.s the clean1nc and p1ckl1nc operat;lon. All dirt. 1J'"8II"•• ox1d.'
scale. and ot.ber extraneous _tter ~t be cclllp1eteq .....,..ed r~ the~
faces vbicb. are to be ....led. and the cleuied parts B1It be drled .and
stored UDder cond1t1aDs 1Ih1ch pr.n'8Dt subsequent ox1datlon and l"USt1l:c
Tb1s 18 accOllpll,1hed by a series ot elose:q related operations" tbel t1rst
or 1Ih1cb1s u.sua14 CQRPl.ete t.ers1cm 1n a bot aqueou.s solut1on of deter
leDt and alJc.a11 to loosen dirt and grease 'llbj,ch 1s then r1nsed ott nth
bot (J.80c-zOOOF) vater. OXldescale 15 next remo'I'ed by 1JIIIers1on in bot,.
dUllte acid \6-$H~ at 140"-150"7). rou..ed bJ' .. second bot _tel'
rinse. and the cleaned (pidcled) surface 1s thenp"'. a tb1D protect1ve
coaUDc at n:1ckel br u.en101l 1n a caretv.l.l.1' rep1ated soJ.ut1on at nickel
saJ.ts (2-6 ounces per pllon; pH 5.8-6.2; ~rature 16OC-18oor) t'or three
to ten R1Dutes. the part.s are then .g1YeD at'1Dal J."'i.nsev1th hot .iter (to
r8SWJW. nickel r8s1dwts). u.ersed ina bot &l""3111 De soluUouto r-Dgethe
last tt"aces or acid residues. L"'1d a11 owed to ·drain dr.1 in a OL.""'1"eUt, 01" bot
(ZlSO-2S0OV) air.

The -.tal parta tbu.a prepI.J'8d a."ld cleaned are c:aretulJ.;f 1.nspected f'cr na_
or detect.s 1n tabrtcatloc and tor eY1dence or bIproper cleanmc or :tJ.1nc1l
and are stored {usuaJ..lJ' tor short per10ds or tiN) WJder C1CD:I1t1Cl1D3:
taYCmlble to ru:st1nc (oxtdat1on)ot _tal surfares (no addtlues.low:
h1Dd.d1t)").

J, fJ"!'i1!r!t1~ at iC!.ta.l1n&C~

1'be bas1.c eDiL1IJe1inc _ter1a.i" k:.J:lown as -trit- II is PJ'i!I8red 'tV'~ a



DlDlten JIItb:ture of' JdnenJ. sv.bst.aDcea ncb as CI7OUte. te1dspl.r" qaar"tz. *'
silica. borax, t.in and z1rc0D.1.uJa oxide. 1Dto _t.er to abatt.er tbe l1&a.8
like product. 1Dto -.11 pIlrt1cle8. 'fbe ccarrpoan.11Dl oftbe tnt JIUt. "
done UD:Ier caretu.l.q contl'OllAd coad.1t.1au.. aDd tbe -.natac:bl.rer otpaa
cela1n ..-l_re u.saaUJ t!.Dds it.~ to pu.rcbue tb:1s _t.eri&l
tJ,"Wl ca.ere1.al soa.rcea ot nppq. ... of ... are 11.st4ed 1D Sectlaa, In: ..

the tnt -.st.. bow'er. be~ b,r' .turt..ber ee:-poaDt1nc pri.orto _ppU
cat.iOD to tbe Mt&L Th1a c- ",-JdDd1nc 1.8 ..l~ dane tv" the _mltaotaNl'
of tbe ..-l_re, and. the~ _ter1ala are k:nc:MJ as -aUl add1r
t1ons- • TIIe_ CODIJu't of Rbet&Dces ncb as -t.er, c1..q'a. o.;:ac1t1ers ..
color,. pas. aDd~. 1II:dcb. uc1u'1ft of t.be _ter, ....nc.
about 1'" ot tbe -ilb't ot the tr1t used. C~. 18 daDe iDa b8l1
Idll. and UDder cODd1t1aDa to procIDce the de81nd }'aJ"'t.1C1e .1M aDd CO!Q
.1stenq or a1url7. a. requ.1red b,r t.be 1Ip8CU1c appUcat1aD. __l.
vb1cb are to be appl1ed b:r d1pp1Dc are DOt -.u aill ed to .. t1DI a parti-
cle abe a. tbose 1I1b1cb are to be appl1ed b.r SIJiilll'1Dl, aDd 1a
(or ·sUps" as tbe,yare ec CI1l;r 1c1'lcM1) an poaDd to ta.Y1er~
cie.t.baD otbars.

the cround ~l sUp, 1Iben Bt11 eel to the proper cbaracter:!st.ic:s. 1.s aced
for~ bours to d:1ss1pate beat and a1.r. aDd 1.5~ ad.juted to the
pr'C'Per spee1.f1c grartVand Y1scoslV tor appl1cat.ton.. J\u"tber~
IleDts -.y be _de as requ.1red dur1n& the appl.1caUaD ot t,b<, slip to ·the
..tal.

4, Application or E!'!!JplW~ ';".0 tJQe B1ack atilt

!t1tehemlare it.. require • Jlin1... at tllO coat.a of __.1, the~
coat and the C'OYer coat. !be poaDd coat, 1Ib1ch d1tten aJ..1cht.l;f 111 cc.
position fl"C* tbe coyer coat. and cdcb 1a _ell darker in color. 1.11
appUed d1rectq to the cleaned, Jdckled aDd dried .-tal. surtaee, 8Dd. 1.5
usua1lT .t'1.red a~a bieber tc.pera~ tban tbe CO"I'er cc:.t. tJ"~lI cos
Cround coat. 1d.ll sutrlce to produce tile ~st.red efi'ect.bat 1t JUQ' be
necessar:r to appq 80re than one COYer coat to~ __ tbe dal'ker
col.or or the &round coat, and to prodaee the des1retl SlU'f'aee t.e:I:bIre QD

the finished item..

The IIOSt cc.'d1lJ' wsed procedure tor ap~ both Il'O'Dld ad covw coa~1

13 tod1p the _tal parts into a tank or at: coatatn'nc the ...,l, .U.PlI
W1eh is regul.ated to such a coos1steDc;r tbat excess _t~ 1d.lldratD
fro- the pIlrt b.J crav1t:7. A nod:ttlcat,1.oa at tb.i.sb to use a beaY1ar
con.sist.eney sUp t and. to DeCbanl~ shake ott the GCeSs_terla1.. tb;ls
latter 18 called - slnsb.1Dl" .. It is usua.U1 cus~ to iIOrk t'ar • dr7'
coat or 0.003 inches thk:Jmeaa .• vldch is equ1ftl.eat to a -Spt.~
(af'ter t1r1ng) or 18-20 poaas per IIqUU'8 toot. at su.rf'aee. ID cases .......
tbe cover coat 1.5 to d1.tter in col.or cmthe 1ms:1de and oats1:leot tbe
t1n1shed piece. or ..mere cardin decorative ettect.a are to be obtained.
the ccmtr coat 'a1' be appll.ed bT~.

---



Eac!:lcoat. otena..l -.st 'be dried and r1re;;:l before anot.ber coat can 'tJre
appll.ed. Dr:r1nc sbo-..t1.d be donel as soan as pos51,'!:)!.e a...f't.er .=a. sU.pla.
been reDlO'hd b.T dra:1rd.Dc (or sbaJd..nc), pd at. a lm1tora rate Oftr 1na:lidJe
and outside sur:raees. Usu.a1.1,r tbu 15 accOllpl1sllledq,_~ or
suppol"ttnc tbepieces 1.."1 a C'Ul'1"e!1t or clreulat.~ bot. (JOOOF> au whlclb
has been tUtered to r~. dust, :I1r't, and otbe:r extraneous _tter _lcll
m1gbt tend to adhere to the stlclq enaJIII81 surl'acies.. The rate ot ~I
-.u:t be earet~ can'trolled. partlcu1arq at. tbl start or open,t.1on••
s!nee too rap14 d171Dc at the surface v1Ll trecp.:aent1l' cause tbe .-.1
tear or curl.

'ftben the eoated ware 15 thol"O'JCh.q d.r:r. irrepla.r1.ties (L'1. ...1 1l;:,....a """'~ilIIIh ,:

are reDlO'hd bT bru.sh1r:lc. In..... 1n.stances, the OQUtr e;tees or tbe ware
are. at this po1Dt. ru.ed v1tb a black coJ.ored 1__11 wb1ch. 11 app,U,ed~

.·..st a1.5o be dried before tbe f1r1DC operat1cn. 'the dried 'WiU.. 1s then,
l.oaded onto spect..al1¥ dea1ped racks ot beat re,sls+..a:at st.l 'tIItdcb prcnde
-.xbaUl support (to p1"ft8nt _rpap at f1J1..nc teaperaturu} vt,tb a JII.1nlalll
of contact 'with ."..led surfaces, and tired t.o :!'use tbe ....1 to tbe
_tal (11'1 tbe case or the cround coat). or to pnt'loa.sl..v fired coats (to.
the ease of the cover coat). The t"1.r1.QctelilPln·ture of the IJ"'OQ.~, coat
usua~ b1&ber (15000 -16000,) t.'Jan that tor the learer cOiIt(1'4;oP-1S60PP),
but there are~ ...."ld cover coat tOraUatlans anllable wb1cb can be
tired at the sue t8llllp8l1lture. \IDd :'or approx:1.l8·teq tbe 5UI8 leagt.b of
tu.e.

In general, the t'1n.n& operation KUrt be caretuJ..q controlled v1th respect
to temperat.ure andtt.. and the tumace ablDspbere amstbe of an ox1du...
1Dc nature and tree troa eon't.a.Jl:.lDating cases su;h as suUur tu.&s. carbon
d.1o~e a."ld water. 'l'be lIlInUtacturer or enaMl !:r1t v11.1 U$1'~recQW.adi

tbe i1r1ngcyele .:>st tayorable to his partlC"..u.a:r product. but .1"''1Or 'I,iu1....
at1ans theretroa are to be expected 1n the 1rld1y:l~>Jal Gperat1C11s L~

these mu..st be workedQl'~t. b.Y theenaJlleler on tbe It:Jasis of con~.tlans _leD
are pecu.l1ar to tbe heat capacity of tbe fu.""TBce .• the 't)"pe or .....1 us.ed.
"the puge ofmetalln the -bucic shapes·. weight at !1r1ng caarg8. and
other comparab1.e factors.

Gl"OWri coatenuleU undergo a deCm1te color cbaDge '~:1J"'1.ng firing. and tbe
experienced enameler vB1 orten use this as a ga.1de 1n eant.::ol.l.1r-c the
t'1.r1:nI q-c!Je. S1ai.lar1¥, cover coats develop bot.b gloss and opac1t7 d1L~
t1.r1Qg. and. the resu1t1nC change in appearance also bas ad1reet :relaticn
ship to correctness of tir1."1i cc::ll"d1.tlons. However, tbese "risal coatnal
Dlieasur8S areanJ..y approx:1.l8te at best, and should be used as ~ta
to. rather 'w..n ~.lbst1.tutes for. adequate blSt.1"\1JlIlIliIDtat1on ard. labc.1rato::l'7
ccotrol•

• 'ben the tirl.nc C7cle is cocplete. the ware ~ t '1ID¥ed f'raIt the ~ce.
allowed. to cool. in the racks. and then 1nspeetedCor eDamel1n1: de.fects.
!'.1nort1avs JIiQ' be repaired by a -touch-up!I P~'. !ollCJ'iltle:.i 'b7' a
ret1rL"lI, bat -.ajor det.cts usu.alJ.,y require a cORplete strlpp1nc ot pren
0W!l1;y applled enaMl and rework1.nc of' t.be p1.ece. ware wtdch _ta q'G&11t7
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control standardau _de rea. t'or turtber --.11nl 01" t'1nubed pnldac'
storace. 1!IIb1cbeYer tbe ca.. -:r be ..

In M tt1.nc up the plant requ1r....t;s tor tbe operat1on.s deacr1bed abo"8.
tt bas been ••~tbat prott.lct1on 11111 be l1alt«:lto standard lIt.eDsUll
ra.ncmc down_rds 1D s1.I.. tna about thtl"t7~ 1n d1aatter. aDd. 1n
totalquntlt7 or t'NO to three 1I1112,onplec.s pe: 7-1". It las ~.r
bHn .s-.d. that the PJ"O(Iuctlon qclev:Ul start 1111tb -black .pes"
wh1cb bavet)eerj pretomed at the .ource or nppiq. and ba•• bMD1Ip)rted
.s ..-1-tabr1cat.ed Mrcband1se ..

lIo.t of tbe equ.1s.-nt required tor tbe aboYe ~C)Ces. 18 .taoilrd tbr'c:I.1Ib
out the 1.nd'astJ'7, and can be obta1ned. e1tber Dt1f 01" HCOlIdbIu1dIr~
e.tabllsbedsouree. 1n tbe US andln other COUDt.r1n. sc- at u.s.
sou.rees (L"lthe US) a1"'t.~ 1n secuon IIt. but. ..~ ~1:""...
llst1Qg -:r be obta~ t:",,,,:, U. rol"Ce1.a1D InaJD1 InsUtate orrrca tbe
:;r;..led Utensil Mamd'aeturers CoaDcU. Keith 81rdlcUnc. C1.e'f'e1aDdlS. Obio.

!be ~t eost1.7 s1ngl.e piece ot~t. 8Dd 1t.be.cst. cri.Ucal, 1stbe
eNI.JIel1ng tumace.tb:1. 'MIT be elt.bel" a batcb-1tJ'pe unit cost:.tac aboa:'t
$50.000.01". cont1nuCJUS tumaee lIb1ch td.ll ·cost· 1:0 theDe~~at

,125O'000.Tbe latter .requires less d1rect labor tor Its opera't1oD. aDd
has eerta1."'l ot..'ler adYantages ...1Uch. 1n spite or the b1cber 1D1t1&l COlt,.

baYe revored its a]a)stUDiftrs:a adopt1oc b.1 OS 1Dc.lustJ7.... tor
prodUction schedules substant1al..1;r le.s tbantbcee be1DI ~WD8lderedbaen ..
Howyer. tbebox. or batcb-'t7Pe. turnace 13 .ad: less depeo1JtInt 1.1'pOn
sk1l.J.ed labor for :1ts sueees:d'ul ope1'lltlon aDd _1D:teIaDc., aDd 1a ""=__
_ Med tor areas vbere -eban1zat,lan bas not. yet be8n deftloped to t.be
levelc~..lJ toar..:! 1..~ tnd'.astr1al centers..

Kan7 1"u.maces in t.lUs eountr:r are electrleal.1;y beat.ed. but ... Ctd 01.1
tired mu.r.rle t'urnaces are also 4:011••3117 used.. tbe act:ual cbc1ce 1dll.
dependlat'ileq upon local CClIDd1.tians re.lat.1.ttg to 1n2ilstr1.ilJ. beat1Dl
(f'1r1Dc) ciost.s a:n;d. to a lesser ex+....ent. upon pel"'SODal preferences or tbII
eDlIUII!!ller. ne.1£n ablls can be "I'aI'1ed. to _t tbe 1Dd1Y1dUJ..~
Dents II and it is ree~ that prior 'to -.Id:nc an actuJ. R1ect1oftot
the turDaCI. II or the _thode! --Unc. the .sentces a£ •~ -:t
ine ~rbe enpced 'to est.abll.sh the tTPo at 1Umaee best, .a:ted to
operate UDder local CCDitUana re1at.1nc to coat aDd c;all!Jer f:4 1aboJ" 11 tae1
costs. and. other factors ..

!he tollOlll'1ns tabu.lat1oD llsu the -Jor p1ecea at equiP' ut wl:d.cb 1dll
be requ1red 'to -.."1Utaetureporee1&1n __.1 Ic1tel8'.l uteDsUs .tJ'c& tbe
:1.JIsported -black sbapes-. A:pprcn..te sues .a:nd noor space~
are 1:nd.1cated wbereTer appropr1ate, and aD ~te bas~ -.de as to
tbetr respectiye cost.II. Tb.1s latter. how9'er. 1:1 .... an1Dl:!1ca:ttcm.iJt
tbe order oe-.:dtude t.ban or actual. cost. &Dd. aboald be ehecIted .p:i1U't
C'4I':crt prl..ces .!'ter the plant. spee1t1cat1.c::llDa baTe~ ....~
established..
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w1th steuI cou.. tor ~DI.
I"lnsial. aDd cI:r1'1DI w.re

.3 - ? teet x ,. teet x -teet ac1d-proct
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boUt. mri WI'tOl'aU
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IUtll: .tea! (1,300 IIqQU'8 f_t)

1 - 3,000 pocmd eapae1t7baU .uJ. (ld.t.b
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1 - 4,000 J)ClGIadca,.eity balllltll (_til
dridDc para)

1 - )00 poaDd capacit,' ball aUl (td.th
drlY1Dc para)

1 - 1.000 poand capaclt7 .ul. rcca boi.st
md....-u

1 - 2,000 pcaDdcapacl't7 .c,1e
4 - 'WlItdD8boppers
1 - d1al _tel" -.ter
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2.0ti0
.t'~,
~",Ji;

SUO
100

1.000
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5 - S teet x S tNt x )0 tMt (h1cb)
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9 - d1p .. a1uh t ...
S - beaM,. + ••-.

Jdee-]l aeeenorl.es

1.SOO
1.000

sao
1.0l00
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Da1M uR hrAHw (2.000...).000 IqU.N feet)

1 - 10 fMtx 8 t.-to xl. t_t .~~
....ted drter

1 - bo»-tJpetumac. vlt.b tool.

0 •.500 tqMre teet)

1 • !.SO tNt roll.er C'-'WJ"OI" ..,-..
1 '. SO teet belt CCImIJor .,......

band tJ"IICU. stone8 NCb. ....
.ue.11.... eq1idpn J rrt

;Strol LIbor!!«2 (.500 IqU.n t_t)

1 ta TbSdcBe,. Ga_
l IJmter Iat'lect.-.ter
1 - laboNtoI7 t\amac. (pa or~
1 ... _n, aca1JI(bIIlaac.)

bee.. t Ilu. .,... aDd oUIer
aecea~

f9!1rNd~

)- sao D.l t.nut..-n
~ tooU aDd acces~

rotal I8Uaated Coat at',~
~ far Ct::IIlt,1DpDr:1ea
~mdDe811n
rotalPlat eo.t (1:IClu1.... at .Iut.allart1m)

,'12,000
.50.000

1.000
2.50

200
)00
1SO
200

9.0('lIO
10.000

,.,t"'ll, ,~",1'
'~'I'l.~

TIM toUJ:N1Dc 15 • iSri:1I.l u...tr4 C'l.WII'Cial ..oee of~ 111:\ till.
US tor cert&1D at the ftW _ter1a1.a &ad: proc,-bc equ'P? it~t
1n 5eCueu I U!ld. ll.. It 1. to bI ~. ~,•• tJ:d.s dDea DOt iCC8I1tll"'"
tate f 111 &1'Q' .,.•.,a recx:1. aB1at1an or eldon J. at of tile· 1Dd:l'ddlal fl.ra:l
tb'U Mat1cDl4. nor ,~ It ~·t__, U'e tile GlIb"~b t.IIeUS'lIiItIllD
.,.IId be :lDa peatt1an 'to ftPPl7 tbe 1'- !laR ul.. .l .... CCMp1-' lid...
1DC can be obta.1Ded • t,...u.t1Dc st83Od.rd eo Ire1aldl~ '* ., _
d~ SJ»C.U1e ~t.o tbe Paf1C411a1n_l :ta.Ubt.e f 10catMJ .t
U-'5 - 19l,i stl"Mt•••11...*~. D.. C.. : .. to tile Jnnr.l~1ld ~:U
~~:N o.xmeu.. btU1 81111d1"1. ,~. QId.o..



C,ol=lb1an~ "~ 'C<wpI''V'1t fe:rft' Bact.-. lIld!..
'~l £n_.l'ce' StaIlP1nl C:GI;L".f1tt~ )0. ~1WlUd.a
n.ttcbcr !:M.MlC~" ~bar. Wel't '1rI'm-
JC!I'!IIttS Metal ~t.sC~"West tAtq.tte.~
.u.*-.S!I'ftIl7 Corpont!oc. ·,~.. Iew IQrk
Un1ted Sblt6.~ C..,.. It .QllL~... Vellt 1'1~
Vol1.ratb~" stMttlOTPJlt \d,s~l.,

:::h:lcaCC "1t~ Enul81 fr'odDd CtDp:v'I! 'C1CC"O ;oJ.. Il.l1fto111
Ferro CorporatiJiQb.. C1eftla.nd S" Ci'd.cJ
'rbe o. & ,1C~. P1tt.~ n...",lfttda
~B:1,c~rd.fJlC:!I:lI. Iacorpcnt4d. F"nlld~.-t" I.rdSa,.
~o Corpont.1cD. Balu.er. a.." .u7l.;u~'

Abbe ~1nee1"'1Qc C~IV" ... :'j,~'W' !ork
l.J"W:';o SteelCOIIIIfBllIf" Mldt.U.t,..':l!Cl<.
5aker Perid..n.sCOIIpUV'. S-,u-v"
BarI'O'WS ,,"reela1t~ ~l '~ .. Ct..':'.<C'1IlD'at1. QUe
h'tttr4V COljllOl"&tlan • Waltbaa. ~lLMtt41
A. ~. Bolland COIIpUV'\l .st. ~. H1S8GliQ"'1.
9rUlSqu1.~t .~" ...T~..... ;fort
·Consol1.atedProse'ts .~ .. ,.,tOft it lev York
srte 1Da;N'..1Dc iCClIIIpUV'" Er1... ~.,.l '7a:td.a
FleteberEDawelCOIlIJ*:v'"~r,, 'West. .,:~'ta
P1Itte:-SGnFeaDd.r:7& Hac:b1'Pe CcmptI\T.. Bast J.~l. (Obio
Vl~ Steel~ COIIpLV" Cle1i"'~-'" (1d.Q
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u. S. Standard APPN* '-te~,
'W4d.&ht per of Steel tor U. s. a.p !ldcll:DNe

Gaqe Sqaan root st-tdard 1fe1&ht per 0IWt_....
......L __.J(Pc!gtII:I.l}L-__.......IIClaMa.ntr.Z..I';,x:09tlla:..l'...lP9I1lI!!..lIlIu)__---:UR*->--

12

14

16

18

20

22

24

26

28

30

5.625

4.315

3.l.2S

2.5

1•.5

1.2.5

1.00

.]JIJ5

.1.OfI6

.(1141

.0S98

.Qll.78

.aj.59

.0299

.02)9

.0119

.Q1II.9

.0120

.]/.19 to .l211

.lJ2O to • 09?2

.0821 to .0"110

.0S08 to .0ftIf9

•C7J88 to • o:J'M

.0313 to .028'

.02'" to .~

• Q1..56 to • CDJI.2:

.0lZl to.CIU3;

.. To cauwert t'raa sbeet wa1cbt to sbeet th:IcII:neee. ... & factor of
41..82 poa:Dda per square too't per 1Dch th1ckDuta.

~: Steel. ProdDct.a .....1. ca.rbcD steel. Sbeet..~ :I.
!be J,JIel"1can !raD aDd steel Iutit1lte. 1- York c.,.i;y.
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1.stedf'1eld, R. L. Porc.1a1n linuel Jllulul. A J)ea1prer'. oca_
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