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Stetus Aepart on Rusaia Jron

Estengiva resesrch provided the Califomle State Railroed Muzesum

by Dooters Bhat Bed Zeckey, wetellurgists 8t Lhe Unlveralty of Colifornla,

Berkeley, has eatsblished thege factg sbout Fussie Iron:

1. the mebal is pure wrought {ron with po carbon or alloys;

2. 1t3 blue-grey 'rippled’ zurfoce iz stteined by dliternAlely hammering
and heabing stacked sheets of 1von in on axygen i'res MurnkRce kept
Bt 600% F. Chorconl wos aprinkled between the layers of metal to
abzort Ehe free oXyeen In the Marnece thereby preventing Bny eethan-
#tlen af the finlehed suriece;

3. 1its vegiatence b9 rust 1e probebly due to the purity of {roe;

4, there 13 no similar metsl menufactured today.

Reproduciion of BEusgla Iron esm probably be Schisved with resgesrch funde
totalling between B mimieus of $2A0 and € meximam or $2,700; shest irom,
transportation, hammerlng, heet procasEing and miag. coats briong the sum

to & pinimue of $1,700 and @ oeximum of §b, 500 for 1,000 9. fr. of

Mrdshed metel. At this polnt, funding 18 being discussed.

Avallable places of Rusaie Iran are pregently belog inveatigated fTor
their worketility énd their properties when welded, methods by which
1t cen be kemhersd 2re 5ld4o beding =zought, '

; :
. . M,

Hugh F. Smith, Besearcher, CSHM.



APPIENDIX.

THE MANUFACTCRE OF RUSSIAN SHEET-IRON.*

A PaRTICTLAR kind of sheat-iron is manufactersd in Bussia,
which, ao Tur a8 T know, has not been produced alzewliera, It
is remarknble for ita smooth, gloasy surfeen, which is dark
metallic gray, and not hluish gray, liks that of common aheet-
wren, b bending it backwards and forwaniy with tlio fingera
no eeale is separetod, pa in the case with sheet-iron mannfethred
in tha urd"lnurr wWhY b:,‘ rolling; but on falding it c]rmelr, na
though it were paper, and unfolding it, amall seales are detached
afory the Hae of tha fold.

It the foliowing pages thim kind of sheel.iron will Lo denig-
naled Russinn sheot-iron,  'Thia shest-dran is In conaidernllo
demand in Hoaaa for roofing, and in the United Sintes, whera
it is largely used in the eonstruction of stoves and for eneasin
focomolive engines. I mm informed that it is there ram
slnye.pipa iron.

Russian sheet-iron has boen recently mubjected Lo chemical
exmminalion in the Metallurgizal Im{mmtnr_-p- of the Royal
Sehool of Mines, and the :nnﬂliul wark has been executerd
by my aasistant, Mr. W_ J. Ward, Portiong of two sheats in
the zallection of Lthe Muaeum of Praclical Gealngy have been
opernted upon. Thess sheets differed conwideraldy froem each
otliar in thickness, and in Lthe fallowing aocount thoy will,
accordingly, be tarmed the thick wod the LLin ahocts: tha thick.
pers of the former was 00019, and that of tha lavler 0006 of 20
inch,

Thbe specifte gravity of the thick shast wen 7468, and that of
tho tlin shoet 7046, ot 1§-87° O, or 82° I,

On digesting strips of the thick sheat in dilitte bydrochlorio
or mﬂphurlu acid at & pentla heat, s tender, delicnte Liack reai.
due, of e eriginal form and size of (e stripa, wns obtaioed,
Thia resiclue wos examinal microscopionlly, Eul not found to
exhibit any spocial structnro, It I:Iisrtrpenm] wlmost wholly
whon heated to redoess with azoess of air, and consisted, for
Mg most pnrt, of exily combustihle earbon, The lipdrogen
o evirdvid by tha sotion of dilute sulpharie acid wpan strips of
tho thick rheet way pagsad throogh a aolution of scetats of Jend,

when n minute quunbily of black precipitats, cousisting of aul.

u Ry Jrax Tarrr, X B

. Tidnlad Woigmrd ab Mus=fkrs sl I8 TAE FALLAWTPE FLOIL - FrlpAde:—T Ib. Knurign s
:‘:I]':ﬂt 1%, ptsicdnpddn j 1 Fomd o 30 PO Bimp, mrwindngole.  Webderd'— | Akchioy m B Lk
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THE PRACTICAL METAL-WORKER'S AJMIITANT.

phide of lend, was obmerved. In opecrating upon 130 groina of
tha shuct no phuaplotic acid woa detected {::j the mol gl
seid Leat,

Tha propartions of eathon in the thick and tha thin aheets
worp navertaitesd by burniog Alings of the furmer apd strips of
the Intlur in oxygan gna

Hy tha action of hydrochlorio or dilute nulphuric acid, both
sheets yielded an inscluble remilue, which eomained silien,
exile of irvm, and chromium, The proportion of chramiim

~ wan found by fumng Lhe inactebla resmidee with bpitrs, end sub-
soquantly precipitating with nilrate of marcury. '

. Axytarcal Resoion,
Tuezr EnnnT, THAre Md gt
Far ranl. Far rens.

Carhan® - 0D 0 2%
Bylphur Traon Mrnn
Fhoaphrrod T ona Nonp ]
Mungancos Kot wnughl For O0-[HHA
Copper Pt bt ihe praperiien o020
{hrowiam (FTEY.] P o ]
Tgnitcd dnsalahle regidoa 0047 ' 10t Y

Containing 0 034 af chromjom. Contwining 0063 of sillex

The coenrrence of the pecclinr eathonneeous mnss, left afler
the salvent action of dilute hydrochlorio or anlphuric acid, may’
reischably ba asconnled for hy the methed of manafacturing
Russinn eheet-iron, to ba deseribed in tho sequol. Tho sheets
are intarstratified with eharcoal powder, and hound up in pack-
ata, each af whicl is subjected to repented hammering: Henen,
it 12 2187 to concciva how Nina particios of abnreosl ahduld be
healen 1n over both sutinees of ench gheet: nnd, if this be so, &
rolatively lnrger proportion of earbon shoald exist in the thin
phect, aa is tha cass. Yol that some of tha carbon in combined,
may be inforred from the Inet thet distinot hardening occars
aller honting the metal to redness snd immersing it wh'ﬂn kot in
waker, and espeginlly in morpury, (Sos Nota st tha end.)

In tha volomes on Iron and Stesl, which [ published in 7204,
I atated that the mods of manufectaring Lhe Russian shest-iron SR,
in quortion was kept rigidly mectel; thnt it wea made lrom iron -
amalted and worked throcghout with aharcoal as the fuel; that,
necording ko informption which I had received Mrom three iode.
pendent sonreer, the wheotn, alter the complotion of the rolling,
ware hnmmered in paokels, with obarcoal dust interposed be-
iwsan avery shect; and Lhat they wers milsequently sascrted,
and the outor onos, being inferior in quality, wers thrown naida - o
a8 waztorn (p. TADY, Two of my inlormaola wara Tunner, of
Leoben, 3tyrie, and Professor Sirile, of the Palytechnio Inati.

“totion nt Stockbolm, when I bad the plensura of being aagoci-
ated with them oo the Jury relating lo Mining and Metallurgy

¥ . - _

* Trfu] kb TeHgnd ey of whint b bpHered in b morbaaTead]r bl Lo Ly tha aar b
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NARUFACTURE OF NUA3IAN SMEET-ACN, B33

of the Internntional Exbibition in Lenden 10 1802, Benwtilul
specimens af such Russian shecl-iron were axlibited nn that
orension, My third informant wos Mr. Septicias Beardmore,
Civil Engineer, who, at my requast, has personally made inquiry
gongerning he process of manuleetuyrs, and to whom 1 am
indelbted Jor the following aceount, which he sent to me from
Daasin in 1888, The descriplion of tho progess wis soanmuni-
cated Lo bim by M, W, Yales, a mechanicyl sngineet in charge
of an wngios-manufactore /f Nijni.-Berphoy in the ural, Bl
Mr. Beardinors, secoinpoemml by Ar. Yolos, had the opporiumiy
of ineperting Lha anncaling furnnces, hammera, and other ma.
chinarg ol Michoilawaked, whera the fheety ara marde froo relled
iron acud from the worka gl Koreh ni-Gerghe ol - Serge b,
the lntter nuppl_lr:ing tho pur]dlm{ iran, Ag Mr., Tienpdmors
visited Lthe worke on tha ccensinn of hin praging thinegh the
lown oo Benday, when nothing was being S;m}, Lo did pot wik
neas the rnnnipufﬁﬁnn.

1 may add that T Linva tha plagenrs of inchuling ke, Teard-
more amonpsk tha stulents who hava attended the Meablorgical
Lectures at the Boyal 3chool of Mines,

NIECTIMTION OF TAE MOTYR OF WANNFACTUGE BY KR, BEPTIMUE
HRALRTIMAR,

Thin kind ef shiest-iront iw produced from the grdinary ahect-
fron, wihich in derived from malleabla iron, ghteined cither by
puwldling or by tha Comtaise ar Francha-Combd process, ermorl
m Dlassin the Eishoi process. A datailed description of this
proces will be found 1n my volume on Iron amd Sicel, nbove
referred to, af p. 603. Decorborization of the pig-iren i effected
in & charean)-Anery, by o particular mathed of manipuintion;
ead thie resalting ball 18 ximilar o vhat which {s farmed in the
chargogl-liner ¥ in common wse in Dritimh tinplate works. Thers
is nok mueh differcncs, ik in nssarted, in tha guality of the iron
prepared in the Rus:sisn #orka by puddling or by the Comioize
proceas; bt the produoct of tha latter is slightly preferred for
ihe manolastiurs of such shect-1Ton ke i Bow n gquestion,

Sheets of ordinory rhiest-iron ars wetted witle o brosh and
Auwstrl over with powdered ebareonl,  Eighbty shecls no troated
ate puled logether, one wpon the other in sueecssion, and sub-
Jected doring thres heurs to & gowl reddhiest inomn epnenling
lureace, Tha packed of aheets 18 1then taken out of tha Turnace,
tlmzﬂi oo roilers by means of & erane, and hy Lhe rama means

raught undar & hamimer weighing 80 pooda, or nearly 1 ton,
After haviog received mixty blows, equally diatributed, tha
packet is reboatd and rehammered, the sheets beiog examined
io kacertoin if ony of tham have becorns welded topcthier. Tha
packet e n tbird urae anoealol, withdrnwn from Lo furnacs,
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asa TTLE FUACTICAL METAL-TTORSER™ ASS19TANT,

torned over, and haoamered on e faes now uprormast, It 34
anin avneabed, and henaercel e dhs fourth A lash time,
Tl shectn are sheared, rasorted into Noa 1, 2, 8, secopling 10
their sprenrnnce, and agnin nasnried secording to weight, which

variea Trom & 1o 14 The, per heat, Tha diinanagwons af bz ahents -

are aloeapn () the seing, naenely, 47 BY x 37 ¢7,

Tha prive {in 1868)* of the shest-iron manufaetared in the
manner described in 2 roubles B0 kopesks per poad, ar 258
(mearly $125) per tom. The paymwent is by pices-work, and tho

men reeeive, per 100 sheets, 11, 25 k., of which the mastor grta

26 k., thires underrussters 18 k. ench, and the rest 15 k. ench,
In addition to the cost of Jabor in tha after nnd apecial pass of
the manulacturs, thers are the costs for pulddiing oud roliing,
which amound to 3} k. sod 4} k. respeetivoly.

Mr. Reardmory states that, on gonversing with o Treoehman
ftom Derrrintl's works, conperning the manulocturs of thna
kind of ahwnt-jron, e wos informod that two hammers kra uaed,
ona weighing 407 poods and giving sixty blown & minute, and
tha other woighing 80 poods and giving forty blosa n minats;
that the furmer is emplayed first, and the lattoe afterwords, whea
the packet of eheeta “aat bien dresad;" that the packet, cob-
Laining eixly slicets, ia not turned; awd that the numhber of blows
1o b given in left to the discretion of tha master. workman,
Dat with reapoct to the mods of producing the charactieristio
qualily of those shests, the Franchman said, * C'est tont.3-lnit

ung affairs de powdre de chorbos™-—1. & *it 38 whally & meatter
of charconl.powder.”

DEMCRIFTICE OF TITE MODE OF MANUFACTUAR DT ThOF, PUMTRLLY.

Puompelly, Profsssor of Mining Enginsering nt Tiarvard
Univeraity UL 8. A, with whom IEIJH.H the plearera of being
perecnaliy ecqueinted, bas recently published the followiog
desatiption of 1he process, as he paw 1t proctiacd ot the works
belenging Lo the Demideff family, situated st Nijni-Togilsk, oo
Lhe anmiorn Aank of the Ouread Mountaine -

*Threuagh tha courteay of Mr. Nistki, I was ashown through
tha works, and hed an epportnnity of sesing the process of
manuiavtura of the galabrols! Russtan shect-irco, which hns, T
belisve, nover boen denoribed,  The megnatio vyo is ronnted ot
the mine, in herpaof 10,000 or 16,000 tuos, 1o ramnave the littls
aulphur it contmink, It in then amolied in olinceoa! binatfar
nadce.  Aflter baing prddled, the iron is rollel into plates alout
Ef feet long, & inclica wide, wud § inch thick. Tlices, afier

beiog beawnd in s furnace with & very reducivg doma, aro guickly -

© % With the Elt‘hﬂ.hﬂ! st pars oo with the renbbn worlh Aa, 34, teq 'E{ll'll:l:h
poi pood L1 whowt 10 [uay 'S:l per ton,  Uhow rouble == 1oy kagehe. :

1
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" MARUFACTHRE OF RURIIAN RUERT-THON, a7
krughed, to remova any forsign mubslanea that may hnrs fallen
apon tham, and are Lthen posaed betwosn rolla the upper ane of
which ix uncoonseled with tha lowcr, rolling only by frictina.
Py the time the gheel i coolmd, it [e mboul 15 inolics wida,
Prcliages of threa ahects 816 how lai! In tha furnace, and then
_ rolled ngwin, wfter the apper sheet has bean broahed and olinr.
Mgt .' conl:powder thrown betwaen them to provent adhosion, I thin

Pt iron 1 desired, the sheels are suhjected to w thind heating, in 4B
.. peckngms of four or six, and rerolled, aflar whieh they are |
. ¥ trimmed to the proper dimensioma.  Tloy are now sent to Lhe F
" *1_ . forgn, where ﬂmjr pra beated and hammered thres times, in 7!111
TR packages of from sixiy to eighty, Alar the Arst hanmering, N ¢
5‘ R each sheot 1s awabled with' n wel mop, to l?nr:ltm tho sutfacs I
-1 ¥ (it is maid ihab tar ia sometimes vaed For thin pirpose). Two .4t:l 3
. peckages ona het and one aold, are now mized in alternats kil
iy .. ahoels, to produce the greenish color in cooling, and the mized %
- Emknga i then pamstsl backward end forward under w Inr R
L amatniar, and, afler thia, is agnin mized and rehmmmered. The £ g
“ ol puperiority of the Rusmian product i due in grent part to the '~r:!i
:, olaanliness of the work, and 2 Lthe earclulness and akill of thae LI L
J fi workmen., Erery shect that i st all epotted is thrown inte the FJ! N
. ipa scennil or third ¢lans, snd tha difference in valua Letweon those LY
s andl the firat qunlitﬁ is desueled frem the poy of the warkinen. h'F'J R R
R Tha elippings of the ahorts are worked up inlo fine jron, aml *__‘E_ il §
T lusa of inntecinl by the whole pracees is redoeed 1o from 12 to w 1'vl] A
- i 18 per eent. "I'ha Greprood bricks naed in heating furnneay ara B R 1
T meda from & One qunris sand, whiclh is merely aprinklel with A
R h litne-watar befars being meoulded snd bureed, 3 method of W
: ; making fice-bricka which might be weeful, in many coses, ta i
: i our owa melaliurgiae¥ : Iy
'5 The well-known Dinng bricka ars acmpoacd of silien and ApND.
.:-.'1.!' lina; and w deseription of tha molde of manuladuring thom i
AT will be fsund in «ha frat volums of my work on Melllorgy, 7%y
R published in 1261, i)
(A {'!l*': ) o
g ¥ DESCRIPTION OF TTE MODR OF MANTFACTIRE BY ERRRERT BARRT. "H# .
'Iu*!-‘: The Intest published scoount of the procem of pisnofucturing 402
.. thia kind of Hussian sheatdron in the Oural wlizch I hovo met E:.-
I with is that of Mr, Herbert Barry, sod i na follows:— '
L{:' L “"The reficed iren i hammersd wndar the tilt-hanwmar into
% L oof narsow glabs, enloniated to produse a aleet of Bnished iron twe
Ay M archioss by ooe {58 inches by 28 incles), weighing, when
o T
- l;."' o deroay Atartlen and Aals, Notes of u Fire _vary »ourney acgund tha
. J-‘l; i o . World, and of & Beddencs in Arizons, Jepeo, sod Chice,” iy Repharl
£rinll¥ Fompeile, Profemor fo nreard Universily, and anmetimo Miniag Engineer
. L f in the seevicw of the Chinews wod Jepsoess Uoveromesls.  Lapdsm, 1870,
i i Tp. 42l -
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finished, from @ to 19 Ibs, Thess stabs nre aadled baloanion

They ore put io Lhe rebenting [oronces, hentad to a rald-lient,.

nnd rolled down in thres operations to memething hka n aheet,
thae rolls being rerawed tighter ws tha exclnea sheoot geta thinner.
This must bu smbacguently haminerad, to redoes its thickness
end 1o reccive ihe glanse {i_a poliah ac glaze) A number of
thesa shects hinwing hesn agnin mnled ter & red-hoat, have char-
aral, paosded ke as bnpalpabla powder s possiblo, staken
brtmeen Uiew through the bottown of & linen bag. The piley
then receiving a covering aod & boltom in Lha ghape of » szl
of Lthicker iron, 1a p]m:eg under & benvy hammer; the bundle,
grasned with tonge by lwo men, is pakqﬂ brokwards ol Fors
watds by the grng, 20 thet every part mny be well hammerad,
Bo acon ma Lhe mﬁuuu goca off, they are finished, wo far aa thid
part of the oparation goes. So far, ther have recoived somd
ol ths glimer, of necamary polish. They are ngain heated, and
treated difersntly—in thia #eapect, that, instend of havin the
powdarad charcoal strewad Letwesn hem, oach twa ved-hot
nbaats have & cold finished shoet put batween Lhewm: ﬂ'ﬂ‘-’,f ard
sgain homioercd, and, afiar thia progess, are Bnished, es {pr AS
thickness and glance goes. Throwa dawn separately to enal,
ihey mre takon Lo tha shears, placed ot & freme of tha reguintion
size and trimmed.  Ench gheat 13 then waighed ; ad, alter being
thos waworind in weights, Lha atiests ara finnlly sorted iolofirst,
aecond, nndd thind, ncearding to Lhair glenes and froedom from
Baws and spotn. A Arat-clogs gheat must be like n mirror, with.
put o spol apon ik Ooe hundred pooda of dafvanky makd
povenly pomds of Bnished ahiocla; bat thid allowanes for wails
in far tad tarpe, kod might easily Lo roducad.  Four bonts wre
required to finish. The gencenl weight per shoot s from 8 to
13 1bm, the larger dammﬁ bering from 14 Lo 1L thay but ther
are made wejphing an much as 80 ibx, and may Lhan nlmost ba
unlled thig boler-plates, beiog used for stoves, ko, Besides the
Anizhed sheots, 1 quantity of whit aro ealled red sheetn aro muds,
wlieh wre nol p-ulln.hEl:L sarl o nat unﬂcrﬂu Lha ln=t ::npﬁrn.l.iﬂl'la
HToking tha Michnilowvskai works, which ara the largest
sheet-iron onaa in tha empire, I found that the power running
tha aheet-rolls wos enuivalent bo forty horses, the rolls fnllki-:i
paventy 1o cighty revolutinns a minuta. The banmers used
nre pewerlal, having the surfaca of Lthe siroke very lurge, Juat
tha contrary mhape Liera L tho endinary Gl hammer, 5:.'1r|_i'E
wrns out in & aldft from 450 @ 60 shects, In Lthe centra
works, wizare ther make shestiron from puddled iron, they
rull it into the peceansry mize, and then rell this dalvanky int
balf-remdy aheets, with the some eutt of rolls as are vaed in the
north, but whicl, howerer, run mich slower; the fuish heing
given alae by bammers in tho same manper, hot learing cul
the finnl part of the vperation of plwing cold finished sheets
beiwern tho Lot wofiniabied oues, The bammers wra pak S0
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MASUFACTDIE l.':l'r NUSEIAN BIIERT-TROH. gan

heaey, and the hesting furnnces nre pot an well conatroeted and
do nok regulate the flama s well. Tha trimming. snrting, &,
11 enrries] ouk josl in the same wav, Tlio wnaioa in rontly prenter
in the central worka Lhon 1 ahercdd ba in the narth, s 1he ham.
meted iron doea not lenve poch & raw edge as the puddled. A
fect Lhak proves the superior manufacturs of the north aver tha
other parta of the empira is, Lthat whereas o the former abeet.
iron 18 the besbpaying, in the laticr ik ia the woral Luriness,
Fur the wzes whizh sheet-iren is pat to, duetibility ia of ha Arag
consequenes | and no ahoet-iron i3 of prasable quality that will
not bend four times writhout breaking: aome mado in the Ol
I hnea hent nn much na hios titnes withoul showing the brenl,
Coupled with thix quality, tha glores must be tnken inte con-
gicderation, am good polished iron will prt take g0 much poaint aa
tho infarior polished,

“'Tha most rono#ned trade wark in the word for mleeet-ivon
heing fakeplef ia by o means & proof thot it is superiar Lo that
of all other makers; wnd, in foct, it in not mo,  “Fhers aro othar
makere eoually sa good, and T fod, beyond any douht, that the
Leat aheel-iron jo Rusein i3 made st Pestuchof's works, & amall
eonceth in the goveroment of Viatka; and even at Michnilor-
al:ci I hare eeen sheet-iron equal in evory respect 1o Takoviels.
Fur alicetiiron made fram pudidlod iron, { nsyume tho only Inrga
mnkera ta bo the ¥Yuickea Warks and Demidof; and 1 much
pref-:rr tha manulscture ol tha Mermar, 24 it 18 moeh sollcr'®

DEICRIFTION QF TINE MAONE OF MANDFACTITIR, CIAWDMUNTCATED TD
TIiB ALTIIOR BY H. DB ETIARIEOF,

Tawnrds the end of tha last year (1870), I hald the plessura
of making tha acquaintance af Mr, M. ds Klanikef, in eminent
Ruszinn man of relcnce, whila he was tewporarily residing in
London, und I asked him whother he eonld give o ey infor-
mation conceroing the manufaocturs of the kind of shest-iron
hero in gquestion.  Tn reply he atated that althoogh be hed »

eragne] Interest in ironwotks in Rosain, vet he Tiad no know.
alge of the pabject, but that he would communicats with a
friend who was angaged in ita manofeture, and andeavar ta
procures from him w trostworthy secount af it Shortly alter.
watds I received & lettar from Mr. N, Jo Rhaniknf, dated Fab.
ronty €ih, 1871, enclosing the lollowing deseriptian in German,
whichk he had obtained fram Mr. K::kchnmtr.‘ I hava preat
E:]m:aurn in publiely aeknowledging my olligation 1o 3r, N, da

havikef for bia kinduess snd promptoase in LLis matier,

4 Rgpian HHFHHFEI-['I'J Warkn, Irom, Cerper, wad Oobd, canpincly de- -

pritel™  Hy Terberl larry, lata Director of b Fatules pid Lroo Works of
Yoickae  Leéndog, 14707 pp 29 & aeg.
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B4 THE MRACTICAL BETAT-TORNEER'A ABALaTANT,

The manafnctore of rlozed shieetaron is carmied or a2t the
ircoworks which are silvoosded oa both firrleg of tha Oural
Mountaine, The aheetn aroderived from pig.iron amelted with
eharoeal, knd converted iolo malleshla iron inonelikreonl-Anery,
Tha malleable iros ia rellad into plates of an ordinnry trnda
kize, pamely two mrchines (G4 irlcrmu Englisliy long, and ons
archins (28 inches) broad, At romeironworks (f way atbompted
to aep puddled iron, but withoot gueoess, se the pheols g2 ob-
tained did not posaess the anme aodndneas,

Thers in polhing partizalar iniha poiling of (he sheals ax-
eepd that ik s cnnﬁucl&d very catalutly and guickly, ro that n
gnog of workmen io o ordinary abifr of vwelve hours will
torn gut from S0 Lo GO sheeta,

The ghief peanliarity of the Ronsion method of mannfuctor.
ing aheet-iron consiste in sommonicating to tho marface of the
abects by & particular process & mirror-like glaze of a brown
or nrnﬂkﬂ-Fra_'r colar,

The rglled ahcets ate ghearsd and arranged in paekets Lo the
pumbar of filly or sizly, snd aemelimes s bondred in ench
packet, the wucince of ench ahest baving been praviewaly wetted
with waler and dusted avor with eharconl-pawder. Eacl prekat
is enclossd in woste sheoty, and heated in an gnnenling furnoce
duting fivg or Mz hours, alter whiok iv in taken whi?ﬂl kot to
the hl.mmar; sod #xch slheok halare Q-CH;I"].‘IE i1 froed aa quiﬂk]j‘
ag possible from the remainiog cherconl-powder, 'The gheeta
are again arrnnged in packels, and hammored with o particular
bammar, naned in Busgian "rﬂgnnn{j malnt”  This hasamer
waipha 03 pogds (about 2108 ke, Fuglish), and gives fram 40
1o alzly Blowe a miogeta; and ite giriking Mnoa i 11 inchos wida
and @ inches long. Enoh packet in bommaered uniformty over
its whole sucfacs, wnd aftor coaling is anneslad.  Afier this
aeaond heating, tha packet ia yebammered undet the aama ham.
mer during frem ton to fileco miautes, and is agnin annenled;
aod the ennenaling and hemmering a2re sgnin repented from four
Lo five times.  After the lost annenling, the prickat tm hnmreered
duriag Iram (wanty-flva to thirty minutes oader the soocalled
gloriog-barmer, which weigha from 40 o B0 poods (1444 1o
1805 1ba. Feoygligh), and of which the piriking face ia fram 18 ko
17 inches long, wril from 20 to 21 inelwos wide,  After thia lzae
operation the packet ia onened, atd the sheeta ars shearved tur
tha Bast time il pagorisd, according to weight and exterual
RppfiragCa.

Fhe yearly production of this Kind of shesl-tron in the Oural
in 1§ million of pooda (about 24,132 toos Engliabl The alieers
ars usually twa srchines (58 tnchee) long and ona arobine {23
inches) wide, and weigh from 10 bo 12 Tos, Russizn (i Ib. Rus-

sinn = UH0204 1h. svairdupuis)

Two arttales hova been published coneorning this manufie-
ture io the Hussian Mining Jouraal, oue i vul, iii, 1885, oud
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MNANIFACTORE OF RTISTAN BRAEET-IRON. f+1

the other in Kos, § and 4 of thoe year I970. Dinc T have oot
hnd Lha opportonity of aeeing oither of those aetlclea, which
aro Wrritted in the [omsirn language.

DEECRITTIOA OF TIE MODE OF MANTFACTITRE DT CATTATT M.
. MESTITCEHL . ELA.

Tawnrl 1tho end af the gear 1800, I was Geored with o 1etter
fremy a Hussinn mining cogiveer, Captain N Mealiteherin, con-
tnining & mnuch mera cireumsiantia] aad satisfaclery deseriplina
of tha wnda of inanulfmeturing tha kind of alicetiran which is
tho polijogt of tlrss [snca Ll Iy af the for: fJiIu._!, ahed thin
any which, po far a3 I nm aoware, Tisa hitherta bBeen published.
Tha dogceipninn in illostrated Ly hand-skeiches and prefacod
with the Rllawing remarles, wlich. T preseal with onle o Mow
slight verbal alterntions:—

“Rie: Tn Tonr work, ealitld ' Irom wnd Seel” T notiesd st po T in e
wrllels on Hnesinn Eheeta. vour remark that ' metled of tlhoir manefactors
s, pou brliove, ' kept rigiil; necrel, anrd tha mannfactore of such shosts 1o »
doniakeralom in thin coantrr”  Huving, daring sbogt thren poars, been engaged
in Flerin sl h|1|-|||!' gt ol the Hvmsiey (orretamtal, ned hering berg
arguainied =itk Dt braoch of S [Rdestey, T thought thet LB woold be of
pemsa Entereat do vou o havw infoemoadion soneeming (he medhoed s af Triceinem
which ara weed in manafacioring roch sheetiron (n Hossin, The procow le
fretly opro bn the inepection of sll fooripo tewwelicm, on well wn 1o pedivea of
the cooobry, bl wery littke i knaws of [E I Weatcrn Fumpa, chicBy becquse
forvipnern art ignorant of the Ruwbon Iaogoagn, and alee on wecoonl of L
remmole o nE 1bw placcy -uni 'I:l'llﬂl:l[ﬂ.l:‘l.l": feoem 'ut.-:m Europe. .

"] beg Lo remnln, Tooee, da,
"N MrcanTrneny,
“ Busten Miviog Engloter, Saptain,
S Mrrmpre Mo, flrfimd Soreer, Lamodin, '
160k Napambar, 1848,

I may add that I had xlso the plensnre of making the nuihor's
perecoal soqueintance, :

Tha manofacture of ahast.iron in Rowain ix clhiefly conflned
Lo the ircnworka on tha eastarn aide of the OGuaral Meuntaing,
The mallealds iron, which in lia wubjeet of this manulacturs,
is derived fram pig.iron, obtaioed by amelting the fellowing
ores wilh chareon] in cold-blast fnrnaces—nomely, mngunetite,
enrhonnie of iron (f.rpﬁmrn sidierite), and rad and birgwn hematite,
The conversion af the pig-iron into mallenhle fron ix cfocled
either in the charconl finery or in the poldling fureace,

"Tha I}uudﬂ]u-bnlh, intomded for the manuficture of sheet-iron,
ate tolled iolo bara & inches wids and § inch thick., Tha iron
shonld ba mors crystallins than Burous, and ehould contatn

miffciant enrbon ta render it more Like siec] thon iron. Tha

machinary regnired ¢onatan of ane ar Iwe pairs of rolls and

bwa Einds of Lamowers, Rebesting by eonducted io luroneens of
41
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a49 TIK FRACTICAL HETAL-WORKER'S ABIISTAET.

particuler construciion. The rells nre driven by waterowhoaln,
and should moko not fewer than BRty Tovolutioms . mionte,
The hainmers ara nleo put in motien by cama oo the nzlen of
wnter-wheals.  The hammer.hreads wre o wrunghl-tron, with
wirikivg facon of eteel, Emch anvil consizta of nealid bleck of
white ensb-fron, It is necessory thob the homnwers ood mavils
abould Le #e nade in vrder that thor moy have the requisits
hardness in defnull of whicl 1hg murfnges of the sheels would
not aegiirs sullicient brightness or pelish, 'One kivd of hams
racr im used far widening, wnd the ether fur srnuwathing, the
alteete: both are miscd to wha height of 23 inches, and pive
fraen Wiicly-five to forty Llows o mineta

LS | £y, L u.,‘"r_"--._‘*:. . by, b : i‘?i' ']

g ##0 B3e wipeptlsn of e Dot Xlnd of Joomer for widsming the shrats, of 1ad
Anvil, and af 1% Twow. mLeal.

Fig. 804, Kol slerstlon of The Fnsmar-hesd el Al
CTHe wenda v ghvam weder Fign. 69% gbd 096 They sumbep ||:|11i'|lili dimanafbe N
lnl]i.lh Tt e Jucha )

Fig. Lo, . Fip LB

i

Mg, W e slerailon of b mased Eind o Dammer for popetblag dhn sl of
the Aar[, ghd of Lhit Com-whiesl :

Fig. Wi Eud alevatlaw of ted Hiromgir Spad scd Awelt

[T druwligl for all the weted.caks hars koo made kr Mr, ™. Frim.]

Tha rahenting furnnce in represattod in Figs, H07T-3-D-600,
snd is ia hoped thot ity eonstruciion will ba cloarly underatond
from & eareful examinmion of thoso flgares,  Woml ia the fuel
wsed. Tu will be perecived that this furonco difTers widely from
the reheating or aunenling furtinees employed in this ¢orntry.
The fireplace sxlen:ds uui:r-lhﬂ bad of the rehonting cliombar
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from end lo and, and the greeous produeta of comhoation e ter
that chamber througi & yories of fve similar and equal openings
1o the boltom on ongh aids, '

MANDFAGTURE OF RUBAILY AMEET. | RON,

047

Flg. B97. )-ngitedlna] meelinn af dhe Rabrailng Purnscg om 1he line A N, Fig, 500,
Flg, 360, llorlnonial wtctlom gp 1En line X F, Fig 397, '

In the comatruction of thess furnaeca thera ia vne principle
whigh mont he ripidly oleervad, pamely, e complera cxedu-
’ian, &% far aa practicgble, of frea stmosplicric air frome the Te-
heaning chamber, ia order to provont muporficinl oxidntien of
the khects. With this view, nok only must the walla be made
tmpervinns o eir, Bl tha fire and eeli-pit doors (id 4}, ns well
sa the end duor {¢}, must be minda to AL as Kight ma pasvible,
Tight fisting of the doora {d ) ia secuared by tho nrrabgoment
shown i thae fiEurga
Tha pudilla lnrs, & inchos wule and } inch thiek, are eat inlo

R TR F R e TR T Y, T
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f41 TRAFE FRACTIOAL METAL WORKEW'S AASTETANT. -

Eeven 29 inchea long, which weigh aliout 1585 1bs, nvﬁfrﬂupn%s
10 e ?—J. I3 Tless pivcesare haated 10 rodness and crons-

Flg, k2%, Trumrrarsr vl nnotha llos 0 D, Flg. 97,
kl:. AR, Fod sleralius, Sheare the ghén ity g |m,

Tub reciawirg Lorranp, #i72 Dracnirt 73 FamddER, JFLY 40 Fien BET-4-1-4HL

*, Armnyg,

i bk Flase lrafing from the Areplaos lnba the rabeniing cham'ber.

v, Cblmnsy, whind, In the vl deatahas, 16 shywa & mada nf Hrate] loenplata.

iﬂ, A rnd Avh.pit Dot | ittty ard thedo of ga=tdoen, spd arm kingplf sk the 18p ]
und Ly aach o m hoeh Je peal, by whigh b mey e esnrenlantlp speoad,

i Colimigrpiprd Drper,

i Barhet of Bhirin, wurenandsed by I of waed,

rolled into sheaty abnut 28 inches aquare (nee Fig. 8013 and in
ordar 1o Letum thus azeeodol, they require tu be passad Virough,

; Fig. 181,
*

The rhadud [l vrpra=cAfs w plech of "mﬂ-ﬂrr-hir tot far rrellipg, mm] 1he duerid [Creg thi

I--rn wwd dimeosi-ond oF Lha peagbiing sleces, 4

tha rolfa aboat twalve of fowcteen tines.  Thu mliecta thua pro-
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KANUFACTORE OF RUSIAY EREET.Tho Y, g4f

Buced kre nrranged in paekets of threa in encli, heated bo red.
ness, mned rolled, each packet prssing threugl itha rolla about
ten times,  But, joat hefors ralling, vhe snrfaee of each Packet
it elennen with 4 wet broom, wmally made of the green lenveas
of tha ailver fir, and rowdered charcoal is sirewn between tho
shoots, §o the mannnr slewn in Fig. Ang.

Dlagrum, nut s doule, shawbng Fhe manzir of rerwin

& the chareenl -powder belwegn tha
LTS .

The rheets obtsined from thia rolling are cheared to tha

dimensiong of 23 inches by 66 inches,  Facl sheared sheet ja
hroshed all over with s mixturs of hireh ehnreoal-powder aml
water, and then dried,  Tha shests, s conted with a 1ljn lnpar
of charcoal.prwiler, arm arrnged in packels containing fram
kaventy 10 B hundred shects sach; mnd eash pncket s bound
up tn wasta gheets, of which two nre Maced at tha tap and teo
& the bultom, sa shown in Fig, 403, A eingle packet ot & time

Ty En3,

Fucket of skintn bnund np 1oy wagbe shasnn

1n rehentord, with togs of waod slout T fuoob Temg placed ronmnd
it, it reprusenied In Figa 508, BON, el wlem ufpwhich TR
avoit, 8y far s possible, the presence of frew exygen in tha ro.
henuing ehamber, The gases and ¥y avel vid T Ligntod
wand conain eumbnstible matter wlich wonld tend to [rotot
Lthe sheets from wxilation in the event of fiew exygen Loding
it way into tha relenting chambor,

The packet is Leowed slowly during five or aix Lewra, aficr

T T TR
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" aferwards comyleiely

548 THE FRACTICAL METAL-WORFERS ADSISTANT. - o

whiols 1L is taken out by means of Iarge longs xnd Linmmered
wnder the it kind of hammor {aee Wigs, 6688, 6043 The paakes
is moved wo that the blowa fal] in the order indieated in Fig, 604,
Aftar this frentinent, Lhe surinco of the packst presants & wavy
!l]ppﬂ-rlnl:ﬁ, ni tha siriking Ines of tho hommer and 110 fee of
the anvil are buth ruler narrow,  When the pocket ey tra-

velled about mix times whder the hammer, in the munner apeei-

fled, from a 1o & {ma Filg,- G, i i3 removel; and imeesdiatel y
i lien] ulieeta ace nrmugud nltnrmataly
between 1hose of the pucket, Tho packet thas en mposed, which

Ferapsclite vdum o b pmekrl o shrain, shomtng the eeder In which tha Blows of the
Bretimety A friten,
aoctaius from 140 Lo 200, or twica the nombar of ahesta in the
packel tubjectel Lo tha firet hammering, i3 hammered under the
#econd Lind of hammer (sae Figs, 695, 596,) in the sams manter,
but not ta Lhe pma exutent, ns the firat packet. Instend of being
mored tuand fro six vimea fram right to left, iv is moved a0
ooly twice. Dy this trewtment, i’ tha bammering ba cnrefully
exeoated, the aheets mequire & perfeatly smooth aurfien; but
this resull would net be obinined without the jorerpuaition of
the amooth-faced flniahed plutes in Lhe munnar ahave deacribed.
After ths mecond hammering the packet is opaned, the aurface
of aach alent iy rgain oleaned wilth & wet branm, and vha sheets
ATS w0k peparalely in & vorticol reelk, in order 1o ¢unl, oa sbhowo
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i Inp. 84 Thexa ahesta nra aext slienred to the duncnyions of
29 inghen by 56 inchoa

Tha aciual goat of manufetaring theso Rwacian sheets iandongy
190 1ha per ton, Lo which muat bo adiled gonoral clinrgas, wilieh
rnika the amount Lo $GE or 170 per ton, exclusiva af prode,
Tha nveragn nrice of ahret-iroo at the Mir of Hijui-Nn'rgnrn-d
in ahout B2L or 260 per tun.

Althouph it cnust be mbimilied that pot ooe of Ll Torepeing

deseriptions of the mode of manofzotaring Lession aheat-iroi
im complete in every rospect, you it in bopod Vit a earelul ad
gompuraliva stady of the wholbe w11l eoahls the wanufactirer
of aheal-iran to oleain all thy informatien which he gy Josirg
e the puljeckt,  Details which hava Dbean aomitted, even in the
mosk eainprobonaive of thess desriplions, will be fownd ix the
athera, _

If an sttompt aliould ba mads to manstfneturs alar aliect-
iron in thin eoaantey, it would, prohably, not La noacoasaTy cx-
actly ta imitate the llussizo provess in overy particular. Thus,
instead of emploging such wn aunoaling (urnace &a han been
ileseribed, the method eommonly purawed at tinplata worl,
namcly, annealing io covered carr-iron vessels, might be adopted,

.

NOTE.

Smes e loregmng pages wera o Lype, tho fullowing addi-
tronal ohaorrations Licve bHaen mymdls e

Sirip of the thich and thin abrets were henied e erdocie im0 m eoreend of
dry hpdrogen, when sbeam, loring & olight empyecnmnlic wlor, wan evalved
fram The end of the glesctube iw which the esperiment war mmibe  Ttr dlr
Erenlmenk tha l1.ripl M:q-flrtd the chnmeferialié valre wnd A5t :.-:l'u-ﬂ-l;rf nn-

binvel brom,  The surface of ke e phate, when meguiflied phout By

iamelees, wan deen §g be retireleted wich minnte crackas while loree ani theea
were monll il:lI whirk conteine! blosk matier prpsnfdinyg clinregal. n oo
or 1o of the miepn rafsed Tines, alet melicidated, were olaeryed, which wema
donlitiemy 1ha Impreminn in reliel of thn cracks apon the aheet im eantael with

“which il hnd beow baninesed.  The crachs soemed tn penetrats o w terlain

ermnyen clepth, b which they opemsd an brading, learing w rr':ll:rn.'lﬂ]wl'k':n
free Tram crarke, an thouph Ihe metn| Gcfow (he doral of the ctacka diffeecd in
qrality MMom Uik wlarh was aleore 1. The #orface of tha b srip=, which
hadl bwew expared o Hie grtion of Tepdrgea b Qe hanne? degenlsod. was neeh
et fiely granalur and mare aniform thas that of e ick atripm, and 1ha
eroeks werp both lewier snd smniler 1han thnen jg the [piter,

The proturfion of abewis b 1he aotion of hedmgpen shoewn Uok 1he jran wny
onre a7 et paperBrindl ¥ oxidized. The smprreamalic odoz st peolapldy dag
1 1o preecneeal o little pily matler ap the siplpa ez peripentes gpon Bed Lol
e precipurly sevuctd oF atheen e cleaued.

-

H L] .
—a g
r—

LR T e

iy

=
i

-

Y
T

.y .flﬁ'r .

o

_— .



A T Y

._'.. --ﬁ...,_ R o
+ ﬂ. ' .E_ﬁll J-!;FFT: ‘L{}' . :' .-
'| - il:' ! d-‘"'" J I‘_.LI .'_I.: .r'| '
S

Lk I?.'hl". L

THE PRACTICAL

- METAL-WORKER'S ASSISTANT:

EnE NI,
.
4|

h

- SETHLATRAM CREAIFTRT, TTE ARTY aF TNRkg ALy wPraTa ITR ALLATA, ragAing ap
L. INOK 4nn IrENly RARRR ARG SRE TRSFERIRA, W ELF|xD LLL I TETE
i FOXECITE, Wohkh |9 AENT MET,L, THg FUIPRANEA Tbrezekar ou pay
ro. et FOEALITT #F TR NCTddL, Fol.h asihdd, amb v EORT WP RAN gD
o FADEMANR Y, L3D MOLE BMrLstaa By NATIL-WOR RN R,

Lak: B

Bt APPLICATION OF THE ART OF FLECTRO-METALLURGY

¥l .
W NANUTAGTURING PROGRSSES.
1 vl I-",_| POLLET e FRAg -
ik {';{;‘I]:-: DRECINL BTACKL, MNP FEOM TIFE wORKE 0P EALespesy, NENIRRAA, LETnL
1'{ “.‘I,:;E _:" FLOCWIRN, AFTFA, ArafFppm, CLAT, PLIRRAIAY, AND ot ERu,
.“'.:" !i E £ 1
Xk,

) OLIVER BYRNT

| A KEW, REVISED, aANT IMPROVED EBITION,

1
TA WEENE bh g3k

AN APPENDIX,

ce
i T TR MANTFACSTORE Op RUASTAN SNERT RO, .

; Wr JONA FRACT, M.D, F.pa. L
oL
HH MANOFANTORE OF MALTRARLE 110

’ ) OASTINGS, AND
Ny .. INMTROVENENTY 1IN BUSSEMER BTERL,

"By K. A THFQU!T Tueeinr L] !rnrlnu
.-,....mn..m ”’T 4-rH~rH—,fﬁr Bk ey
PN ITY ATy o)
# CALTTeiST A, -

Y PHILATRLPIIIA,
HENRY (CANILIEY BAIRD,
IFhI'mTRILL POT, MiIrke,

108 WALAUT @TRRFT,
1874,

?lﬁ'th-rn'l of T Kwhirey.




