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1645 Blast furnace D # (Saugus Mass-)
furnace and forges (New England)
wkiBE 1675:N.J.

stone structure  1716: Vig, Maryland, Del.

1740:N. Y.
Ak Dfurnace and forges
60
1791 furnace- 16 forge 37
(Pa)
funnace - 16, forge 79
(N.J.)

1730 A LIBE DR E N-E—N. J.Pa~
raw materials : [ocal ore—Miss, Mich ore ~
fuel 1830448 charcoal

i?MO’lF-N anthracite and bituminous coke

1840 :cylindrical structure~(wrought iron & fire
dlick B)
fuel : ant hracite coal ®F|f
1830 FFRD%KH: i) air blast Alcold air THABER E
A-+4r hot air blast ~

1828: James Neilson of Scotland

1839 : Benjamin Perry or Wiliam Lyman,
(at Pottsville,Pa.)
Z 1 VIEE fuel icharcoal — anthracite ~
production (4 /)
1830: 165F + ¥ 1840: 63

1840: 285F b ~ 1846 : 42
1850: 565F + ~ 1856 12%
1860:1000F b »
1860 ~ 1880 4=4%
Blast .furnace T pig iron -

1860 ~ 1880 4RV, old type—> modrn furnace IZ¥x it
(cf. Fig: 11~ 1land Figl—2)

1860 : Blast furnace ® high: 30fect

1750 : steel production DEHID T T A&
1810: 917t 6% (Pa)

1831: 1,600t 14 % (import 1,600t)
blister steel.cast or crucible steel
(1200°F=1300°F)

1541'9 : William Kell y 7292524 (steel)
e
1850 5 ¥ (4 T Pa,) Swank, 1880 4% the Census-

1856 _ 57 H. Bessemer & Kelly #$patent Pa. [ronmastes

D &L 136078t )
1860 : rfuls blister steel, cast, crucible steel

1858 : Siemens (England), Martin bro (France) 3
PR
crucible steel (3, blister steel DX S slag # & 0
D1z, raw materials blister steel
England : double process American practice (%, sin-
gle crucible process 373
D15, "Cementation pro-
cess DRz, MEflERE, %
1868 : T4 D #11, charcoal dcarbon #%
_America ~®# A molten iron ICAD Zird
Abraham Hewitt (%) %P < :crucible ohic
Wrought iron charcoal 4-
Trenton Steel and Afvb,
Iron Co (N.]J)
crucible steel MRE iclay O ) OTEAR
| 1740 :Benjamin Hunttman (Eng.)
1870 :Bay State Iran Works 1708: Ot &S 454D
(South Boston, Mass. )
5t 4RI Mk boiler plate, locomotive fire
box plate Etc.

_puddling furnace - wrought iron

1860 4th#E, Bessemer process DMA(cf :Fg 4 —-2)
1867 : Bessemer process @ commercial basis DL
KE43L rail ERE

EEH S nail, sheet iron implement
casting for stove, shipbiuld -
ing @72 ® anchors, etc-

1830: butt weld pipe i furnace i (Philadel phia
1849 : welding furnace @ (fizioil field, water systeum
ete)

1810 : first rolling mill (Allegehnies, Pittsburgh) 223

W irazors,
1810 : plate mill (Coatsville, Pa) edges. “shear stecl,
two roll tool, sharpcut ting
1825: 5
1830 :rail mill = heavy rail, t-rail railroad @78/
1847 : 360,000 t H-4E  hammer
1843 : first rod mill (wire B5M)
plate mill (at Coatesville, Pa.)
rail mill OfEA% i) Mount Savage Rolling
_mill (Allegany County,
Maryland)
1846: Two-high Railmill ii) Montour Rolling co-
(cf:Fig 4 —4) of Danville,Pa. (t-rail)
1853 : 3high structural mill = Abrand Hewitl (Tien -
ton Irov Worha)N. J. Sanvel Rmes (Pa)
1857 : 3 —high mill ®%/% Canbria Iron Work
(Johnsontown, Pa.)
i, Civil War DI 7
1860 — 80 “F{Lirail OIEET % - 7
1860 : non-reversing toype 1872-73: 48 OJEIL T4
1860 44t : first_blooming mill  1874: 69 drail E&E
IE) George Fritz

35 heavy rail
. 50-60 pound

34 liyght sale 8 pound

Cambria [ron warks

1864 : 3 high plate mill

Rolled
finished iron products EEWG:iron rail
1866 : revesing mill ® 7% Z DA

1871 : Holley @ 3 high blooming mill plate wire; bar,

structural shages
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Hli )% fif > 8 4 Cauxiliary equipments) 7 # Y #1— Wiliam Kelly < lidea (31 U % W15 (G. Fritz RO E)
1860 : blowing engine T hot blast %% %, 4 ¥ 1) 2— Henry Bessemes, Robers Mushelt, (cf:figd —5)

iy 4) @HEBOMEHE  2) mulelower —
wheelborrow CFifl L—#gii~)
production capacity * 10011
i) cylindrical iron shell CBig) i fire blick % L
xO%5,
i) stone structure =>iron shell furrace (k%
~)
air blast @ preheating
1869 : Jhon Player (player stove)
“Thomas Whitwell
1860 - 65 : {ifCH7 ki T hornby Iron Works (stock - |
ton, England) Consett Iron Works (England)|
1875 ¢ in U.S. A Dade Coanty, Georgia, Port Henry.
N. Y, Inorton, Ohio. 2% EiCiltd
1863 : @1 Chigh pressers) John A. Fritz
blowing engine The Lehigh Valley, Castern Pa.

<

nth) Lucy furnace, Pittsburgh (Carnegie Bro.)
1872 ¢ Isabella No, 1,2 furnace 550t (peroweek)
(scale: 75 high, 20 feet diameter) f. (figd-1)
Etna Works (Ironton, Ohio) 2 J&
scale : é?}fh{ghi.blowdng engire, Whitwellstove)
Cambna work
Iron ore = Lake Superior
Blast furnaca /o 3 BF

1880 : output - 100t
(per day) .
i) 1880: Rapid blowing or driving — i A el |
1 OBRRHE 22
i) 1885: Hii 2 {k—blowing rate i<, #AKHN
& Db,
i) 1889 : furnace shape & 2L —iu e bk &
rapid blowing, lower fuel rate.
scale: Lucy E Isabella F.
VLA HB 4 % 4 Bh b o> SR

1880: 15,000 cubic feet
1895: 25,000
1900: 100 f. (), 221 (d)

CAIRL, P47 LAY
11. 1864 : Wyandotte, Michigan. Kelly Pneumatic Fur -
‘nace 2Yst MK
2.1865: A. H. Holley Troy, N. T.
Bassemer patent 4 /< & <,
1866: pneumatic steel association
Bessemer, KellysMushet @ patents %
M &Ko (scale:25—5t)
1866 — 1867 4-: 13steel works Asf#¥ch
Bessemer process @4 f &
Captain William Jons, Jhon Fritz, Robrt
Hunt, Alexandn L. Holley (consulting
enginers.) Wyandottee ZDZ { 9XT®D
steel works % &lti%,
American system i3 cost of labor # & ¥ materials
DEMTHIL, England iCxbd % A0 2 b, KiRtEE
Rk (fig 4 — 3)
1880 — 19000 steel making facilities o7&/
@ 51, @ ¥4, @crucible f.
(U #547 (Bessemes converter) O size
scale:
1881 =10t - 54, 6}at — 21 Jk)
Ameican standard practice (two

converter plant. p.)

1892 = 10t E— 173

1901 =424 10t 2L EC 100 2eh) & iz,
continous flowd 723

1) 10t —22, 1125t -4, 12t - 7.

15t — 7, 20t — 247plants O,
33 plant {2 2 5o converter, 9 p-
22k 5p— 1,01k, Spid
small non-standand Bessemer
converter)
KBl 2 %R 8 43, 25 heats T
bottom ¢ change, change actual
time— 15 — 1743, ¢f: 20t — 1 &
9 10t — 2 Aoutput AKX,

1880 : 87 rail mill (21 states, 2 Westrn ter-)
capacity: 100,000 nt.per year
Cambria Tron Work: 1876 — 103,743
(iron 47,643, Steel 56,100 t)
[Edgan Thonson Works
1879: 10,000t
1867: universal plate mill = Andrew Kloman, (Pitt.)
# Holley & FritziC & - T ingot O shifting A5 &

5%,
TR 3 high blooming mill i3 large ingot Ii2
P
i
revesing qngine & 2 — high mill O &%k,
1866: 4 4 ) % rlvesing blooming mill
7 # Y 7 Shoenberger Works (fig4 — 6)
(Vn Pittsburgh)
1878: 2 -high reversing mill = Union Iyon Co. of
Buffalo
1860 :England 7> 53t A Geurge Bedson 1< 4 % D7
continuous rod mill, charcoal iron MK
1876 :Belgian type looping mill @ ¥
Washburn and Moen Co-
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Wheelbarrow—>vartical hoist
i) 5%} Dstocking O DAL
i) hoisting apparatus @ # 4 7 (hydranlic. Pnematic,
water balance —engine driving hoist 73 &)
i AB F. = 1896 — 1898 Duquesne Plant
(Carnegieie Steel —Co)
1900 : capacity=18,000 t (Permonth) ( 188004 %)
¥#r 1883:Lucy Furnace
vertical hoist —skip hoist (% % v 73k & EiFi%)
S8R 1 ) RXEBEH (30,0000
i) FROWR
iii)  water Cobled Plate w#i
1895: ¥ikiid 27. [FEA KL D hand - filing 12 1895
£ETo —MM7SPractice
Toptillers = 2 &E iz bl L,
top- fillers = skilldman
barraw (F8) DfJ1: 1500 B> F:
Weight: 800 # v ¥
furnace gas ic & % 4%
1900 1900 4EL2IK# hand- filling— automatic- filling ~
LIk, Blast furnace @ scale @ik — 30,000cubic-
_ feet 18,000t (permonth)
i) ikt (continuousely system)
24 (a), 7 (w) 52 (y) ok
i) vertical hoist, hand-filling method ®
Bk
i) - ¥ o stocking Dk
A P4 W32 o0 F) A (railroad)
# storing, feeding iC&1F 5 28Ei2, B E EXto
1 >DO%ERN,
i) 2 D fth o> i h & B
1900: 4) blowing engine @ capacity Dk
1880 = 15,000 — 1900 = 30,000 cubicfert
1892 &) gas cleaning equipment O /i]
B gas % fn# i< I (mechanical dust
catchen). Mesabi ore OFfi: (1893 —
20 %, 1900 —45 LI L)

{4 #7% %= 1888 : hot metal mixer (William Jones)
DHA
Zhid, Edgan Thomson plant (Carnegie St-
eel Co.) DEM— BB THRAITHA
1908: one-heat — 1243, 1 B— 118 heats, 26,553t (per-
month)
Wigh MG M OB : Tow- silicon contents & 3
1901:4 ) 2= T78%— 20075 b ¥
72 Y 4= 81%- 9759000t
T loss time XL, kDBEMLLE, BBOHA
technology & art Ot
@7 (open hearth furnace)
R SEdE I puddling furnace Z 8B LB IC Le b
Do
F i 4)pig-iron D phosphorus O 2 ('i’ 2 Y Ok
Bethiciid 2)
o)scrap D KRR, ) EWEORIHERL,
(hot - metal +scrap)
=)ingot DEAIL(50t~ 100 1) BAHLHED AT
351 Homestead Works (Carnegie Steel Co.)
1900 EetAR (acid)—#i2 AR (basic) ~
1902: 4 ¥ YV 2=350H+ ¥, TAYH=55001+v
capacity or scale DL K%
1875: Otis Steel Co 7Tt — 24, 1878:15t—-2 %
1880: 22shops 39 — 27 shops- 61, 1887: 50shops=
94, 1892 : 91 shops- 167 (750 owt), capacity: 15t
—20t, 1896: 88 shops- 225, 1901: 112 shops- 403
1901: 40t~ 5t per heat D47
1908 : open bearth furnace d4: #: it 25Bessener converter
DehEBTT, (0.H.=8707 +~, B.C.=6807
k)
SEARSER « WROBH: 1) 7 4 Y 4 OBELAE DR,
o) Scrap OFIR affi, -V SEQE—b & specifi-
cation, 7 |k
4) Ik 7 # ) 5 Dl phosphoras 23 1Y,
u) “scrap: Bessemer process- 10 %best
open hearth- 90 limited
(normal 50 % (scrap) 50 % noltniron)
#~) Bessemer - practice — 12 4}
O. H-Slower, Calmer operallon
FERIN B HERICREICKIE T X %o

1900 — 1920 O IEEHM
Rolling mill 2 D D524 8
1) primary mill
i) Finishing mill (Fig 19 — 14)
1) soaking pit HHIFOHA
i) primary mill i3, slab, bloom, billet mill
ZW D,
<lab . universal mill
slab blooming mill

vertical rolls
horizontal rolls
ii) finishing mill icold and hot- mills iZ 53 ¥i
cold mill i3, 1920 4k} 3 KU 1930 £41%
% T sheet DIEEICHE,
hot mill i3, plate, pipe, structural, barrail
mill K KEMTH » o

1900 — 1920 4£ R0 #5#4: slab mill or blooming mill
HEBbHE 13 Lo mill 244154
Amic, steam—electricity iC
ZE{L (B L) Celect ric - power )
1920 4E4RLLFE ¢ hot strip mill DA
1917 ¢t plate mill i 2-high or 2-high mill T# » 7z,
Luckens Steel Co @ Coatesville plant : 240 inch
(wide)DRoll Z &>, plate mill D&, C L.
Huston
1918: 4-high plate mill 4% Coatosville T#: %5 ks,
scale: backup roll- 50 inch (diameter), 60 F ¥
(weight)
work roll- 34 inch (D) {itF LA ®D plate mill
high: 47 feet
o 4-high revesing plate mill D% LW \H{R%Z>
{atee (1HICI9CICH 5 72)
FERERE : 195 inch wide 25 inch thick,
28 70 feet s
rail mill (1900 = 1920)
1908 : #F A D rail mill =Gary mill production
capacity = 4,500 n. t. (per day)

structural mill (1900 — 1920)
1908 : iz b3 LWFE  Grey mill at Bethlohem
Steel Co- (Pa) by Henry Grey
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1890 4ELIF# : /~) hot blast stove DL
fire brick type
combustion chamber % & cylindrical steel

shell
tandari e Blast furnace 13
Stancarc prsuCe: o plast stove 43

#8612, sunday, holiday izi3, cast or
foundry I29" %,
1890: =) rock drill ©®F|f < hand drill
(Maryland Steel Co)
+) DA (linings) DH
Q4D HRETTHRE, 1890 4ELIRE, v
%D, 50cent —15 cent & T

i : coke oven (by-pnoduct coke) @ gas & tar (3
fuel & UTHIM, water-cooling system D
1900 — 192000 A ## D Blast furnace: 170t (pep tap)

electric furnace DA, HR

1878 : direct - arc- furnace Q#ii#%, by William Si-

emens
3tJ% : Sir Humphry Davy IZ X % direct-arc and

indirect - arc principle %7 o

1898 : Italy T Stassano iC & » T arc- furnace A33%7]
Shi,
U.S. T3, direct arc- funace D%,

1900 : France ® Heroult plant A% 34764 B
12, 1900 : steel-bar 2 9 t 4

1906 : H#1® Electric furnace DA — Helcomb

Steel Co (of Syracuse, N-Y.)
1905 : Sault Sainte Marie,» (Mich) HERfICEEE
1908 : Second Furnace:Firth-Stering Steel Co

(Pa)
1909: The South of the Illinois Steel Co. (US.
.Steel)
15t -direct arc-furnace #¥BHts, Thid¥
REKTH- 120

1911 : steelingot T2 <, casting D73 ® direct -
arc- furnace 235 ¥%, Treadwell Engineering
Co. (in Easton Pa)

1920 : SEHH 15 size: 6~ Tt capacity

1915: 25t — 34, 1916and 1917: 30t furnace-U
United State Navy Departmet (West Virginia)

1900 — 1920 Z ®MI® steel industy D4FE :

electrification of the steel Industy
reciprocating steam engine —electric
drive motor
1908 : Gary plant (U S.Steel Corporation) i, electric
power 4 ht b I S, rail mill: 24,000 EhHo
motor DEA
1912 : blooming mill 22 electlic drive (Canada)=A.
Igoma steel Co
1916 ¢ Mark Mamufacturing Co (B7E® Yourgstowrn
Sheet and Tube Co.)




