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T H E  A R T I S T  

Gru t zka ,  a c h a r t e r  member o f  the S IA ,  i s  a f r e e - l a n c e  
i n d u s t r i a l  i l l u s t r a t o r  whose work e x p r e s s e s  h is  l i f e  
l o n g ,  intense interest i n  the t e c h n o l o g i c a l  environment .  
In the s e a p o r t  and cana l  c i t y  of K i e l  i n  northern 
Germany he s t u d i e d  both n a v a l  e n g i n e e r i n g  and a r t ,  the 
dua l  background p r o v i d i n g  h i m  w i t h  a p e r s p e c t i v e  r a r e  
i n  his f i e l d .  As his c a r e e r  developed he was drawn 
q u i  t e  n a t u r a l 1  y t o  the h e a v i l y  i n d u s t r i a l i z e d  Ruhr where 
he worked for a number of  steel f i r m s ,  then, i n  1961 ,  
came t o  the Uni ted  S t a t e s .  H i s  clients have  i n c l u d e d  
Babcock & W i l c o x ,  Foster Wheeler , General Electric, 
Bethlehem Steel,  and the Amrican Iron & Steel I n s t i t u t e .  

H i s  s p e c i a l  interest i s  the p l a n t  o f  the steel i n d u s t r y ,  
the b l a s t  furnace above a l l .  He has drawn, p a i n t e d ,  or 
photographed v i r t u a l l y  e v e r y  furnace  t h a t  h a s  s t o o d  i n  
North America since his a r r i v a l  here, many o f  them now 
gone. H e  and his w i f e  l ive,  w i t h  a d i s t i n g u i s h e d  col- 
lection of s t a t i o n a r y  s t eam e n g i n e  mode l s ,  i n  P l a i n f i e l d ,  
N .  J .  
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T H E  F U R N A C E  

Fol lowing the C i v i l  War, f a c t o r s  both economic and t e c h n i c a l  l e d  t o  major  
changes i n  the produc t ion  o f  p i g  iron. In the P i t t s b u r g h  d i s t r i c t  manufac turers  
were dependent upon seven small b l a s t  f u r n a c e s  w i t h  a t o t a l  p r o d u c t i o n  o f  70,000 
tons psr year;  the p: e f i r m s  j o i n e d  
t o g e t h e r  t o  b u i l d  tht Lewis 
D a l z e l l  & Co; J .  Pa; I f a n t  & Co;  
Henry O l i v e r  o f  O l i v t  er o f  a l a r g e  
p i p e  foundry .  T h e  COUDWLLLUHI was 1;aLLo-i LJIC LaautzLaa = u J - J J a 1 ; =  LÃˆU u'. W .  C h a l f a n t ,  
p r e s i d e n t .  T h e  furnace was b u i l t  and s u b s e q u e n t l y  opera ted  b y  Benjamin Crowther.  

A t  the same t i m e  Andrew and Thomas M .  Carneg ie ,  Andrew Kloman,  and Henry 
Phipps ,  Jr b u i l t  the Lucy furnace.  Both furnaces  went into b l a s t  i n  the e a r l y .  
summercof 1872. The  c o m p e t i t i o n  between I s a b e l l a  and Lucy i n  the p r o d u c t i o n  o f  
p i g  iron i s  legendary .  

T h e  I s a b e l l a  was named a f t e r  a r u ~  JICJ-LUU,  ouster o f  one o f  the members o f  
Spang, C h a l f a n t  & Co; the Lucy was named a f t e r  the w i f e  of Thomas Carneg ie ,  
Andrew's younger brother. I s a b e l l a  was b u i l t  a t  E tna ,  on the north bank of  the 
Al legheny  River, j u s t  w e s t  of  t h e  former 62nd Street (now Rober t  Fleming) Br idge;  
Lucy n e a r b y ,  a c r o s s  the river P i t  t s b u r  

A t  the b e g i n n i n g ,  both furnaces ptuauced about  3-?u W I J D  -L WZZCA., W J L L ~ ~  

was not unusual .  F o r  s e v e r a l  years  I s a b e l l a  o u t -  
d o  one ano ther .  F i r s t  one was ahead,  then th  ' of 
1872 was u p  t o  500 tons per  week. The r i v a l r  g 
close t o g e t h e r  no doubt  engendered personal  r i v a l r y  between ttie men t e n d i n g  the 
"Ladies." In March 1880,  Lucy produced 945 tons i n  a week; i n  February 1881 
I s a b e l l a  b e a t  Lucy w i t h  a round 1000 tons. "The Trade gasped w i t h  a s t o n i s h m e n t ,  
the e d i t o r s  a s k i n g ,  'What w i l l  these T i t a n s  d o  next? '"  

These  furnaces  were the p r o t o t y p e s  o f  modern b l a s t  furnace  de . - 2  J?..--'-JV J-LJ" Ã‘Jw 7-r. 7*^9 &J  ̂ Â¥̂ ÃˆÃˆÃ .̂.,Ã *̂̂ T ' f r%7,3~+.  '̂ ,,T',.,AF,̂  /? 

" a t i o n ,  and i n c r e a s e d  o u t p u t .  

O r e s  from the new mines  a t  the head m r i o r  were u s e d ,  s m e l t e d  
w i t h  hard coke made from the Connellsville Seam. The f o l l o w i n g  d e t a i l e d  des-  
c r i p t i o n  of  the I s a b e l l a  furnace  i s  e x t r a c t e d  from W i l e y ' s  American Iron Trade 
Manual o f  1874,  t h a t  accoun t  i n  t u r n  gleaned from i n f o r m a t i o n  that had appeared 
p r e v i h s l y  i n  the Iron Age. 

Â Â 



The l a r g e  capacity of these  furnaces, and the  completeness of t h e i r  appoint- 
ments, e n t i t l e  them t o  be ranked as second t o  none at  present  i n  operat ion i n  t h e  
US. They a r e  s i tua ted  on t h e  north bank of the  Allegheny River, on the  l i n e  of 
t h e  Western Pennsylvania RR, a t  Etna Sta t ion,  about 5 m i l e s  from Allegheny City, 
and a r e  two i n  number, each being 75 f e e t  i n  height ,  w h i l s t  t h e  width of bosh i s  
18 f e e t  i n  No. 1 and 20 f e e t  i n  No. 2. The capaci ty  of No. 1 i s  12,800 cubic 
f e e t ;  of No. 2, 14,000 cubic fee t .  They are constructed i n  accordance with t h e  
most improved modern designs f o r  English furnaces, and were among t h e  f i r s t  of t h e  
kind erected i n  t h i s  country. 

The hear th  i s  8 f e e t  i n  diameter f o r  t h e  same v e r t i c a l  he ight ;  t h e  sec t ion  i s  
then uniformly enlarged t o  t h e  boshes, which it reaches a t  25 f e e t  v e r t i c a l  he ight  
i n  No. 1, and 28 f e e t  i n  No. 2. It then remains constant  f o r  a d i s t ance  of 10 o r  
12 f e e t  above them, a f t e r  which it i s  gradually contracted t o  a width of 10 f e e t  
a t  t h e  top i n  No. 1, and 12 f e e t  i n  No. 2. The wal ls  of t h e  s t ack  are composed of 
brick,  varying i n  q u a l i t y  from t h e  b e s t  f i r e b r i c k  t o  common red br ick ,  and 
enclosed by an ex te r io r  casing of p l a t e  iron,  t h e  whole system r e s t i n g  upon a cas t -  
i r o n  r i n g  o r  entablature,  supported by e igh t  cas t - i ron columns without t h e  i n t e r -  
vention of g i rders .  The extreme diameter of t h e  s o l e  p l a t e  upon which t h e  columns 
rest i s  27 f e e t ,  and i t s  surface  i s  upon t h e  l e v e l  of the  surface  of t h e  hear th  
stone. 

The lower p a r t  of t h e  hear th  i s  e hollow cas t -  
i ron  r ing,  through which water constan t h e  "water 
basket." I ts o f f i c e  i s  t o  cool t h e  hear th  walling, and t o  prevent t h e  passage of 
any molten i ron  through t h e  jo in t s  of t h e  brickwork. The dam p l a t e  i s  cooled i n  
t h e  same manner. The upper p a r t  of t h e  hea r th  and t h e  lower p a r t  of t h e  region of 
t h e  basket are strengthened by cas t - i ron r ings  and other  cas t ings .  

The th roa t  of each furnace i s  surrounded by an overhanging charging platform 
of p l a t e  i ron,  supported by brackets, and connected wi th  each o the r  by a br idge  
of the  same mater ia l  r e s t i n g  upon gi rders .  The charging apparatus cons i s t s  of the  
cup and cone arrangement, t o  which t h e  l a t t e r  i s  ra ised  and lowered by t h e  agency 
of b l a s t  from t h e  main. The ho t  gases are taken o f f  a t  t h e  s i d e  of t h e  furnace 
j u s t  below t h e  cup and cone, by a hor izonta l  rectangular  f l u e  leading i n t o  a ver- 
t i c a l  main, through which they a r e  brought down t o  t h e  hot -blas t  apparatus. 

lo t -b las t  main, where it enc i rc les  t h e  fi 
:he s ides  of the  columns. A branch pipe  

The I irnace, i s  supported by brackets  
f ixed t o  1 t o  t h e  tuyeres i s  led  off  
between e~ t. The number of tuyeres i n  use  
i s  seven ~ U L  e c u - 1 1  W l l A L l l  lluw with five-inch nozzles. The 
frame i n  which t h e  flow-pipe i s  s e t  i s  cast a t  t h e  works, being composed of a 
body of c a s t  i r o n  surrounding a c o i l  of p ipe  through which, when i n  use, water 
constant ly  flows. 

The casting-house i s  s i tua ted  immediately i n  f r o n t  (south) of t h e  furnaces; 
i t  is  79 f e e t  long, 123 f e e t w i d e ,  and 40 f e e t  high. The roof i s  divided i n t o  two 
spans of 60 f e e t  9 inches each, the  t russes  f o r  each r e s t i n g  upon t h e  outs ide  
wal ls  a t  one extremity, and upon a c e n t r a l  l i n e  of cas t - i ron columns a t  t h e  other. 
The foundations are of stone, and t h e  wal ls  of brick,  with arched doors and 
windows, appropr ia te ly  re l ieved by p i l a s t e r s ,  cornices, etc.,  and ornamental 
f i n i s h  aboutthe windows and eaves. The roofs a r e  formed of a s e r i e s  of t russes  
of wrought i ron,  covered with corrugated i r o n  pla tes .  The ground about t h e  fur-  
naces is  paved with an i n f e r i o r  qua l i ty  of f i r ebr ick .  The cas t ing  bed i s  composed 
of a series of rows of cas t - i ron moulds, "chi l l s ,"  c a s t  upon t h e  spot.  There are 
10 rows of these  on each s i d e  of t h e  c e n t r a l  runner of each furnace (which i s  



made i n  t h e  sand), making 20 rows of 2 c h i l l s  eac 
c h i l l s  of 7 tons weight each, amounting t o  560 t o  

I n  t h e  rear (north) of t h e  furnaces, and on 
s i tua ted  t h e  hot -blas t  ovens, of which the re  a r e  10, 5 f o r  each f u r n a c e ~ o n l y  4 
of which a re ,  however, used a t  a time, the  f i f t h  being used only i n  case of 
accident  t o  any of t h e  others,  o r  when repa i r s  a r e  necessary. These occupy a 
ground space of 12 f e e t  4 inches, by 15 f e e t  2 inches each, and a r e  4 f e e t  apar t .  

The apparatus cons i s t s  of a s e r i e s  of v e r t i c a l  inverted U pipes of f l a t t ened  
v e r t i c a l  sect ion,  made of c a s t  i ron,  one inch i n  thickness, t h e  major a x i s  of 
t h e  i n t e r i o r  cross  sec t ion  being 16 inches, and t h e  minor 4 inches. These a r e  i n  
four rows of f i v e  each, s e t  i n  a cas t - i ron  box, whose upper surface serves a s  a 
bed p l a t e  f o r  them, and a t  one s i d e  of which i s  a tube with c e n t r a l  p a r t i t i o n ,  t o  
the  opposite extremities of which t h e  hot  and cold b l a s t  mains a r e  connected. 
By means of p a r t i t i o n s  i n  the  box, the  b l a s t  i s  compelled t o  t r a v e l  up and down 
t h e  pipes i n  a c e r t a i n  f ixed di rec t ion.  The unburnt gases a r e  led down from the  
furnaces through t h e v e r t i c a l  main, i n t o  a hor izonta l  f l u e  4 f e e t  6 inches i n  
diameter, and 6 f e e t  high, b u i l t  of f i r ebr ick ,  which extends along i n  a s t r a i g h t  
l i n e  i n  f r o n t  of the  ovens and boiler-house. From t h i s  t h e  gases a r e  led by 
t ransverse  ascending f lues ,  24 inches i n  width, i n t o  an arched combustion chamber, 
the  supply of air t o  which can be regulated; from t h i s  they pass through f l u e s  
i n  the  roof i n t o  t h e  heating chamber. Both of these  chambers are l ined with f i r e -  
b r i c k ~ t h e  ex te r io r  of the  oven i s  of red brick,  and i s  wel l  braced, and bound 
together with t i e  rods. The roof is c a s t  i ron,  so  constructed t h a t  it can be 
read i ly  removed when it i s  desired t o  take  out  any of t h e  U pipes. The cold 
b l a s t  passes i n  a t  the  back, and emerges a t  t h e  f ron t ,  heated t o  a temperature of 
about 900' Fahr. 

Hoisting mater ia l  i s  accomplished by means of two pneumatic l i f t s ,  one f o r  
each furnace. They are located i n  the  rea r  of the  furnaces between t h e  2 groups 
of ovens, t h e i r  base being on t h e  general l e v e l  of t h e  stock-house (10 f e e t  
below t h a t  of t h e  furnaces), and access ib le  from it. Each cons i s t s  of a simple 
cyl inder  of c a s t  i ron,  92 f e e t  long and 36 inches i n  diameter, made i n  lengths 
and bolted together,  and bored throughout--! :h i s  a loosely  
f i t t i n g  p i s ton  with balance weight. The cag mder i s  pro- 
vided with two platforms, one on each s i d e  o r  i-ne cyALnuer, aim AS connected 
with t h e  p is ton by two wi re  ropes one inch i n  diameter, fastened t o  t h e  cen te r  
of t h e  cage on each s ide ,  which pass over pulleys a t  t h e  top of t h e  cylinder.  
It is  a l s o  provided with wheels running on i r o n  guides on t h e  surface  of t h e  
cylinder.  The h o i s t  i s  worked by admitting air  from t h e  b l a s t  main i n t o  the  
cylinder,  a l t e r n a t e l y  a t  the  bottom and top, by means of valves, without t h e  use  
of air-pumps. 

A t  each ascent,  a b a r r e l  containing 500 l b s  of coke, and one containing 
900 l b s  of o re  o r  limestone, are taken up. One hundred and twenty t r i p s  are 
made per  day with each l i f t .  The ac tua l  t i m e  required f o r  pu t t ing  t h e  loaded 
barrows upon t h e  cage, r a i s ing  them t o  the  top, emptying them, and returning 
them t o  t h e  bottom, i s  about 1 minute and 40 seconds. 

The stock-house i s  s i tua ted  i n  t h e  r e a r  of t h e  hot -blas t  s toves,  and a t  a 
d i s t ance  of 10 f e e t  from them, i t s  l e v e l  being 10 f e e t  below t h a t  of t h e  furnaces. 
It i s  constructed of wood, with slate roof, t h e  s i d e  nea res t  t h e  furnace being 
covered with corrugated sheet  i ron,  and i s  240 f e e t  long, 75 f e e t  wide, and 32 
f e e t  high. The o r e  and coke s tacks  which t r averse  i t  longi tudinal ly ,  are 



elevated on trestle-work a t  a height  of 12 and 18 f e e t  from t h e  f loor .  I n  t h e  
south-western corner, limestone and c inder  are stocked, and o r e  i n  t h e  south- 
eastern.  Underneath t h e  coke track,  and occupying the  e n t i r e  nor th  s i d e  of t h e  
house, are a series of coke bins  holding 1,500 bushels each, provided with 
shutes a t  t h e  bottom, and screening bars f o r  t h e  removal of f i n e  material .  The 
coke ca r s  are emptied d i r e c t  i n t o  these,  being made t o  discharge t h e i r  contents  
a t  t h e  bottom. 

There being a considerable length of t rest le-work elevated a t  a consider- 
a b l e  height  above t h e  surface, extending from each s i d e  of the  stock-house t o  t h e  
main l i n e  of t h e  ra i l road ,  ample room can be had f o r  stocking purposes outside. 

To t h e  west of t h e  casting-house, and separated from it by an  i n t e r v a l  of 
20 f e e t ,  i s  the  boiler-house, which i s  79 f e e t  wide, 85 f e e t  long, and 35 f e e t  
high, b u i l t  of brick,  with roof of i ron  and s l a t e .  It contains 12 b o i l e r s  i n  
b a t t e r i e s  of four each. These are p l a i n  cylinders,  42 inches diameter, and 64 
f e e t  long, provided with mud valves and steam drums, and supplied by two No. 5 
Cameron pumps, i n  connection with two S t i l l w e l l  heaters ,  which r a i s e  t h e  water 
t o  a temperature of 20g0 Fahr., before del iver ing it i n t o  the  bo i l e r s ,  causing a 
g r e a t  economy i,n t h e  generation of steam, and a l s o  purifying t h e  water. The 
b o i l e r s  a r e  hearted by t h e  waste gases without t h e  use of coal.  Af te r  performing 
t h i s  work, the  gases are led through converging f l u e s  i n t o  t h e  main stack,  which 
i s  .lo% f e e t  i n  diameter, and 112 f e e t  high. It i s  l ined with f i r ebr ick ,  and 
cased with b o i l e r  p la te .  

Immediately adjoining t h e  boiler-house, but  separated from it by a wal l ,  i s  
t h e  engine-house, 40 f e e t  wide, 97 f e e t  long, and 40% f e e t  high, b u i l t  of brick,  
with arched doors and windows, and ornamented l i k e  t h e  casting-house. The roof 
t russes  a r e  of wood, t h e  cover of slate. It contains 6 v e r t i c a l  d i rec t -ac t ing  
engines, b u i l t  by Mackintosh, Hemphill & Co., of Pit tsburgh,  working e n t i r e l y  
independent of each other. They have the  following dimensions: 

D i a m e  
D i a m e  
Lengtl 
Speed 
Diameter of flywheels 

t e r  of b l a s t  cyl inder  
t e r  of steam cyl inder  
h of s t roke  

84 inches 
35 inches 
4 f e e t  

19 rpm 
14 f e e t  

Only 4 of these  engines a r e  a t  present  used together. A t  19 revolutions,  
each gives 5,848 cubic f e e t  of air per  minute. The b l a s t  cylinders,  placed above 
t h e  steam cylinders,  a r e  provided with poppet valves. The s l i d e  valves of t h e  
steam cylinders are of pecu l i a r  construction,  t h e  subject  of a patent  by t h e  
makers. The crosshead i s  between t h e  two cylinders.  

The b l a s t  from t h e  cyl inders  i s  led  by branch pipes t o  the main, which i s  
four  f e e t  i n  diameter; through t h i s  i t  passes t o  t h e  rear of t h e  hot -blas t  ovens, d 

where are valves f o r  control l ing  t h e  admission of a i r  i n t o  each furnace. The s i x  
engines a r e  placed s i d e  by i n  one l i n e ,  and present  a very f i n e  appearance. It 
i s  claimed t h a t  they a r e  f a r  more e f f e c t i v e  than one o r  two engines of l a rge  s i z e  
with t h e  same aggregate power would be, and t h e i r  use i s  attended with many 
advantages. They give  a very uniform pressure of b l a s t ,  requir ing no receivers  
o r  regula tors ,  and work with g rea t  r egu la r i ty ,  producing l i t t l e  o r  no noise  o r  
concussion. I n  case of an  accident  t o  one, no stoppage of the  furnace i s  
necessary. They are a l s o  less expensive, as f i v e  o r  s i x  of them do not cos t  more 
than one engine of l a r g e  s i z e  and massive construction.  The pa t t e rns  f o r  one w i l l  
serve  f o r  any number i n  addi t ion;  they requ i re  no heavy foundations, and a r e  
e a s i l y  made and put  together. 



Connected with t h e  works i s  a carpenter  and r e p a i r  shop, 105 f e e t  long, 32 
f e e t  wide, and 30 f e e t  high, b u i l t  of wood and covered with corrugated sheet  
i ron;  a blacksmith shop, 40 by 32, b u i l t  of brick,  with i r o n  roof; a l s o  f i r e  c l a y  
and other sheds. A chemical laboratory i s  a l s o  i n  connection with t h e  works. 

The company has a r o l l i n g  "Stock consis t ing  of one heavy and one l i g h t  loco- 
motive, 66 f l a t  cars ,  and 53 coke cars.  

Between 800 and 900 tons of metal a r e  produced weekly, t h e  g rea te r  p a r t  of 
which i s  "foundry" iron. 

The extensive coke works belonging t o  t h i s  company a r e  s i tua ted  near t h e  
eas tern  terminus of the  W.P.R.R., i n  Westmoreland County, j u s t  across t h e  
Conemaugh River from B l a i r s v i l l e ,  Indiana County, a t  a d i s t ance  of 60 miles from 
the  b l a s t  furnaces. A t  t h i s  point  over 600 acres  of coal  have been purchased, 
and a considerable extent  of surface property. The number of ovens a t  present  
b u i l t  i s  200, which a r e  of t h e  ordinary "beehive" type, 13% f e e t  i n  diameter, 
and 7 f e e t  from hear th  t o  crown, b u i l t  of f i r e b r i c k  l a i d  i n  loam. One hundred 
and s i x t y  of these  a r e  disposed i n  a l i n e  along t h e  s i d e  of an ancient  bank of 
t h e  r ive r ,  and a r e  bound together i n  f r o n t  by a stone wall  3 f e e t  th ick  l a i d  i n  
mortar, with openings f o r  the  working doors, the  s ides  of which a r e  protected by 
i r o n  frames. The upper surface of t h i s  wal l  i s  on a l eve l  with t h e  top of the  
ovens. The s i d e  of the  h i l l ,  which has been c u t  d m  3 

prepare the  foundation bed fo r  the  ovens, forms t h i s  space 
around and between them i s  f i l l e d  with earth.  When hie u v e i i s  a ~ e  w u i . n u i g  m e  
door i s  closed with a temporary br ick  wall.  

The yard i n  f ron t  of the  ovens f a l l s  2 f e e t  in i ts  w i d t h  nf An fee t .  Its 
lower s i d e  i s  sustained by a re ta in ing wal l  2% fee of which, 
and 8 f e e t  below i t s  upper surface, run t h e  broad- two i n  num- 
ber,  which connect with the  main road. 

On a t e r r a c e  above the  ovens, a t  near ly  t h e  summit of t h e  bank, i s  a l i n e  of 
t r e s t l e  work, between t h e  consecutive bents of which coal  bins a r e  constructed 
capable of holding about 150 bushels of coal.  The coal  i s  brought from t h e  mines, 
about a mile d i s t a n t ,  i n  small mine cars, holding about 30 bushels apiece, 
hauled by a l i g h t  locomotive over a narrow-guage (36 inches) t rack,  which i s  con- 
tinued out over the  t r e s t l e  work. The ca r s  discharge t h e i r  load a t  t h e  bottom 
i n t o  the  bins, which a r e  provided with doors a t  t h e  s i d e  opposite  t o  t h e  cen te r  
of t h e  oven, from which t h e  coal  i s  led ' in to  the  opening a t  t h e  top of t h e  ovens 
a s  desired by means of i ron  shutes. I n  t h i s  way a l l  unnecessary handling of 
material  i s  avoided. 

Upon t h e  top of t h e  h i l l ,  above the  ovens, i s  a reservoir  b u i l t  of brick,  
42 f e e t  i n  diameter, and 6 f e e t  deep, capable of holding 62,000 gallons,  which i s  
f i l l e d  with water from t h e  r i v e r  by a l a rge  Cameron pump. On t h e  bottom land 
below the  ovens a number of blocks of houses, and a l a rge  s to re ,  have been 
erected fo r  the  use of the  miners and coke burners, and already q u i t e  
a b l e  v i l l a g e  i s  springing up i n  the  v ic in i ty .  

The coal  seam now worked i s  t h e  Pit tsburgh o r  1 

over 5 f e e t  thick,  q u i t e  pure, and exceedingly s o f t  
containing 30 percent of v o l a t i l e  matter, and 60 pe 

Connellsvil le ,  which i s  he re  
and bituminous i n  i t s  naturt 

rcent  of f ixed carbon. 

Each oven i s  charged with 125 bushels of coal ,  and y ie lds  140 t o  150 bushels 
of coke--the operation l a s t i n g  36 hours--100 ovens, o r  ha l f  the  e n t i r e  number, 
being discharged and recharged every day. The coke produced i s  very hard and 
compact, and s t e e l  gray i n  color,  containing from 10 t o  15 percent of ash, and 



very c lose ly  resembling t h e  Connellsvil le .coke,  which has been proved t o  conta in  
an  equal amount of ash. 

About 15,000 bushels of coke can be produced per day. This i s  brought t o  t h e  
furnaces i n  ca r s  of p l a t e  i ron  and of wood, holding from 600 t o  650 bushels 
apiece. 

Car loads of t h i s  coke have been sent  t o  Omaha and S a l t  Lake Ci ty  f o r  use i n  
smelting works. 

B l a s t  furnace  c a s t i n g  f l o o r ,  ca l910 .  The prepared p i g  
c a s t i n g  b e d s  a r e  shown on the r i g h t ;  the b a s e  o f  the 
furnace  a t  the r e a r .  The p i g s  have  been drawn from the 
bed on the l e f t ,  a n  entire sow and p i g s  suspended from 
the t r a v e l i n g  c r a n e  a t  "b." In a " p i g  breaker"  the p i g s  
w i l l  be separa ted  from the sow and broken i n  two for 
grad ing  and h a n d l i n g .  T h i s  mechanical  h a n d l i n g  was 
i n t r o d u c e d  w e l l  a f t e r  the c o n s t r u c t i o n  o f  I s a b e l l a  and 
Lucy,  and e l i m i n a t e d  some o f  the h a r d e s t  manual l a b o r  
o f  the p i g  iron produc t ion  process .  (From Manufacture  
o f  Iron, In te rna t iona l  Textbook Co, Scranton, PA, 1910) 
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