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The Wampum Plant of the  edusa  Portland Cement Company 1s s l tuated on  the  
3eaver k v e r  about madway between New Cas t l e  and Beaver Fa i l s  In Pennsylvanra.  

The Wampum Plant i s  one  of t h e  his tor ic  p lan ts  of t h e  cement industry.  In 1874, the  
Shinn &others operated the  Wampum Cement and Lime o . ,  L td . ,  where they produced Shinn 
Brothers Portland Cement .  At the  Centennial  Exhibition which opened in  Philadelphia in 
May, 1876, the  cement received the  medal and cert i f icate  of award; the product w a s  re-named 
Centennial  Portland Cement .  

The p l a n t n o w  being superseded  w a s  built a s  the  Crescent  Portland Cement Goixpany i n  
1309, and improved a t  various t imes up  t o  a few years  a g o ,  The Crescent  Portland Cement 
Company was  purchased by Medusa in  1929. Actual construct ion of t he  present  plant w a s  
s tar ted in October ,  1956; t he  plant was  placed in  operat ion in April, 1958. In rebuiiding t h e  
p lan t ,  only t he  cement  s to rages ,  office building, and other auxil iary buildings have been 
re ta ined .  

The new plant h a s  a capac i ty  of two and one-half million barrels  and continues the  u s e  
of the dry p roces s .  Raw materials  and clinker a re  s tored in concrete  s torage s i l o s .  The quarry 
and crushing plant a re  about two and one-half miles  from the  p lan t ,  with the s tone  and s h a l e  
being t ransported by t ruck .  

GEOLOGY 

Three raw material  components are  u sed  i n t h e  manufacture of portland cement a t  Wampum: 
Limestone, s h a l e ,  and pea  grave l .  

Limestone, t he  major raw material component u sed  i n  t h e  manufacture of portland cement ,  
i s  derived from the  Vanport l imestone formation in t he  Wampum a r e a .  The Vanport l imestone i s  
part of a s e r i e s  of s t ra ta  of Pennsylvanian a g e .  The sediments  which make up the  rocks  of the 
Pennsylvanian a g e  were depos i ted  some 2 5 0  mlllion years  a g o .  

The Vanport l imestone in  t he  Wampum - New Cas t l e  a rea  i s  a nearly horizontal bed which 
ranges from 18 t o  2 2  fee t  t h i ck .  It conta ins  many she l l s  ( foss i l s )  of animals  which lived in 
the  ancient  s e a  a t  t he  time the  l imestone w a s  depos i ted .  In t he  vicini ty of Beaver Fa i l s , ,  tne  
iimestone bed is oniy about one  foot t h i ck .  

The s t ra ta  above and belo\v the  iimestone (a l so  of Pennsylvanian age)  a r e  made up of 
sands tone ,  s h a l e ,  and coa l  b e d s .  The sha l e  which immediateiy overl ies  the  limestone i s  a l s o  
used  by Medusa a s  another  component i n  t he  manufacture of portland cement .  

Pea gravel ,  t h e  third component a t  Wampum, i s  obtained from a gravel depos i t  of 
Pl iestocene (glacial) a g e .  The gravel  w a s  t r a n s y s r t e d t o  t h e  Wampum area by g lac ie rs  and  
g lac ia l  s t reams and w a s  depos i ted  a s  the g lac ie rs  melted.  The gravel depos i t s  a re  l e s s  tnan 
o x  million years  o ld .  



As the  limestone occurs  i n  t h e  h i l l s ,  the  s t ra ta  a r e  exposed  or shal lowly covered along 
the h i l l s i des .  The quarrying is conducted along the  s tone  outcrops,  going back into t h e  bank a s  
far  a s  economical stripping w-ill permit - a t  present ,  up to  60 f ee t .  The stripping i s  done under 
contract with an  earth-moving contractor .  Drilling of t h e  s tone  is done with wagon dr i l l s  us ing  
2 "  and 1 3/4" b i t s ,  For blast ing,  40% dynamite i s  u sed ,  t he  r a t e  of s tone  to  explos ive  being 
4 . 0  tons  per pound. The s tone  i s  dug with a Diesel-powered shovel ,  then hauled to  t h e  crush- 
ing plant by t rucks ,  
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Compressors 

Shovels 
Trucks 
Bulldozer 

CRUSHING P ~ T  

3 - f 2 = ~ l A r l n r - l 3 ~ n ~ l n ~  7g'fagoa, Drills 
a u * U l b L I  U c r l l " b '  

I - Chicago Pneumatic rotary with 6.  M ,  Diese l  
1 - Chicago Pneumatic reciprocarinq witn Caterpillar D ie se l  

Manitowoc, 2 l/2 yd , 
3 - P-15 Autocar D i e s e l s  
1 - D-4 Caterpi l lar  

At  t he  crushing p lan t ,  the  s tone  is dumped into a concrete  dumping hopper over a n  apron 
feeder  which d ischarges  the  shovel-s ized s tone  into t he  primary jaw crusher .  The crusher  
d ischarges  onto a mechanical  vibrating conveyor which t ranspor t s  t he  s tone horizontal ly t o  
t he  secondary c rusher ,  a n  impact type mil l .  By bel t  conveyor sys t em,  t he  crusher  product i s  
c losed-eircui ted with two vibrating s c r e e n s .  Oversize is returned t o  the  secondary crusher;  
the s i zed  product is discharged onto a be l t  conveyor for del ivery t o  the  loading s t a t i on .  

Ail of t h e  crushing plant operat ions a r e  controlled from the  opera tor ' s  control room 
located above and t o  one  s ide  of t he  primary feeder  from which point many of t he  operat ions 
a re  v i s ib l e .  By meters  and indicat ing l i gh t s ,  t he  operator i s  informed of the  flow of mater ia l s .  

Limestone and sha l e  a re  processed  through t h e s e  f a c i l i t i e s ,  

Apron Feeder 
Jaw- Crusher 
Vibrating Feeder 
Impactor 
Belt Conveyor N o ,  l 
Vibrating Screens 
Belt Conveyor NO. 2 

onve yor No. %A 
Dust Control 
Crane 

50" Stephens-Adamson Style 7 Ansco  
48" x 60" All is-Ghalners ,  206 HP 
48" :c. 159'" 338Tewitt--Robins E l ip -kx  
50-66 HyTon, 600 EP 
36" Barber-Greene 
Tyler Ty-Rock 5' x 12 ' ,  iwo su r f ace  
36" Barber- Greens 
30" Barber-Greene 
Johnsoi?-March Chem-Jet i i /4'! ,  Type S, Styie A 
25-Ton, Mechazica l  Equipment Co, 



The loading s ta t ion  provides fac i l i t i es  for t he  storing and ioading of s tone  and s h a i e  
into trucks for t ransportat ion to  the cement p lan t .  A concrete  s i lo  having a capac i ty  of 900 tons 
above the truckway opening is  used  for s t o n e .  A s t e e l  tank with a capaci ty of 150 tons i s  u s e d  
for s h a l e .  Each tank i s  equipped with two e lec t r ica l ly  operated ga t e s  for rapid loading of t rucks .  

Bin Gates 
Sub Station 

18" x 18" clam type ,  motor opera ted?  Webster  
2 3 .  primary, 4.16 KV secondary,  West inghouse 
and Allis (Shalmers 

POWER 

ower for t he  crushing and  loading equipment i s  silpplied by a ut i l i ty  system throusi? a 
1500 KVA 23.0 KV/4.16 KV transformer sub-s ta t ion .  The 600 HP motor a t  the  secondary crusher 
opera tes  on 4160 volts ;  a l l  other  power is at 440 vol t s  from a 500 KVA 4160/480 transformer 
load center a t  t h e  crushing p lan t .  

tone and  s h a l e  a r e  transported t o  t he  p lan t ,  a d i s t ance  of two and one-half mi l e s ,  in  
20-ton t ractor- t rai lers  with bottom dumping gares  , 

Tractors 

Trailers 

ode1 4000-T, White (new) 
4 - White t rac tors  (alder models) 

- Nc. 4KL-SW, Tandem a x l e ,  Truck Engineering 

UNLOADING STATION 

Ax the  plant the  raw materials  a r e  - - - - - - -  ~ ~ - l . ~ e a  and s-Carted toward their proper de s i inarion 
a t  a two-sect ion unioading s t a t i on ,  The East  hopper is equipped to handle e i t k r  t rucks or 
railroad ca r s  and t o  r ece ive  e s a i ,  gypsum, and pea grave i .  The West  hopper i s  p resent ly  
arrange6 t o  rece ive  only "Luck l aads  of s t o m  and s h a l e .  The s tone  and sha l e  a r e  dumped 
from che t rucks into a s t e e l  hopper over an  e l ec t r i c  vibrat ing feeder which feeds  t h e  material 
onto bel t  conveyor Xo . 3 .  

The f a a l l t i e s  lo; t h e  other  materials  a re  similar except  that  a crusher is included 
between the  feeder  aand t h e  bei t  conveyor. The crusher  i s  equipped with a by-pass spout  and  
diverting g a t e .  The criasher is used  on  coa l  only; gypsum and gravel  by-pass the  crusher  
and go direct ly co t he  be l t  comwyor.  At xhe head  end of t h e  conveyor a re  turnheads ar,d spouts  
for directing the mater ia l s  to t h e  s tc rage  b ins .  



ar Shaker 
Vibrating Feeder 
Vibrating Feeder 
Hamrner Mil! 
Belt Conveyor No. 3 

Belt Conveyor No, 5 
Distributing Head 

, for coal ,  gypsu 

24" x 5 3 7 ' ,  Barber-Greene, inclined, 

r-Greene, horizontal 
for Nos. 3 and 4 belts ,  Barber-Greene 

STORAGE and PROPORTIONING 

Twelve coiicrete storage s i los i  30 feet diameter x S O  fee t ,  arranged in four rows of 
three,  are provided for seorage of raw materials and clinker. 

Four tanks are assigned to limestone, one to shale ,  one to  gravel, four to clinker; 
2nd two to gypsum. 

A feature of the tanks i s  the concrete cones which were constructed by spraymg the  
concrete against a n  outside form. One gypsum tank and the shale  and gravel tank:, are 
provided with double outlet hoppers, Under each row of tanks  i s  a mechanical oscillating 
conveyor. Two rows are assigned to  raw materials for kiln feed,  and two to clinker and 
gypsum. The materials are  withdrawn from the tank hoppers by constant weight feeders and 
deposited on the collecting conveyors for delivery to the mill feed elevators.  Cross-over 
conveyors are required for the shale and gravel handling to permit one tank to  supply two 
materials to two sys tems.  

The controls for the proportioning feeders are in "chemis tk  pgae l s l ' l oca ted  in the 
labrotory. At these  panels ,  the chemist can  se t  the feeder delivery ra tes  to give the correct 
proportions. The mill operator controls the rate of feed to the mill, but cannot alrer the 
composition s f  the feed.  

Feeders 
Feeders 
Feeders 
Feeders 
Feeders 

onve yor s 

GRINDING 

4 - 330 Type Me Waytrols, Jeffrey, for seone 
2 - 2 2 0 Type AC WayTrols , effrey, for shale 
2 - 2 2 0  Type AC W s y ~ r o l s ,  Jeffrey, for gravel 

C Waytrols, Jeffrey, for shaker  
2 - Type 118 Waytmls.  Jeffrey, for gypsum 

Natural Frequency Ccr,veyor, Carrier, for 
saw materials and clanker 

The raw and finish grinding units are gzouped :into one grindip~g department a d j o i ~ i n g  
the storage tanks. There are lour grinding mill units ,  two f ~ r  kiin'feed and two for cement. 
Each Unit  comprises a Ball mill operating in closed circuit with an  air separator, the  over- 
s ize  returning to the mill and the finished product ss ing to a pump aild transport l ine .  H a ~ i i ~ g  
individual pumps, each mill c sn  operate entirely independently of the others.  



For the raw units ,  hot air from a coal-fired furnace i s  circul.ated thsough the air  
separator to remove moisture from the raw material,  then exhausted through a bag-type dust  
collector. The feed enters the system a t  the  separator elevator s o  i t  p a s s e s  through the 
separator before going to the mill,  The hot air  ducts ,  separators,  and dust collectors are  
i n u l a t e d  to  reduce heat radiation. Kiln feed i s  pumped to the hrsmogenizing t anks .  

At the flnish g r m d ~ n g  unlts ,  atmospherbc a x  1s circulated "iough the  a x  separator for 
cement coollng . The coolang a x  i s  exhausted t h r o ~ g h  a bag-type dust  collector. The feed 1s 
brought dlrectly to the mall by means of a mill feed eievator.  Cement i s  punped to the storage 
sllo s . 

All of the controls, indicators, and recording instruments for complete operation of the  
four units are contained in a mill control panel. which i s  housed in  a room-type enclosure.  

The mill room i s  equipped with a travelling overhead crane which spans  the  mills to 
a s s i s t  in maintenance in the a rea .  A vacuurn cleaning system i s  to be instal led to serve the 
grinding department and the adjoining burning and cooling department. 

Elevators 

Elevators 

Ball Mills 

Ball Mills 

Airs lide s 

Airs lide s 

Dust Collector 

Conveying Systems 

Conveying Systems 

Furnaces 

Stokers 

2 - Rex #I62 7-01 Centrifugal Discharge Bucket Elevators , 
Chain Belt Co ., for raw and finish 

2 - Rex #1612-01 Centrifugal Discharge Bucket Elevators, 
Chain Belt Go., for clinker, mill feed 

2 - Rex #iE24-01 Centrifugal Discharge Bucket Elevators, 
Chain Belt Go. , for clinker, separator 

4 - l 6 9 "  diameter, single whizzer Raymond mechanical separators,  
Combustion Engineering, for raw and finish mills 

2 - 11' 6" diameter x 17'0" , one compartment, 1250 KP, 
Allis Ghaimers, for raw grind 

2 - 13"0"@diarneter x l6 'OU, one compartment, 1500 HP, 
Allis Ghalmers, for finish grind 

2 - 19'' Fuller-Huron, Fuller Company, raw mill to separator 
elevator 

2 - 16'Yuller-Huron, Fuller Companyi finish mill to separator 
elevator 

4 - #864-A Norbls, Series 5 4 ,  automatic bag type,  40"' lorig, 
Nort hern Blower, raw and finish 
for Raw Grind: 

2 - 9 ' T y p e  H Fuller-Kinyon pumps, Fuller Company 
2 - C-250 Fuller-Kinyon rotary compressors, Fuller Company 
2 - 8'' transport l ines 

for Finish Grind: 
2 - 7" Type H2SF Fuller-Kfnycn pumps, Fuller Company 
2 - 6-200 Fuller-Kinyon rotery compressors, fu l ler  Company 
2 - 6" t r a n s p o ~ t  l ines 
2 - Hot Air SUnaces,  Biqelo:,7-L;ptak, 10, $00 BTU/?s-, 

for Raw Grind 
2 - Riley Stokers, 2 u n i t s  per furnace 



Bust is continually returned fro the precipitators by screw conveyors which deliver to 

a t e s ,  tank bstto 

continuous, 

Elevators 

G and COOLING 

foo"6diameter x foot, mounted can flve 
two motor-gear reduces 

obtained through eoupiirigs sf the  



abinet 

Fan (draft) 

Pumps 

Air Gsmpressor  



ckaging of cement 
andled a t  a separa 

i l i t ies  which will replace the exist ing 

u lk  railroad cars  are  loaded on a platform sca le  from two s tee l  tanks  located a 
s c a l e .  All of the loading operation i s  controlled from a room a t  car-to 

ulk trucks are  loaded at t ~ v o  platform s c a l e s  fro two t h e e - s e c t i o n  concrete t a  
elevated above the s c a l e s .  A control room between the sca les  and a t  truck-top level houses  
the  conrrols for the loading and weighing equipment. 

A l l  s c a l e s  are  equipped with printers which record the "empty" and "loaded" weights to  
insure accuracy.  

A new shipping office wil l  be located where the trucks have convenient a c c e s s  when 

Valves 

Silos 
Dust Collectors (trucks 

ailroad and Truck 

Dust  Collector 

i lo  s 

6512-CW5 5-12047, Type -ton capacity,  

I - Dynaebone N o .  6 ,  Type A, 
2 - 122dia.  x 2 

The power for the operarson of the plant is obtained from a ubiic uti l i ty,  eritering a t  
transformer sub-station where i t  i s  reduced to  4.16 KV. The 
tat ion is located between the grnndirng building and the burner 

buildicg. 1"coomprises eight sec t ions ,  two of which are for the incoming power and s i x  for 
er sub-stations are  located near the de  
pment is in control centers .  The large 

a m  sui-i-starion 2 - West inghsasr  
60 cycle  69,0 

s 'dsiestlnghouse 
58-DN-250 air  

th fused primary disconnect and 
meml enclosed low voltage switchgeal-. 



A modern laboratory buildi 
In addition to  the usual  laborato 
the proportroning of raw materrais, c 

and STOREROO 

The buildbng which previously was used a s  the  power house is to  be eonverte 
cffaczs fcr plant supervisory staff ,  storeroom, and sho 

Air Compressoss 1/2 x 7 Tvpe YC2 ,  vert ical  
angle ,  statronazy, W0rx.h 

T ~ l m p s ,  Servlce Water t i ca l  turbine pumps, 1 
r th inaor ,  Corp . 

1 - Submersible pump, 
Sewage Dasyosal EqiApment and s t e e l  tank 

air  treatment 

CONCLUSION 

his  new plant, edusa continues the history s f  growth and improve 
arnpum nearly a century ago. 



CONVEYORS 
A -- - . - - 

s'xia' TWO SURFACE TXPE F-600 
ROCK SCREEN 

ERATORS CONTROL ROOM 



2-FINISH MILL  NK DRAWOUT PCWEk 
/ -- ----- - 4-SEPARATOR 

CONVEYORS 
--. 

// 

KILN FEED CIRCULAT 
4 - A I R  COMPW ING SCREW CONV'S 

STANDBY K I L N  FEED 
SCREW CONV AND 

-- 
U N L O A D I N G  

STAT SON I 

"-F c.-DE? AND COAL CRUSHER 

- - - -  -- - - -  -- 

ELECTRO-STATIC 

C O N V  AND ELEVATORS 

R R C A R  BULK 
LOADING STATION 

kVEICH!NG FEEDERS- 


