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Leganfl
211 m Tank Ffera
221 m Separation Building
228 ** Saiaple Preparation Building
224 «* Concentration Building
291 «• Isolation Building
241 » Vfaate Disposal
252 » Secondary Substation
271 m Service Building
272 Shops
274 - ikohinery Store-House
278 •» Cheiaioal Store-Housa
282 «* Reservoir* and Purap House
288 •* Filter Plant
264 • Power House
291 - Ventilation Building
2901 -« Water Storage
2902 • Water Storage
2704 ' m Supervisors* Office
2707 m Change House
2713 aw Store Hoons
2718 • Oil and Paint Storage
2719 «• First Aid
2722 - Painte and Riggers Shop
2728 •V. Laundry
2784 • Cylinder Storage
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E X T E R N A L  ISOMETRIC V IE W  OF G R A P H IT E  A S S E M B L Y

se'-o"

LQUmmAim QL cpNTRâpfNiNfs
OPENINGS */ TO *9INCL FOR CONTROL RODS (  7 SHIM-2 REG)
OPENINGS'10 T0’38 INCL. FOR VERTICAL SAFETY RODS 
OPENINGS +/ TO*9 INCL. FOR REGULATING AND SHIM ROOS EXTEND 2 9 't "  

INTO PACKING FROM RIGHT SIDE RODS ENTER FROM RIGHT SIDE 
OPENINGS‘10 TO *36 INCL FOR VERTICAL SAFETY ROOS EXTEND FROU 

TOP OF PACKING DOWN TO DRAIN SLOTS A T  TOP OF PACKING 
LAYER  '/

•DISCHARGE 
DP AIN SLOTS FROM VERTICAL HOLES (13 THUS)  

DISCHARGE END ONLY

A'5



C U T A W A Y  IS O M E T R IC  V IE W  OF G R APH ITE  A S S E M B L Y



S C H E M A T I C  A R R A N G E M E N T  OF DI FFERENT GRADES OF 

G R A P H I T t  IN THE PILE

^ C H A R G I N G  FACE

DISCHARGING FACE

L E G E N D

GREEN ( KENDALL-CHI CAGO)
WHITE (KENDALL-STANDARD)
BLUE ( C L E V E S -  STANDARD)
RED (MIXTURE OF POORER GRADES)

.7; if 
%



CROSS SECTION THROUGH A CHARGED TUBE IN THE PILE

(APPROX.' DOUBLE SIZE)

AIS



WATER C O N N E C T IO N S  AT FACES OF P ILE

HORIZONTAL 
4 INCH N A N I FOLD

B IO L i

INLET TUBE SECTION

HO RIZO N TAL  
4 IN CH U A H  I  FOLD

F L E X IB L E  CONNECTOR (H O TA IL )

B IO L O G IC A L  S H IE LD
( O U T L E T )

•FIELD WELD

O UTLET NOZZLE ASSEMBLY

NOTE:
WATER OUTLET 43" TO REAR OF  
POSITION SHOWN IN THIS SECTION

FO LD

OUTLET TUBE SECTION
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ARRANGEMENT OF TUBES ft BIOLOGICAL SHIELD BLOCKS 
AT CHARGIN6 FACE

BIOLOGIC AL SHIELD BLOCKS —
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A C T IO N  OP C O M P O S IT E  SH IE I

THERMAL NEUTRONS RAPIDLY ABSORBED 
FAST NEUTRONS GRADUALLY SLOWED
M IX T U R E  OF FAST AND THERMAL NEUTRO NS APPROACHES E Q U IL IB R IA  
THERMAL NEUTRONS DIFFUSE BACK FROM M ASO NITE LAYER 
FAST NEUTRONS RAPIDLY SLOWED DOWN IN M ASO N ITE 
GAMMA DECREASE AT LESS THAN EXPONENTIAL RATE BECAUSE OF 6 AI 

PRODUCTION BY THERMAL NEUTRONS CAPTURED IN T H IS  REG IO I 

( 7)  GAMMAS GRADUALLY ABSORBED BY M A S O N ITE

*  GAMMAS

THERMAL 
NEUTR

------ IR O N------
ABSORBS THERMAL NEUTRONS 
AND GAMMAS; SOME EFFECT ON 
FAST NEUTRONS.

---- MASONITE-
SLOWS DOWN 
FAST NEU TRONSJ 
ABSORBS SOME 
THERMALS; LITTLE
EFFECT ON -----IRON—
GAMMAS. |ABSORBS 1

. AND GAM

5 10
THICKNESS OF SHIELD IN INCHES

FIR ST BIOLOGICAL LAY ElTHERMAL SHIELD

L E G E N D
(F IV E  SIMILAR LAYERS 

FOLLOW)
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O  ASSEMBLED SLUG

o

^ W E L D

AL-SI LAYER .0105
APPROX.

COMPOUND LAYER 
0.0015 APPROX.

SLUG

CAN 0.028 APPROX.

T
0 .3 3 0  i  0.010"

, 1  
A F U L L

D I A M E T E R

A 2 e

A S S E M B L Y  MUST PASS THROUGH 

LENGTH T U B E  GAUGE 1 . 4 5 5 "
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TYPICAL ARRANGEMENT OF SLUGS IN ACTIVE TUBES

I

t\>

8* ± .003

l - t i ? - & ¥ ( & )  STAINLESS STEEL 
-001 p i /  VA; l2 - |4  CHROME1.5' 

5.125“

TYPES OF SLUGS
B.7Qf 1.03

-9 ‘  ± -003

6444*.003

( B )  s ta in le s s  s te e l•001 \ } £ /  VO; 12-14 CHROME

5 8 Z '_ f e i  fpN GROVE D 
•002 W  STAINLESS

■ O Q ? ~ [H  ®  ALUMINUM

STEEL

m i

6J44tX)03
WWUIUWIII
k v v. > y \ \ \ v x  y j

6-1441.003

6J44+ .003

'm m

w - t © 'P \ active m e ta l  slug
&  ALUMINUM COVERED.

1.440'■001r _ h a  10%CADMIUM 90XLEAD 
SUX3-ALUMINUM
COVERED.

1-440'L h r \  C n \ PERFORATED TUBULAR 
•001 1 -W  ^  SLUG -ALUMINUM

TUBING.

1.360"
.003 ALUMINUM COVERED

NOTE'- COMBINED LENGTH OF (A) AND (§) ■ 13-1/8": LENGTHS 
OF INDIVIDUAL PIECES ARE SUBJECT TO VARIATION.

DI
SC

HA
RG
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1 S 0 M E T R 1 G  D I A G R A M  S H O W I N G  ROD P A T T E R N  FOR
V E R T I C A L  DROP S A F E T Y  RODS .AND S H I M  AND 

R E G U L A T I N G  RODS ( H O R I Z O N T A L )

*90

HAR Of NG FACE OF PILE

*36 VETICAL S A F E T Y  ROD 
DOWN P O S IT IO N  _

T E S T  OPENING mA ‘  
T E S T  OPENING 'B ‘  .  

THERM OCOUPLE TUBE 'Q i \ ,  
T E S T  O P E N IN G 'Q ^  

THERM OCOUPLE TU B E  mE7~ 
THERMOCOUPLE TU BE 'F l

O l t O H A R t K  P A O K  OF

R O D S

A28
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2
A S S E M B L E D  SLUG

A 2 5

SI BOND ( .0 0 9 " )  
-BO TTO M  CAP 

AIR SPACE 
P INSERT 

WELDINQ CAP
1.440 ------------------------------

INO CAP 

SPACER 
■AIR SPACE 
— TOP CAP

BONO

TUBALLOY SLUG
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CONTROL BOARD

o

I______

LOW SPEED 
REDUCER 

CHOICE OF RATIOS 
4 5 6 0  ^I 
2 4 0 0 : I

9 0 0 : i
4 0 8  ! I

I H.P. MOTOR 
18 0 0  R.PM. 
WITH ATTACHED 
BR AKE. REGULATING ROD 

R A C K  
CHOICE OF SPEED

IN C H ES/M IN U TE  
HIGH SPEED LOW SPEED

3 6  
6 0  

I 3 2  
1 8 0

.6 0  
I. 20 
3 .0  
6.6

D IF F E R E N T IA L  
2 : i  R AT IO

S L IP
CLUTCH

REDUCER 
7.621 I 
RATIO

n ->>

[
J

5 H.P. MOTOR 
1 8 0 0  R.P.M.

HIGH .SPEED 
REDUCER 

CHOICE OF RATIOS 
8 0  I I
4 5 : 1 
1 9̂ r: 1
.41:,

A

T

#

G

SCHEMATIC ARRANGEMENT 
ELECTRIC REGULATING ROD DRIVE

■



NO.2 S A FE TY  CIRCUIT

4 4 0  V. AC

IP CURRENT IS REMOVED PROM T HE SE  y
SOLENOID VALVES, PULL ACCUMULATOR OTL /  
PRESSURE IS DELIVEREO TO OIL MOTORS AND RODS 
ARE DRIVEN IN.

M OV
A.C.

o J>-o

h  CL <

A P TER  TROUBLE IS 
REMEDIED TH IS  RESET 
BUTTON MUST BE PUSHED 
BEFORE SHIM ROO CAN 
BE WITHDRAWN AGAIN.

DEPRESSING TH* C
DESK PUSH B U TTO
W ILL OPEN TH IS  
CONTACT.

DROPPINS OP ANY  
S A P E TY  ROO WILL 
OPEN TH IS  CONTAC

IP EITHER OP ABOVE 
CONTACTS OPENS THIS 
COIL IS DE-ENERGIZED 

AND THESE CONTACTS  
ARE OPENED.



D R I V I N G  M E C H A N I S M S  F O R  R E G U L A T I N G  AND
S H I M  RODS
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CONTROL ROD MOVEMENT
• SCHEMATIC *

CROSS SECTION AT -A '/ / X  CAST IRON 
"  1 STEEL 

GRAPHITE 
' . ‘ ."3  CONCRETE

ALUMINUM 
■:W M  LEAD 
~ ~ 1  BORON 

WATER 
iftTr.'] MASONITE

j}>CONCRIT( WALL AMO >OU*LI Li»D COVtRWS •» PROTECT 9 
m MACHINERY ROOM AGAINST RADIATIONS fSOM ACTIVATED 

0-rWINOOW V TO M SEALED WITH CASING AROUNO BOO V t  
EXTENDS TMBOOSH WALL ■«, HOLE THROUGH CASWG MAV M 

] BY OOOK 0 PC RATIO RIMOTftY BY COMPRESSED AIR 
A t  PINION DRIVES ROD
©-FLEXIBLE HOSf "x. CARRY COLD WATER IN ANO NOT WATI



S E C T IO N S  SHOWING RE GULATING OR SHIM RODS AND THE S PE C IA L  F I T T I N G ^  

OF THE P ILE  SHIELD THRU WHICH THESE RODS PASS j

TH E R M O -C O U P LE -  
HO LE IH  HO. 3 W E U  ^

Ml V  \ L

S F C T IO N  A-A S E C T IO N  THRU  S H IM  HOD A H D  6RA PH /TE O f  P IL E  
SE C TIO H  TAKCH A FEW IH C H E S /H S ID E  THE THERM AL  

S H IE L D

JM I HUM TU B E  SA S IH L C T



WINCHES

. Up
VSYMBOL L t  R OH THIS VltW  

OESIGH ATE LE FT B RIGHT Vf~
HAHO WINCHES -w v -

-SUPPOP TIH6 PODS

FOB VS POO LIMIT SWITCH ;5. Pt 0 CPOSSH AO

7#INCH CABLE

UPPER B LOWEP UMIT SWITCHES 
[ABE ACTIVATED BY A PINO  
IBUIL T INTO POO CPOSSHEAD 
’ (smirents wiu opipati j

ippispecnvt or ant potation 1
or *oo oh its axis I  I 4

WINCH BLOCK

1ARDRAIL

W ENT SAFETY ROO

COMPRESSION
SPRINGSV.S ROD LIM IT SW ITCH- 

ARR6T. A T THIS POINT

THERMAL s h ie l d

p l a n  AND FI F VAT I ON OF V E R T I C A L  S A F E T Y  R O D S .

'T'J 'S*f
—  P I tN  AT C -C .—

P L M
(PAR

....... ■

f f \uu 11- f 5. m
1:1
til TUBES

L __■.1 3 M
4i “’̂ r.TiON X:K (TYPiCALl |

— BIOLOGICAL SHIELD 
(S TE E L a m asohite ;

.ALUMINUM TUBE IHTO WHICH 
THE S A F E T Y  RODS DROP

—  SC t  PL AM C-C—

MOTOR lO RUSEfOR

PUMP USE 
FALL OF ROO B Y  A CA 
CLOSING DISCHARGE i

\



C A B LE  S U F FO B TIH S  O B O F  
S A F E T Y  HOD A T TA C H E S  HEB E

X ^S U N N E N  M ECHANISM  TO ABSORB
-g SHOCK o r  NOD IH CASE HYOHAULIC  
t IS  IH E F F E C T IV E

E N L A R G E D  PLAN
SECTION

-S T E E L  L IN E R, IN SID E  
ALUBHHUM TUBE AND  
SU B NOU HDINB  O HO ? BOO. 
roLoae t o l in a n o i ifnrfw 
uM tn ano noo a to u c t
UADI ATI OH LtA K A tt  TO 
NOMINAL VALUt. LINtN WILL 
CONTAIN ININAL • NOO V i TO 
AO NIT BON AM SOLUTION ON 
3NO tA N trr OtVIOtl

S T E E L  O F "  
F IL E  S H IE LD

__________ l f l o o b  l i n e  __ ______________ ;

LOWER
S E C T IO N A L  E LEVATION " B - B 1

UPPE-R S E C T IO N A L  E L E V A T IO N  B -B

|

S E C T I O N  T H R U  D R O P  S A F E T Y  ROD AND S P E C IA L  F I T T I N G S

OF T H E  P IL E  S H IE L D  T H R U  WHICH THE ROD P AS S E S

LO W * *  END  O F  A L U  HIM

A L U U IN U M  TUBE WHICH A C T S  AB  
H E  L I  Um  B AHN IEN

SEE S E C TIO N  ’ A -A "F O B  LOC ATIO N

FO B  CONTIHUA T/OH S E E  
S E C TIO H A L  ELEVATl

OWEN EHD  O F  S A F E T Y ,

I
E N L A R G E D  S E C T IO N  '!ft~A"





0
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1 LAMINATED MATTRESS PLATE
2 MATTRESS PLATE ANCHOR ANGLE
3 MATTRESS PLATE EXTENSION
4  MATTRESS PLATE COVER
8 AUXILIARY MATTRESS PLATE HANGER
6 AUXILIARY MATTRESS PLATE

A42

-r/j-y

ARRANGEMENT OF MATTRESS PLATES
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NO I. SAFETY CIRCUIT

o

©

IIO VOLT A.C.

- w a % rt *g g *  s a"J / |j 
d  0 tii 5

I • ■

3

1
3

i
g2M
UJ ■ «  

*
X2 . .

23
- IS

2 20  VOLT A.C.

2 -RELAYS BREAK 2 2 0  VOLT 
CIRCUIT IF IIO VOLT CIRCUIT 
13 BROKEN. CANNOT BE 
RESET UNTIL TROUBLE 
IS CORRECTED AND RESET 
BUTTON 13 PUSHED.

RECTIFIER 
A.C. TO D.C. O Q

TO 26  MORE SAFETY ROOS

- s i
NO. I NO. 2

CLUTCH

N Q 3

WHEN ANY SAFEY ROD 
D R O P S .TH IS  CONTACT 
OPENS AND MOVES IN 
SHIM R 0 0 8 .

SAFETY 
^  ROD

>437

tl-M -H - 71?-/ 
s / it '



MAIN CONTROL ROOM



P IL E  SHOWING PRINCIPLE PO IN TS

OF IN S TR U M EN TA TIO N  8r C O N TR O L

I '  SAFETY ROOS (2 9 ) OROP INTO PILE WHEN 
SAFETY C IR C U IT  IS BROKEN.

2 , f t  4 ,  REGULATING RODS E L  EC. OPERATION.

3 ,6 ,6 ,7 ,8 ,9 t f r  10 -  SHIM RODS HYDRAULIC 
OPERATION.

I I -  E IG HT INCH RISERS (1 0 )  THROUGH BOTTOM 
SHIELDING  FOR ION CHAM BERS.

12. S IXTEEN INCH RISERS ( 2 )  THROUGH 
BOTTOM SHIELDING FOR ION CHAM BERS.

19. E IG HT INCH PIPES ( 4 )  C O N TA IN IN G  ION 
C H A M B E R S .

14. EXPERIM ENTAL HOLE V  FOR 
NEUTRON CHAMBER.

2 3

17. DISCHARGE END OF 2004 TUBES 
THERMOCOUPLE IN EACH TUBE.

IB. CHARGING END OF 2 00 4  TUBES- 
PRESSURE GAUGE CONNECTION FOR 
EACH TUBE.

EXPERIMENTAL HOLE D" FOR GAMMA 
CHAMBER TO BE USED DIFFERENTIALLY 
WITH A HOLE UNIT.
EXPERIMENTAL HOLE "F *  FOR NEUTRON 
THERMOPILE.

15.

16.

O O O 
OO O O O 

O O O O Qs 
OIX o ' i
O O 'v '^7 o



CASK ASSEMBLY

WATER CIRCULATING TU B E 

LOCKING BAR 

BALL LOCK 

L ID  ARMS

LUG FOR L IF TIN G  BUCKET

H O LES FOR W ATER CIRCUt 
THROUGH B U C K E T

CATCHES FOR LOCKING BA

LEAO F IL L E D  CASK WALL

LUG FOR L IF T IN G  CASK



T R A N S F ER STATION 8 STORAGE BASIN

P R O C E S S  M E T A L  
B A S I N

STORAGE AREA
WATCH FILLED

I I
! ! | I

■ i i iDIIP i *

OUNNV METAL 
BASIN

I t  MONORAILS 4•0*0.0. 
OVCRNCAD 

S L O T T iS  FLOORS 
FOR O A S L I SHOPS

PL AN



MAIN CONTROL PANEL

1) IAN recorder operated by Beckman micro- 
mi croammeter and neutron chamber under 
the pile, Beckman #2

2) IAN recorder operated by Beckman mlcro- 
microammeter and chamber monitoring water 
activity in the downcomer, Beckman #1

3) Multi-point L&N recorder operated by 
Beckman micro-microamme'Wr and neutron 
chambers under the pilefBeckmans J and 4

lt-5) Blank panels
6) Continuous slngle-point recorder recording 

position of regulating rod In use
6a) Toggle svltch for selecting regulating rod 

to be recorded at 6
7) Voltmeter and svltch for measuring battery 

voltage In galvanometer system
8 ) Svitches to by-pass first "out" llmlt^svltches

9) Nine switches far cutting the 9 Selsyns In and 
out of service *

10) L&N circular chart recorder far differential 
power level indicator

11-19) Nine Selsyne indicating the position of 7 
shim and 2 reg. rods. Beg. rods are 11 and 1*. 
Green light over each Selsyn ehows when rod is 
all in, red light shovs vhen rod Is all out

i o )  Benge svltch for differential pcwer level 
Indicator

21) Shunt for level galvanometer
22) Duplicate Selsyn for #1 regulating rod
23) Ground glass scale for level ^lvanometer
2U) Ground glase acale for deviation galvanometer
25) Tventy-elght drop annunciator
26) Duplicate Selsyn for #2 regulating rod
2 7) Shunt for deviation galvanometer
23) Indicating meter for Beckman #1
29) Indicating me ter. for Beckman #2
30) Indicating meter for differential pover 

level Indicator
31) Indicating meter for Beckman

32) Indicating meter for Beckman #1*
33) Push button toj drive In the 7 shim rod 

high speed. Can be locked dovn with 1
31*) Hlectric interval tine
35) Electric clock1 vith sveep second hand
36) Push button operating #1 eafety clrcui 

be locked dovn with key
3 7) Alarm lights for discharge water monil
38) Indicating light* far doors into disci 

area at O’, 10’, 20’, and JO’ levels
39) Switch to select regulating rod to be

operated '1:*
UO) Duplicate afVf? far other control rod 

locked so onW11 rod at a tine can be 
Hi) Svitoh for high speed, low speed eel.'

one regulating! rod 
U2) Switch far direction selection of one 
U3) Switch far high speed, low speed sele 

other regulating rod 
UU) Switch far direotlon selection af othi 

regulating rod; 
lt5) Switch t® move a shim rod In either d 

Green light above switch indicates if 
controlled by )this switch is in opera 

U6) Ten-polnt selector switch far eelectl 
of the 7 shim rods Is to be moved 

1»7) Duplicate of U5 fcr second hydraulic 
US) Oreen lights show vhen accumulator 1* 

above narraa-l operating height 
1*9) Amber lights show when the accumulatc 

are Just below normal operating heigh
50) Bed lights show when levels have drop 

point where the "low" annunciator fla
5 1) Five Indicator lights show green whmi 

rod power, shim rod paver, #1 reg. re 
#2 reg. rod power, and instrument pe*

52) keys far locking pover aff, on the at 
systems

53,5lt&55) Fifteen key by-pass svitches fc 
passing various safety circuits as im 
during repairs and maintenance

56) Control for vlthdravlng or loverlng 1 
rods Individually or In groups, depei 
upon setting of individual rod contri

57) Controls-far tripping 29 safety rods 
ually. Oreen light above each contri 
indicates vhen rod is in, and red 111 
vhen rod la out

58,59) Svitches to turn on shim rod oil 1
60) Seleotar switch to put "A" hole neut; 

chamber on either #2 Beckman or the 
galvanometer

61) Svltch to operate both shim rod pumpi 
taneously to drive rods at tvice nor

62) Beset button for alarm lights (37)

1



MISCELLANEOUS CONTROL PANEL

1) Helium exit pressure
2) Helium inlet pressure
3) #1 regulating rod exit water 

pressure
U) #2 regulating rod exit water 

pressure
5) #1 regulating rod exit water temp.
6) #2 regulating rod exit water temp.
7) Four-point recorder for:

a) 1a air in helium 0-100$
b) 1a air in helium 0-2#
c) 1a H2O in helium at pile exit
d) la  H2O in helium at sample 

point 0-11>

8) Two-point recorder for:
a) helium temperature into pile 
h) helium temperature out of pile

9) Two-point recorder,
helium inlet and exit activity

10) Becarding flowmeter,
helium circulation rate into pile

11) #3 shim rod exit water pressure
12) #1* shim rod exit water pressure
13) #5 fhi® rod ®xlt water pressure 
1k ) #6 shim rod exit water pressure

15) #5 shin rod exit water t
16) shim rod exit water t
17) #5 shim rod exit water t
18) #6 shim rod exit water t
19) Four-point recorder, exi 

temp, of rods #1, #2, an
20) Four-point recorder, exi 

temp, of rode j f k , #5, an
21) Four-point recorder, 

miscellaneous exit water
22) #7 shim rod exit water p:
23) #8 shim rod exit water p;
2 k ) #9 shim rod exit water pi
25) #7 shim rod exit water t<
2 .6 ) #8 shim rod exit water t<
2 7) #9 shim rod exit water t<
28) Pile exit water pressure
29) Four-point recorder, exil 

temp, of rods #7, #8, an<
30) Indicating temp, potentic 

and 32 DPDT toggle switcl
31) Four-point temperature r< 

controlled from 30
32) Selector switch for "B" t  

thermocouples



i f

INSTRUMENT 
MONITORING ROOM PANEL

1) Eecorder For pH Of West® Water Entering Elver
2) Becarder Far Intermediate Eetention Basin Monitor
J) Recorder For Inlet Eetention Basin Monitor
U) Eecorder Of Eadiation Intensity 20' Far Side 

Discharge Area
5) Becarder For Stack Air Monitor
6) Becarder Integron Dosage Measurement
7) Becarder Integron Dosage Measurement
8) Becarder Of Eadiation Intensity Top Of Pile And 

Transfer Area9) Becarder Of Ganniia Activity Of Eetention Basin Exit 
Water

10) Becarder Of Beta Activity Of Eetention Basin Exit 
Water

11) Becarder Of Eadiation Intensity O', 10', 20', JO' 
Near Side Discharge Area

12) Becarder Far Exhaust Air Monitor
lj) Becarder Far Integron Dosage Measurement 
lU) Becarder For Integron Dosage Measurement



VALVE RACK AND QAUQE BOARD

IT  l »  I* tO

n n in

1) Master gauge2) Valve assembly; one for each tube and individual Panellit gauge
3) Horizontal gauge header
U) Master gauge riser connecting all horizontal gauge headers
5) Individual Panellit gauge, one for each tube
6) Detail of valve assembly
7) Detail of Panellit gauge 

8fc9) Series relay connections
10) Pressure connection
11) Transparent slot12) Rotating pressure indicating element. Shows white at normal 

pressure, red on low pressure, and green on high pressure
13) Conduit for 3/l6 outside diameter copper tubes to pressure gauge 
lU) Indicating lights15) Two-way valve, connects Panellit gauge to either master gauge, 

or to tube pressure connection
16) Needle valve to shut off individual Panellit gauge as necessary
17) Line to Panellit gauge
10) Line frcn next valve on left to its corresponding tube
19) Line frcm next valve on right to its corresponding Panellit gau*
20) Line frcm tube at pile face
21) Header to master gauge



INSTRUMENTS 
I N L E T  WATER PANEL

1) Weter pressure, left-hand 
unchilled 20" riser

2) Total flow, rate of heat transfer 
(kw.), and temperature difference, 
recorder

j) Flow and temperature recorder, 
left-hand unchilled 20" riser

1+) Kilowatt calculator (blank door)
5) Flow converter (blank door)
6) Main steam pressure
7) Stand-by filtered water pressure
8) Stand-by raw water pressure, 

valve pit
9) Water pressure, left-hand chilled 

20" riser
10) Water pressure, chilled header at 

valve pit
11) Water pressure, unchilled header 

at valve pit
12) Flow and temperature recorder, 

left-hand chilled 20" riser
13) Two-pen pressure recorder, 

chilled and unchilled headers at 
valve pit

lU) Temperature differential 
converter (blank door)

15) Two-point temperature rec-or 
temperature each side of va 
in by-pass between chilled , 
uncMlled headers

1^) Water pressure, left-hand h 
tank

17) Water pressure, right-hand 
tank

18) Inlet water pressure, therm, 
shield

19) Instrument air pressure
20) Water pressure, right-hand 

chilled 20" riser
21) Water pressure, right-hand 

unchllled 20" riser
22) Flow and temperature record* 

right-hand chilled 20" rise:
2*) Flow and temperature record! 

right-hand unchilled 20" rii
2 k ) Two-point recorder, high tat 

levels
2‘3) Flow recorder, water to thei

I shield
26) Storage tank lsrel indicating 

lights
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SECRET

LIQ U ID  L E y E L  M EASUREM ENT 
WITH SPECIFIC GRAVITY AND WEIGHT FACTOR

o

Jfr



RADIATION INTENSITY MEASUREMENT 
EQUIPMENT FOR 221 BUILDING CELLS

6.E. ION CHAMBER (ONE OF FOUR)
COLLECTOR ELECTRODE 
HI6H VOLTAGE ELECTRODE 
6LASS INSULATORS
CHAMBER COVER WITH CABLE CONNECTORS 
LOW LOSS SHIELDED CABLE (FOR 4 CHAMBERS)

HI6H VOLTAGE LINE (iSHIELDED)  104 CHAMBERS 
MULTIPLE SWITCH 
BECKMAN AMPLIFIER  
MiCROMAX RECORDER ( 4 - POINT)
LOW LOSS CABLE-ION CURRENT FROM 
MULTIPLE SWITCH TO AMPLIFIER.
V0LTA6E SENSITIVITY SELECTION LINES rni (iru ruiuiti
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CELL NO. 25 CELL NO.26
a

TRENCH SPARE 1

STEAM e
CHEM.FEED 3
TRENCH 4

LUBR. 5
TRENCH SPARE 6

SPARGER 7
ELEC. 8

MIKE 9

H20 OUT 10

TRENCH SPARE 1 1

STEAM SPARE 12

TR£NCH 13
STEAM 14

HjO OUT 15

ELEC 16

42 TRENCH SPARE 

41 STEAM 
40 STEAM

TRENCH SPARE 43

CHEM. FEED 
BOWL SPRAY 45

38 LIQ. LEVEL LUBR. 47

ill

LEGEND
10) PRECIPITATOR

0 1  CENTRIFUGE 

(§ )  CATCH TANK

SO LUT IO N  TANK

84 TRENCH SPARE

83 G ALLERY
82 CASE SPRAY

81 TRENCH SPARE

80 HYDRAULIC

79 TRENCH SPARE
78 L 10 LEVEL

77 ELEC.
76 STEAM SPARE
73 SAMPLER

74 TRENCH SPARE 

73 STEAM

72 TRANS OUT
71 H20 IN

70 TRENCH SPARE

68 THERMO B  MIKE

oo
m
p

W?am
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BUILDING

Section Cell Function
1 1 & 2 Storage of contaminated discarded equipment
2 . 3 Railroad tunnel for bringing in metal
2 h Storage of Blugs with fractured coating.

This cell is kept filled with water 
(see 212 Euilding)

3 5 & 6 Coating removal, metal dissolving and reduc 
U 7 Coating removal, metal dissolving and reduce 
k 8 Metal solution storage
5 9 Sewage disposal, holding tanks
5 10 Sewage disposal, eewer cell
6 11 &. 12 Spare. May "be used for a by-product precipj

tation before extraction

7 13 & I1*- Extraction
8 15 & l6 Extraction (spare)
9 17 8c 18 Treatment of waste metal solution

10 19 8c 20 Treatment of waste metal solution (spare)

11 21 & 22 Spare, unequipped
12 23 & 2b Storage and oxidation of metal solution
13 25 8c 26 First decontamination cycle, by-product

precipitation
lU 27 8c 28 First decontamination cycle, product

precipitation
15 29 8c 30 Treatment of decontamination wastes

16 31 8c 32 Second decontamination cycle
17 33 8c J>b Second decontamination cycle

18 8c 19 35j 36,
37 8c 38 Third decontamination cycle (spare)

20 39 8c !+0 Spare, unequipped
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VENTILATION BUILDING- LAYOUT
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OFF GAS WATER TEMP
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SPARGER

OUTLET
DNNECTION

DISSOLVER
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!9'-6 LONG CONDENSE

SECT IO N  ON A - A  Of 7S '-0 “  DIA. STORA6E TANKS

n 241 BUILDING
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2 2 4  BUILDING

CHEMICAL > PROCESS PIPIN8
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OU' L iA
B U I L D I N G  NO. ZZl

BUILDING NO.291 
7^3 O  S T A C K

! Y ///t
BUILDING N0.22I

'C E L L  BU ILD IN G

BLDG. NO. 271
SER V IC E

LEGEND
PROCESS LIQUIDS »  CHEMICALS 2*1 TO 124 
SEWERS TO 241 PONDS
ACTIVE WASTE LINES TO 241 TANKS »  SUCK 
STEAM, AIR ft WATER
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0 0 0 0 0 0 0 0 ; 0 0 0 0

LUBRICATION LINES 
IN PIPE GALLERY

GALLERY

CONNECTORS

S P A R E S

LEGEND

0 ‘
FOR GANG VALVES 

( \ )  OTHER PRESSURE GAUGES 

GANG VALVES 

0  OTHER VALVES 

(Q ) MICHROPHONES

L S  lo u d sp e a k e r  

LSC - lo u d speaker c o n t ro l
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CONTROL PANEL 
A R R A N G E M E N T  SECTION 3 - L

O D O ODRAFT

4 -POINT 
SENSITIVITY 
RECORDER

4-POINT
TEMP

RECORDER
WEIGHT

DENSITY 
RECOROER J^VS

DUAL DIFF. 
PRESSURE 
RECORDER

2- POINT 
TEMP 

RECORDER

4  -POINT 
SWITCH SAFETY

METERSTEAM

PIPE
GALLERY

CONNECTIONS

291
BLDG.

3-5LA

BUBBLERS FOR INS 
AIR LINES.TRENCH I

PRESSURE VACUUM 
FOR GANG VALVES.

OTHER PRESSURE
39 TRENCH

FLOW METER

GANG VALVES3 7  TRENCH

®  OTHER VALVES 

®  MICROPHONE 

LS — LOUDSPEAKER

32 TRENCH

28 TRENCH
CELL TEMP. 

NO 2 FROM 4  PT.





*

■ .• _ - .•
- . 1 ,

ll lii ■ Im mm ali dkkufeiMA
WB&WtWSm fflW fflXmib 

II
■f$ )p& ?&■■>%■ 'Xrfc.4 4[. ■■ > . •■/(.•>•,*.•'• ; ■&’ V ;■ "W ,

.' ' , • i ' . .

■' *- Jf



<H 
CM 

SO 
tO 

tS> 
5S

a i f f i a N  D ETHIC? HISTORY 
BOOK IV - PILS PliOJSO?

v o m m  3 - design

APPKKDIX 3

. ammfs ahd tabuutiohs

♦. >?fo. rj" Desorlptloa
Principal Diiaensions of Pilo 
tabulation of* Parcmnent Plant Road Mileage 
Tabulation of Kichland Conmeroial Kstablishisients 
Tabulation of fieligioua Groups Represented in United 

Protestant Church 
Tabulation of Design Costs 
Wilmington Area Engineer's Organization Chart 
du Pont Design Division Organization Chart



PRINCIPAL OIHBNSIOBS OF PIL2S

The following distensions were to be the principal ones of the Pile 

as submitted in the Metallurgical laboratory design suggestions
Axial length of active cylinder 
Radius of active oylinder 

Thickness of reflector 
Total weight of metal 

>/ei$tt of graphite in Pile 

Weight of graphite in reflector 
Radius of aetal rods 

iJuraber of rods in Pile 
Weight of aluiainuia in Pile

23 feet /

16 feet 7 
l&fa inches /

200 metric tons ' 

850 mtrio fcona / 

315 saotric tons ' 
0.67 inch 
1695

8.7 metric tons

%



TABULaXIOK OF FBRMMIjSHT PlAtlt HQM) MIL3A.SB

CLASSIFICATIONS AMD 3YPB OF S&PACttS . MILES

lew Construction Inter and Intra-Area Hoads 198.01
(Hoad Mix and Plant Mix)

W m  Construction Richland Village 83.20
(Road Mix, Penetration and Gravel Surfaced)

ixiating Roads Improved 18.0Q
{Grave 1 Surfaced and Hoad IIix)

existing Koadfi Maintained 27.75
(Gravel Surfaced and Hood' Mix)

Patrol Trails Ir<proved and Maintained 40.90
(Packed ->and and travel)

ailes

miles

miloa

£iil©0

nilea

Total 344.88 oilee



tABUL&flOH OP HICHLM© GOmfKRCIAL ^ABLISHTffiHTS

BSTABLISiiMKIITS HUMBER
Pood Stores 5

Drug Stores 3

(Jonaral Kerohandise Store 1
Variety Store 1

Shoe Repair Shop 1

Barber & Beauty Shop 1
ttomn'B & Children’s Apparel Shop I

’Sen's Clothing £s Shoe Store 1

Hardware Store 1
Optical Shop 1

Electrical Shop 1

Oarage & Service Station 1

Service Stations 3

Western Union Office 1
Hailway iisprosa Agency 1

Laundry 1 1

Milk Depot 1
Post Office 1
Bank 1



*

TABULATION OF ttiiiLiqiOUS OKQUPS HKPRSSHNTSD 
IH UNITED PHOTffij'TAlIT GHUKCH

I. Methodist

2. Baptist
3. Presbyterian
4. iiagarene
5. Episcopalian

G. Christian
7. Congregational

8. Swangelioan
9. Church of Christ
10. United Brethren

11. Salvation Array

12. ljutheran

13. Pentecostal

14. Assembly of Cod

15. Adventist
16. Miscellaneous Protestant Groups

.0-4



TA30UTI01 OF DESXGI COSTS

ssqisesriho sbsxgi
t927,928,64 

18*773,08

835.691.58 
8,048.60
53,637.32
16.091.20

34,864.23
198,776.22
40,227.99

16.091.20 
107,274*64

340.642.58 

211,567.41 
158,230.09

5.363.73
5.363.73



AREA KIT.INEEH
vi 1 1 1  sc l .  5*rr^r “•J"’1,

Super* * ses and '•W ets the project* as
signed tc his o ffice . Direct* and super
vises the »ork cf contractors on projects. 
Responsthle to the . ‘ strict Knplnrer "or 
satisfactory conpletirn cf prefects.

1 Clerk-otenorrspher CAF-4

8 0

65 C

1 Assistant
D. C. Tan Dim Captain

1 Technical Assistant 

0 .  B. Cambell Captain 

1 Jr. Clerk Typist CAT-2

Executive Officer 

D. M. Stowers Ihjor

1 Jr. Clerk Steno. CAF-2

PROTECT 171 iE C LIiITT 5E C T !0 » 

O ii.f  of S.CIIM.
Coordli>»tini Pro»ctlT .
K u  rei of units under the N il»- 
ington Are* Offices.

1 Jr. Clerk Typist, CA5-2

AUDIT s i c n o s  4  to °  •
Chief of S ection ..............■•c* iother«el CAT-12
Stnerviees u d  coordinates the acti Titles of 
e l l  Aadlt functiooe In connection with con- 
etnactloe mod operational fa c ilitie s  on 
Crff Contract*.
l M t .  Chief of Section. . l .T .  Pinny CAT-11

COIflHOL SECTION °  °
Chief of Section................E. B. Trean*l P-4

Supervises a ll Control functions including 
Priorities, C.N.P. allotments and report*, 
Field Progress reports, engineering and 
■etariel requirement* and expediting of 
c ritica l ordera. _______

eel Chief Pro J .Auditor (n*ld)CAT-lC 
eel St^er. Auditor (Tr v m . )  CAT-8 

1 Assoedkinin. Assistant CAT-8 
e e l Aasociate Auditor CAT-8

1 Jr. Const. Coet Anditor CAT-7 
eel Si^er. Anditor (Tins) CAT-7

1 Clerk-8 tenographer CAT-4 
ee2 Clerks » CAT-A

2 Aeet. Clerk Stenoe. CAT-3 
eel Aset. Clerk Typist CAT-3 
eel Checker (lh terial*) CAT-3 
eel Aaslatent Clerk CAT-3

7 J r .  Clerk Typi*t* CAT-2
ee() of A lc h  aaeigned to Bogin, 

in Qiarge, Tie Id)
3 Jr. Clerk Stenoe. CAT-2 

ee(l of which assigned to Engin.
in Cfcerge, Tie Id)

2 CUe. Machine Operators CAT-2 
ee(l of ehieh aeeigned to Eng in . 

in Cherge, Tie Id)
1 Junior Clerk CAT-2

»1 Inspector (3en. Conet.) SP-7 

1  Assistant Clerk Steno. CAT-3

CAF-8
ADMINISTRATIVE SECTION

Chief of Section........... 3 . R* wls9n

S u p e r v is e s  a l l  A d * < n is t x * t iv *  fun- 
tions I n c lu d in g  P e r s o n n e l ,  P a y r o l l s ,  
P u r c h a s in g ,  T r a v e l  O r d e r s , ) U A  and 
R e c o r d s  and O f f i c e  S e r v i c e  A c t i v i t i e s .

1 Asst. Clerk Steno. CA5-3 
3 Jr. Clerk Typists CAF-2 
1 Chauffeur CPC-3

EJODEZHIN3 SE( 
Chief of Section............. Bsi

Supervises the checkin; 
on a ll plana and sped

1 Jr. Clerk Steno 

1 Jr. Clerk Typis

CfOUTIOKS SfXTIOl
ChUf of s .ctlon .........C. » .  sn rto u l, l» t  Lt

S u p . r r i a . 8  .u d  c o o r d i n a t e  p . r f o n » n c  o f  
» o r k  u n d .r  o p . r . t l o n  cantrKt*. » e t j  • »  
l i . i s o n  O f r l c r  » r » *  U «.r  u » l
operators.

Asst. Chief of Section..0 . P. Bsrgclln, 1st Lt

PROPERTT A SAFETY SECTION 
Chief of Section ...R .T . Swofford, Jr. Captain

Supervises receiving and transfer of a ll  
nrooert* aasuens accountability for aU.
Z Z Z A j .  1 1  ~ f . t ,  runetl—

. M «  <t»l UpMlIf 
<w J*al|Md to ta lla n r  la (TKU)

1 Anditor CAT-9

2 Clerk* CAT-4

1 Asst. Clerk Steno. CAT-3

*

M1  j r .  Administrative Aeet. CAT—7

ee2 Inepector* (haterlal*) SP-6

• n  Clerk CAT-A

1 Junior Clerk CAT-2

eel Jr. Clerk Typist CAT-2



v \  ■

AREA EJT.INEEH 
V llH s -  L. Sspp^r Itejor

Supervises and 'H rects the p r e s e t s  as
signed tc his o f f i c e . D irect* and super
v ise* the work c f  contractors on p ro je c ts . 
Responsible to the D *strict LnpJnc«r 'o r  
sa tis fa cto ry  com pletirn c f  p r o je c ts .

1 Clerk-Steno^rapher CAF-4

8 O ffleera

65 Civilian*

1 Technical Assistant 

)• B. Caapbell Captain 

L Jr. Clerk Typist CAP-2

Executive Officer 

D. M. Stowers Ifcjor

e 1 Jr. Clerk Steno. CAF-2

PROTECTIVE SECURITY SECTIOM 
Chief of Section J.F.Clancy, 1st Lt. 
Ceordlnatii* Protective Security 
■easures of units under the Wilm
ington Area offices.

1 Jr. Clerk T y p is t ,  CAP-2

LABOR RELATION SECTIOM 
Chief of Section 

0 . H. Enolls* jer CAF-10
Coordinates and acts as liaison  
agent for the Area Engineer on 
a ll labor Batters.

CTIOM i f  © O 
E. B. Treael P ~ i 

functions Including 
otasnte and reports, 
, engineering and 
and expediting of

>n*t.) SP-7 

fceno. CAP-3

ADMINISTRATIVE SECTIO* 
Chief of Section........... 3 . R. ulson CAF-6

Supervises a l l  Administrative fun- 
tlons Including Personnel, P ayrolls , 
Purchasing, Travel Orders, Mall and 
Records and O ffice  Service A c t iv it ie s .

1 Asst. Clerk Steno. CAF-3
3 Jr. Clerk Typists CAF-?
1 Chauffeur CPC-3

OPERATIONS SECTIOM
Chief of Section.........C. 1 .  Swartout, 1st Lt.
Supervises and coordinates perforuance of 
work under operation contracts. Acts as 
liaison officer betweer. Area Er^ineer and 
operators.

Asst. Chief of Section..o. P. Bargelin, 1st Lt

4 .(0  0  O  EJDnORIlO SECTIOM +
Chief of Section............. D*rt Bowlle P-5

Supervises the checking for approval 
on a ll plans and specification*.

1 Jr. Clerk Steno. CAP-2

1 Jr. Clerk Typist CAP-2

PROPERTY 4 SAFETY SECTIOM 
Chief of Section...R .T . Swofford, Jr. Captain

Supervises receiving and transfer of a ll  
property, as sums accountability for a ll  
property. Supervises a ll  safety functions.

1 Auditor CAP-9
2 Clerks CAP-4

1 Asst. Cl*rk Steno. CAP-3

eel Jr. Administrative Asst. CAP-7 
— 2 Inspectors (Ifcte ria ls) SP-6 
•*1 Clerk CAP-4

1 Junior Clerk CAP-2
**1 Jr. Clerk Typist CAP-2

m m i  i*  chuqi ( r a u l ^ #  °

Chief of Section............A. T. Cochran* P-6
Supervises the work of contractors on 
projects. Acts as liaison agent be
tween Area Engineer and contractcrs on 
setters effecting projects.

1 Assoc. Eng in . (ltoch.) P-3
1 A sst. Bogin. (Civil) P-2
1 Principal Insp.(Elect.) sp-e
1 Principal Inspector SP-6
2 Inspectors (Dsn.Const.) SP-6
1 Clsrk-Stenogrspher CAP-4

1 JT. (Hark Stenographs^ CAP-2

PUMCTIOMAL AM) POSITIDM CMXT

W ilslnrtcn  Area 
^ e ctlon .D iv is lon , or Area

M lin in g  ton . Delaware___
S tation
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E. I. DU POUT DU NEMOURS & CO. (INC.) 
ENGIpSBRING DEPARTMENT 

Design and Construction Divisions 
Manhattan District - Organization Chart.

CHIEF ENGINEER 
E. G. Ackart

ASSISTANT CHIEF ENGINEER
G. M. Read

I

KEY
CONTRACT PROJECT LOCATION

GENERAL MANAGER MANAGER
CON STRUCTION DIVI31ON DESIGN DIVISION
'* M. F. Wood T. C. Gary

ASSISTANT MANAGER
J. P. Martel

1 • • 9536 Hanford
tg • • 9733 Clinton
l-? • • 58 Clinton
2 • • 9595 Wilmington
3 • • 9634 Wilmington
4 • • 9641 Unknown
4 • • 9721 W. R. 0. W.
4 • • 9722 A. 0. Vi,
4 • • 9734 M. C. W*
4 • • 9735 Purchasing

only
6 • • 9757 Wilmington
8 • • 9233 Wilmington
22 • • 9803 Wilmington

Not signed 9891 Wilmington

SUPERVISING ENGINEER 
F. W. Pardee, Jr.

SUPERVISING ENGINEER 
J. C. Lawrence

DESIGN PROJECT MANAGER DESIGN PROJECT MANAGER DESIGN PROJECT MANAGER
9641 9536 9595
9721 9733 9757
9722 58 9634
9734 Jk 9803
9735 9891

P-9 TNX C-l & C-2
M. G, Amick H. T. Daniels W. S. McVay
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m m n h u  district history
BOOK IV - PILii PROJECT

volums 3 - DJSSICM 
a p pkndix o 

■ RSPSEUSHCaS

Sits Investigations and Travel Schedule 
of Col. Matthias

Preliminary Sits Report

Ichthyology Report#

Feasibility Report, of 2S ffovember 1942

Design of Helium-Cooled Plant Report 
|CS - 277

Design of Helium-Cooled Plant Report
v'” ‘ 324 V

Design of Liquid-Cooled Plant Report 
- 407

location
s

Area Snginoer 
H.B.f. Claaaified
Files Case ”000'*

Area Engineer 
1UZ.W. Classified 
Files Case 

rtCCC"
MMN*
"ppp"

District Office 
Piles Area Kngineer 
H.8JT. Classified 
Files

District Office 
Files Metallurgical 
Information Office, 
Chicago, Illinois

District Office 
Hies liatallurgical 
fnforsmtion Office, 
Chicago, Illinois

District Office 
Files Metallurgical 
Liformtion Office, 
Chicago, Illinois

Distriot Office 
Files Metallurgical 
Information Office, 
Chicago, Illinois

District Office 
Files Area Engineer 
n.E.W. Olasaified Files



Specifications for Process Water- 
Puaps

Survey of Separation Processes 
Report jfGR 1017

Survey of Separation Processes 
Report j/CH 1303

Survey of Separation Processes 
Report /|C3 2619

Bismuth Phosphate Process

Report on Richland Village Design 
by G. A. Pehrson, 8 June 1943

Wi Iningfcon Engineer
ing Dept. Wilmington, 
Del. Spec. 2002

District Office Files 
Metallurgical 
Inforssation Office, 
Chicago, Illinois

District Office Files 
Metallurgical 
Information Office, 
Chicago, Illinois

District Office Files 
Metallurgical 
Infonaation Office, 
Chicago, Illinois

Area &ngiafter*H*S.W 
™och. ;:&.nual Sec. C

Area Engineer
H.E.W. Office 
Engineer
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Activated Carbon* • Activated carbon is charcoal produced by the de

structive distillation of vegetable matter such as wood, with or 

without the addition of chemicals*
Aluminum* - Aluminum is the chemical element of atomic number 13* The 

metallic aluminum was chosen for the Pile cooling tubes and slug 

jackets because of its low neutron absorption cross section 
(0*124 x 10 square centimeters) and its resistance to corrosion 

by water at the temperatures encountered in the Pile reaction* 

Almlnua-Sllioon Alloy* » This is the eutectio alloy of the aluminum* 
silicon system* It consists of 88 per cent alumimn and 12 per 

cent silicon* The alloy it: used as a bonding medium in the canned 

slug since it has a lower melting point than aluminum and vir

tually the same oorrosion resistance*

Billets* - A billet is a bar of metal# In this volume, it refers

specifically to the form in which metallic uranium is received at 

the Hanford Engineer Works*

Boron*. — Boron is the chemical element of atomic number 5* It is used* 

in the form of a coating, in the safety and control rods of the 

Hanford Piles because of its high slow neutron absorption cross
m O A3eotlon (700 x 10 square centimeters )*



Cadmium. - Cadmim is the chemical element of atomic number 48* It is 

a white duotile metal belonging to the zinc family* Cadmium was 

suggested as a possible control means, since it has a high 

neutron-capture cross section approximately 3000 x 1 0 *  

square centimeters*

Carbon. - Carbon is the chemical element of atomic number 6* It is a 

non-metallie element, ons of which forms is graphite which is 

used in the Pile as the moderator* Carbon has a low neutron- 

capture cross section of 0*0045 x lO”^* square oentimeters, thus 

making it possible to use it without too high a neutron loss* 

Columbium*. - Colurablum 1s the chemical element of atomic number 41* 

Columbium is one of the fission products encountered in the sep

aration of plutonium from the fission products and uranium by use 

of the fractional volatilization process*

Cross Section* - See Heutron-Capture Cross Seotion*

Deaeration* - Deaeration is the term used to refer to the process by 

which dissolved gases are removed from water* In this process# 

the carbon dioxide content Is reduced from about 70 parts per 

million to about 2 parts per million, and the oxygen content 

from about 14 to about 0*05 parts per million* Deaeration is 

obtained by passing the water in a finely dispersed state 

through towers in whioh a vacuum is maintained by means of 

steam jets*

Decay Period* - The decay period for any substance is the time re

quired for the radioactivity of that particular substance to 

decrease to a safe level, as determined by health and safety



requirements* The activity of the slugs arises from the fission 

products and other elements formed with the production of plu

tonium* Some of this activity is transferred to the effluent 

water and circulating helium#

Deminerali a ati on* - Demineralization is the term used to refer to the 

process by which dissolved salts and aoids are removed from mter* 

Demineralization is obtained by passing the water through two 

exohangera, the first removing the dissolved salts of calcium, 

magnesium and sodium, and the second removing the acids formed 

in the first exchanger, except for the carbonic aoid which is 

formed in the second exchanger*

Deuterium* * Deuterium is that isotope of hydrogen of atomic number 2* 

Its symbol is H** or D and it is the principal component of heavy 

water* Deuterium has a neutron-oapture cross section of only 

0*0009 x  10*24 square centimeters*

Dissolving* •* Dissolving is that step in the separation process for the 

recovery of plutonium in which the aluminum jackets are removed 

from the metallic uranium pieces and the uranium, containing plu

tonium and many other elements, is plaoed in solution in prepara* 

tion for the subsequent prooess steps*.

Electrochemical Series. - An arrangement of the metals in the order of 

the amount of electromotive force set up between the metal and 

solution when the metal is plaoed in a normal solution of any of 

its salts*

Elutrlatlon* - Elutriation is one of the final steps in the separation 

and isolation of plutonium* This step consists of purification



by washing the precipitate and decanting the wash liquor* 

Extraction* - Extraction is that 3tep in the separation process in 

which the plutonium is separated from the uranium and from the 

large majority of the many other elements present.

Plash Vaporization* - Flash vaporization refers to that type of vapor- “TT"‘ " T ■' ' ri " " ir ' IJ ®
ization which is instantaneous* In the original Pile design for 

a water-cooled unit employing water reciroulation, this type of 

vaporization would have been used in removing dissolved gases 

from the water through a sudden reduction of pressure from about 

20 pounds per square inch to near atmospheric with the temperature 

of the water at the boiling point of the water*

Heavy Hydrogen* - See Deuterium*

Hydrogen* Hydrogen is the simplest chemical element known, of

atomio number 1* Its neutron-capture cross section is 0*325 x 

10"24 square centimeters*

Hydrogen Peroxide* • Hydrogen peroxide is a clear, colorless liquid 

found in the Pile exit water* Before water could be recircu

lated through the Pile structure, it would be necessary to re

move a portion of the oxygen to prevent erosion of equipment* 

Imhoff Tank* - An Imhoff tank is a tank for sewage clarification, 

consisting of a sedimentation chamber with sloping floor lead

ing to slots through which the solids settle to the sludge- 

digestion ohamber*

Impact wrench* - The impact wrench used in the Separation^Building 

for maintenance of equipment and replacement of parts consists
v

of an electrically driven wrench which oan be lowered from the



operating crane and placed on the actuating nut of the piping 

which has to be loosened or tightened. The impact feature of 

the wrench enables a stubbornly turning fitting to be pounded 

loose in much' the same way a sledge hammer would act*

Ion Chamber. - An ionization chamber measures the total number of iona 

direotly produced in it. These iona are charged particles of 

"4natter due to the removal from or addition to the particle* of 
one or more electrons. The chamber usually consists of two plane 

f '
electrodes between which there is a strong enough electric field 

to draw all the ions to the electrodes befora they recombine 

but not strong enough to produce secondary ions*
Isolation. - Isolation is the final step in the separation process 

for plutonium, in which the element is separated from the last 
of its associated elements and prepared for shipment*

Labyrinth* - A labyrinth as used in reference to the Pile Area con- 

\ sists of the entrance to the Pile discharge face protected by
concrete* This entrance is so designed that radiation present in 

*
the discharge area must bounce at least twice before it oan es

cape, thus reducing the energy of the radiations to a safe level. 

Neutron Absorber* * A neutron absorber is one which possesses the

’ ability to absorbNeutrons well, i*e*# it has a large neutron- 

eapture oross section.
Mtrogen* - Iiitrogen is the chemical element of atomic number 7* It 

is a gaseous element occurring in the atmosphere and has a high 

neutron-oapture cross section of 1*75 x 10“^  square centimeters, 

which prohibits the use of circulation of air through the Pile
*

DS



structure to reiaovo Impurities,

Outpassing* - Outgaaaing la the process of driving hidden gases out of 

subataaoos by means of heating or evacuating*

Polymerisation* - Polymerization i3 a reaction in which t-vo or mors 

molecules of the same aubstanca combine to form a compound, from 
which the original substance may or may not he regenerated* the 

jJiOTr molecular weight being a multiple of that of the original 

compound.
t ' ■ 

Primary Radiation. - The primary radiation of radioactive materials con

sists of tho original alpha, bota or garna emitted by those 

materials*
Proportional Counter* - A proportional countar is an ionization chamber 

in which one of the electrodes is ao designed that there is, be

sides the primary ioua, a large number of secondary ions formed, 
thus increasing the total pulse of current* It is possible to 

design and operate such counters in such a way that the total 

number of ions fomed la proportional to the number of primary ions 

formed*
Reactor*, - The tern reactor is used synonymously with reacting unit,

the unit in which the chain reaction is sustained#
a

Secondary Radiation. - ̂ condary radiation is the result of ionization 

of other particles due to the primary radiation, and the scatter

ing and reflection of the primary rays by particles*

Silica Gel* - Silica gel is a form of colloidal silica (silicon dioxide) 

like coarse sand in appearance but possessing many fine porea and 

therefore extremely absorbent*



Syphon (Steam-Jot)* - A ateam-jet syphon is a device used in the 

Separation Building for transferring solutions in which a jet 

of steam is used to create -vacuum for suction. The3® syphons 

are used so that necessary maintenance work on pumps can be 

eliminated.
ThimbleS. * The aluminum wells into which the -vertical safety rods

--------3 -----

drop are known as thimbles*

Uranium Hexafluoride. - Uranium hexafluoride had been developed in

dustrially and in large enough quantities to suggest its use 

aa a coolant for an enrichod-uranium plant* Fluorides are 

good coolants.
Xenon* - Xenon is the chemical element of atomic number 54#

Xenon-135 is a member of the telluriua-iodine-xenon-cesium- 

barium decay chain which is encountered in the Pile reaction. 

It is radioactive with a half life of 9*4 hours. It led to ft 

poisoning of the Pile because of its high neutron absorption 

cross section (approximately 5,000,000 x  1Q“2* square oenti- 

meter)«

♦
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