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igure l 5 shows lattice of cylindrical uranium 

~ods in a syst m in which heavy water e rv as a lowi 

ent an in ich utectie bis th-1 ad 11 y containing 

abo t 60 bismuth may erv as a cooling agent. In 1gure 

105, (1), (2), and (3) are cylindrical uranium rod (thick 

11 d. tub ) •· e uranium rod . ( l) i covered by a thin 

layer (4) which separates it from the sa in th cylindrical 

gap b t een the uranium rod (l) and th lumlnum tube (5) . 

Thi g p rve to h at insulate the uranium rod from the 

h avy wat r (8) which 1 1n contact ith th num tubes 

(5}, ) , and (7) . th1n-w lled tee1 tub (9) run in 

the axi of the uranium rod (l) and the bismuth-le d alloy 

flo through this tub as indicat by th arrow. (12) 

and (15) are the bottom and top of tank which di tributes 

the cooling gent into the lattic • (ll) and (12) are the 

bott and top of a spac ~hich 1str1butes an in rt gas 

into the annular g ps which heat insulate the ur nlum roda 

from the heavy water . 

h avy water plant of thi~ typ is shown d1 grwn

tic lly in Figure 106. In this figure, (1) is a tank 

cont ining a lattice of uranium rods immer 

ater hich for.ma the chain r acting unit. 

d in he vy 

(2) is the 

electrodynamic control system ich erve to stabilize 

the chain r ction which is described in detail in con-

n ction with Figure 1. Mercury m y be u ed in place of 

the b muth-le d-e dmium lloy in th ca e of he vy water 

power units in the stabilizer (2). The hot liquid bismuth

lead alloy leaves the ch 1n action unit through tube (3) 

nd this alloy i led through a boiler (4} in which steam 

is produc d from water for purposes or power production. 

rom the boiler the liquid bismuth-lead alloy goes through 

a pip (5) into a heat exchanger (6) wh re it 1 cooled 



down to temparature l ghtly above it elting point 

of about l30°C. h cold liquid bismuth-lead alloy goea 

through t e pipe (7) into the pump (S). Prom here through 

the pip (9) it goe back to the top of the chain reaction 

pow r unit. (10) and (ll) are pipes carrying wat 1• to and 

from the heat exch er (6). 

igure 100 shows diagraMmatic lly a lattic of 

cylindric l uranium rod mbedd d in graphit • This 

1 ttic is surrounded by 1 yer of gr phit which e~vea 

as n utron retl ctor. ~he 1 tt1c ia cool d by uid 

bL :uth or a b smuth-l ad alloy, th formor being ore 

favor ble from th point of view of th ,rrieiency of 

th chain reaction. cool! ag nt is d1 tributed by 

th pipe (l) to steel tubes (1), (2), (3}. to. (l) an4 

(2) go throug~ the peripheral of gr phite layer wherea 

(3) go through th cylindrica uranium rod (4), one ot 

the lattice el ments of the uranium rod lattice. The 

cooli gent s collected at the bottom of tn pile in 

pipe (5). 

Figure lOOB shows th top view tro.m which it ie visible 

in wh t y th cooling agent 1 1str1buted on th top 

and coll ot d on the bottom, carried by the pipes {6) and 

(7) respectiv ly. 

Figure 101 shows a diagram of graphite power unit 

of this type. Th chain reaction unit is contained in the 

ate 1 tank (l). The ystem (2) which is d scrib~d in 

detail in ooru1eot!on with Figure 41 serves the purpo e of 

stabilizin e ch in reaction unit. 'lhe cooling agent 

leave the chain re ct1ng unit t the bottom and goes 

throu the heat exchange~ (3) where it transfer 1 heat 

to uteotic lloy ot le d and bismuth. The bismuth-

lead eutectic coming from the heat exchanger (3) transfers 



heat to ~e boiler (4) 1n wh1en ateam ror purpoaea ot 

power production may be generated. After leavln& ~ 

boiler (4) the bismuth-lead eutectic goea through the 

heat ezohanger (5) in which heat is transferred to water 

and through the pump (6) back to the heat exchanger (3) . 



Figur~ 5 shows a lattice or cylindrical uranium rods in a sy~tem 

in which heavy water serves as a slowing agent and in which a eutectic 

bismuth-load alloy co~taining about 60% bismuth may serve as a cooling 

agent. In Figure 105, (1), (2), and (3) are cylindrical urani~ rod,;:.~· 
The uranium rod (1) is covered by a thin layer (4) which ~vents eh~i

c~l action~ the u:ani~·~y the~a: in the cylindrical gap between the 

uranium rod (1) and th~ aluminun tube ~5). This gap serves to heat insu-

late the uranium rod from the heavy water \9) which is ~ehing the aluminum 

tubes (5) and (6) and (7). A thin-walled steel tube (9) runs in the 

axis of the uranium rod ( 1) and the bismuth-lead alloy lows through this 

tube as indicated by the arrow. (12) and (13) are the bottom and top of 

a tank which distributes the coolinb agent into the lattice. (11) and 

(12) are tL~ bottom and top of a space which distributes an inert gas 

into t!1e annular gaps which heat insulate the uranium rods from the 

heavy water. 

A heavy water plant of this "bJpe is shown diagrarnr.1s.tically in 

Figure 106. In this figure, (1) is a tank containing a lattice of uranium 

rods immersed in heavy water which forms the chain reacting unit. (2) 

is ths electrodynamic control system which serves to stabilize the chain 

reaction which has been described in detail in connection with Figure 41. 

Mercury is used inplace of the bismuth-lead-cadmium alloy· in the case of 

heavy water power units in the stabilizer (2). The hot liqui4 bismuth-

lead alloy leaves the chain reaction unit through tube (3) and this alloy 

is led through a boiler (4) in which steam is produced from water for pur

poses of power production. From the boiler the liquid bismuth-~lead alloy 



goes through a pipe (5) into a heat exchanger (6) where it is cooled down 

to a temperatura slightly above its melting point of about l30°C. The cold 

liquiJ bismuth-lead alloy goes through the pipe (7) into the pump (8). 

From here through the pipe (9) it goes back to the top of the chian reaction 

power unit. (10) and (11) are pipes carrying water to and frotn the heat 

exchanger (5). 

Fngure 100 shows diagrwnmatically a lattice of cylindrical ur&nium 

rods embe~ded in graphite. This lattice
1 is psurrounded by a ~r layer of 

}t 

graphite. The lattice is cooled by liquid bismuth or a bismuth-lead alloy 

the former *&te~wt·sml2* being ~more favorable from point of view of 

the efficiency of the chain reaction. The co~ling agent is distributed 

by the pipe (1) to steel tubes (1), (2), (3), etc. (1) and (2) go through 

the periphery of graphite layers whereas (3) goos through the 

cyiindrical uranium rod (4), one of the lattice element of t~e uranium rod 

lattice. The cooling agent is collected at the bottom of the pile in pipe (5). 

F :igure lOOB shows the top view from which it is visi,A'ble in what way 

the cooling agent is distributed on tre top &~d collected on the bottom, 

carried by the pipes (6) and (7) respectively. 

Figure 101 shows a diagram of a graphite power unit of this type. 
r 1. t 

The chain reaction unit is contained in the tank (1). The system ( 2) · / 

described in detail in connection with Figure 41 serves the purpose of 

stabilizing the chain reacting unit. The cooling agent leaves the chain 

reacting unit at the bottom and goes through thereat exchanger (3) ~ere 

it transfers its heat to a eutectic alloy of lead and bismuth. The bismuth-

lead eutectic com~ng from the heat exchanger (3) transfers heat to the boiler 

(4) in which steam for purposes of power production may be generated. After 



leaving the boiler (4) the bismuth- lead eutectic goes through the heat 

exchanger (5) in which heat is transferred to water and th~ough the pump 

(6) back to the heat exchanger (3). 
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