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(54) ELECTRICITY GENERATION BY NUCLEAR FISSION 
REACTOR AND CLOSED CYCLE GAS TURBINES, WITH 

CORE AUTOMATICALLY SHUT DOWN BY COOLANT FLOW 
FAILURE AND DROPPED OUT OF PLANT FOR SEALING 

I F TEMPERATURE IS EXCESSIVE 

(71) I, ARTHUR PAUL PEDRICK, 
British subject, 77 Hillfield Road, Selsey, 
Sussex, do hereby declare the invention, for 
which I pray that a patent may be granted to 

5 me, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement:— 

This invention is concerned with the genera-
tion of electricity from the release of nuclear 

10 energy according to Einstein's equation 
E=mc2 . 

The story of the Investigation of the nucleus 
of the Atom, of its fissioning, and the develop-
ment of the Atom Bomb and the nuclear 

15 reactor has been told in many books and is 
well known, but it still seems rather remark-
able to me that based on the equations derived 
in a few lines of not very complicated mathe-
matics, related to the constancy of the speed 

20 of light, Albert Einstein, a young Examiner, 
in his middle twenties, in the Swiss Patent 
Office in 1905, foretold the enormous energies 
locked up in apparently inert matter which, 
40 years later, resulted in thousands of 

25 Japanese being incinerated at Hiroshima, and 
today enormous expenditures on the main-
tenance of H bomb warheaded rockets are 
incurred by powerful nations, or rather their 
governments, for no other reason except that 

30 of distrust 
Unfortunately now nearly 30 years after the 

explosion of the original Atom Bomb, at 
Almagordo in the New Mexico Desert, the 
possibilities of the peaceful uses of nuclear 

35 energy for alleviating the "poverty" of the 
World in general so far as the mass of its 
people are concerned, do not seem to have 
turned out as bright as might be expected, 
and it seems incredible that in 1974, the 

40 World should be experiencing an "energy 
crisis or shortage", when one considers the 
implications of the equation E—mc?. 

In practice of course, the great means for 

improving the living standards of people is a 
copious and cheap supply of electricity, and 45 
it has not proved easy to' transform nuclear 
energy into electricity, since the engineering 
problems associated with getting heat out of 
a large bulk of radioactive material are severe, 
and every precaution has to be taken to ensure 50 
a nuclear power plant is safe in operation 
since a large spill out of radioactive material 
would contaminate a region for many thou-
sands of years. 

For this reason great research effort has 55 
been devoted to obtaining a controlled opera-
tion of the nuclear fusion reaction using 
deuterium and tritium, since it is known there 
would be no radioactive waste products but 
the difficulties of producing the enormous 60 
temperatures required to the minimum con-
tainment times has so far not been overcome. 

But the maintenance of continuous supplies 
of electricity have become even more impor-
tant as I have pointed out in an earlier UK 66 
patent no. 1,317,330, since more and more 
does medical progress in the field of artificial 
kidney machines and artificial respirators and 
the like, depend upon it, although patients 
confined to "Iron Lungs" now have a 70 
"window on the world" through television. 

However the continuation of the services 
provided for us by the "media", and indeed 
the continued pumping of such Iron Lungs, 
depend essentially on "electricity", and if this 75 
is discontinued for any reason, life is at once 
in danger. 

It might seem strange to us, therefore, that 
in this world people should be susceptible 
to paralysing illnesses which will affect breath- 80 
ing throughout a life-time, and yet the "basic 
physics" of our World is so arranged that 
Energy is equal to Mass times the Speed of 
Light squared, which gives us the possibility 
of destruction by nuclear weapons. 85 

In a nuclear fission reactor in which carbon 
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dioxide or helium, is circulated through the 
core, reduction of capital cost as compared to 
'that in which steam is generated, and made 
to drive conventional forms of steam turbo-

5 alternator plant, could be achieved by pass-
ing the helium, or carbon dioxide, through a 
closed cycle gas turbine and malting this drive 
directiy an electricity generator. 

However for a closed cycle gas turbine to be 
10 of reasonable efficiency, much greater gas tem-

peratures must be used than those required 
just for steam generation, and the higher 
temperatures that would be required in the 
reactor core might make the reactor somewhat 

15 dangerous to operate. 
The invention is therefore concerned with a 

form of reactor in which, if there is a failure 
in the coolant flow, the core automatically 
drops down onto its control rods so that 

20 criticality is reduced, but if the temperature 
of the core still stays dangerously high, the 
core is allowed to drop out of the reactor shell 
down a shaft, wherein, at a substantial depth, 
concrete blocks can shut it off from any 

25 danger of radiation escape, until its tempera-
ture has dropped to a level that it can, with 
safety, be returned to its normal position in 
the plant. 

In the single figure of the drawings, the 
30 nuclear power plant, according to the inven-

tion has a reactor core 1 which, when it has 
gas passing upwardly through it, is supported 
partly by that gas flow, and the force of a 
compression spring 3 in a closed recess hole 

35 2. By such gas flow and spring force, the 
core 1 is thus raised above the control rods 
S of cadmium or some neutron absorbing 
material. 

The gas flow passes from spaces 6, round 
40 and through gas turbines 7, which drive 

centrifugal fans, or pumps, 8 pumping the gas 
probably carbon dioxide or helium, through 
the reactor core 1. The gas turbines 7 at the 
top are coupled by shafts passing through the 

45 biological shield BS to drive conventional 
forms of electricity generators 10 coupled to 
the electricity grid lines. 

Inclined ducts 11 convey used fuel elements 
from the core 1 to trucks 12 for conveyance to 

50 a fuel element processing plant. The core is 
supplied with fuel elements from a fuel handl-
ing machine 20 above the roof of the biological 
shield, BS. 

It will be understood that if there is a 

failure of coolant flow through the core 1, the 55 
spring 3 is of insufficient force to support the 
core 1, which drops down onto the control 
rods 5, so that its criticality is thus reduced. 

The control rods 5 are normally supported 
by a plate 4 which is supported by a long steel 60 
or other form of strong rod 14 which can be 
projected out of a shaft 14' in the ground by 
air or water in a fluid control line 15 with 
fluid supply from line 19 through a control 
valve 16. 65 

If the temperature of the reactor core 1 
should continue to remain at a dangerously 
high level, a temperature responsive element 
17 in the core activates through a control 
line 18, the control valve 16 to release the 70 
pressure in line 15, and the control rod sup-
port 4 and core 1 are allowed to drop down 
to the base of a concrete lined shaft 12. After 
the core has reached the base position, a large 
concrete blocks 13 are automatically released 75 
in some way to slide in and seal off the core. 

The reactor thus has an automatic form 
of shut down which first shuts down the core 
radioactivity if the coolant flow should fail, 
and then drops the core down a shaft and 80 
seals it off with concrete blocks, if the tem-
perature still stays too high. 

My copending application 11218/74 Serial 
No. 1,414,286, also described and claims a 
reactor, the core of which can be ejected down 85 
a shaft and there sealed. 

WHAT I CLAIM IS: — 
A nuclear reactor of the type in which 

coolant gas flowing through a nuclear fission 
core passes, in closed cycle, through gas 90 
turbines driving gas impellers within a 
biological shield, and electricity generators 
driven by the turbines are outside the shield, 
wherein there is an automatic safety shut down 
operation whereby 95 
(1) If the coolant gas flow through the core 

should fail the core drops down onto the 
control rods thus reducing its criticality 
and 

(2) If the temperature of the core should 100 
still stay at a dangerously high level the 
reactor core is dropped down a shaft, of 
substantial depth, and sealed off from 
escape of radioactivity by large blocks of 
concrete or other suitable material. 105 
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1421521 COMPLETE SPECIFICATION 
SHEET 77"s drawing is a reproduction of 

the Original on a reduced scale 


