
TOs A. H. COMPTON 

1 - A. H. Compton 
2 - C* R. Oreenevalt 
3 - E. Fermi 

H. L. Anderson i: 

0STI 75̂/ 
TH<Mt H. L« ANCKR30K 

August 24, 1943 

OS-6 M^JlMt^^-^ 
REPORT FOR WEEK KNDBfO AUOTTST 21^ 19^3 

The early part of the veelc vas devoted to a more comprehensive 
revlev and analysis of the shield problem but this has not been 
eompleted* It Is planned, subsequently, to treat other phases of 
the V design In a sliollar vay* 

The veek vas climaxed by Feral* 8 visit to Vllmington Friday and 
Saturday. The i^ole plan for the Hanford pile In Its present form 
vas gone over vlth Greenevalt, Worthlngton, Babcoelc, and Wahl. The 
general features of the design seea veil defined. It Is a 
reasonably veil balanced design and at this stage relatively fev 
details are still undecided. 

Water Cooling 

The vater cooling system seems essentially frozen. This includes 
all puBtps, reservoirs, filters, refrigeration, piping, orifices, 
and holdup basin. Xnstnuasntation on the vater; pressure gauges 
on the inlet end of each tube, thermocouples and sanpllng tubes on 
the exit end. Safety asasures In the vater system; steaa turbine 
and eleetrlo pump ooi^inatian in event of electric pover failure, 
fly vbeels on pu«pe, high tanlcs, and safety rod release by mercoids 
on the pressTire gapgea operating on abnormally high or lov pressure. 

Shield 

The shield bloelcs for the metal and exit vater end!s, vhif̂ h vlll be 
an imposing maehlning task made more difficult by the need to use 
vronght pipe rather than dravn tubing due to procurement limitations. 
The method of \ulxkg loose doughnats between the vater pipe and the 
shield block to provide the necessary flexibility betveen shield 
and graphite la really an elegant one and satisfactory arrangements 
for fabrieatioQ aî >eap to have been completed. 

The dvHuy slugs; aluminum jacketed lead spirals vlth a double tvlst 
have been ordered. Minor alterations in their design may be made 
after actual specimens appear for test. 

The method of conatmotlng the shield vas considered generally 
satisfaetoryi but the plan to aalce the top of the shield^ael^supporting 
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vaa rather frovned upon as being rather avkvard and some attentat 
should be mad© to have the top shield rest on the graphite. 

Slug Movements 

The piresent charging mechanism seems satisfactory and has the 
advantage that it can be used to strip a vhole tube if desired. 
Obviously, since this device Is an attachment, it may be replaced 
by an Improved mechanism at any time. 

Several methods are still under consideration for slug discharge. 
The simplest, that of dropping the slugs, avalts the development 
of a suitable mat upon vhich the slugs can fall vlthout damage. 
Dropping the slugs dovn a tube vlth one end under vater, decelera­
tion by hydraulic resistance, la a second line of defense but the 
design is still rather airicvard. Finally, loverIng the slugs by 
means of an elevator is certainly vorkable although slov and 
elaborate. The cooicrete design vill permit any of these to be em­
ployed. 

The slug storage basin and monorail transportation of the slug 
baskets seems satisfactory. The plan for tramsf^r of tbs slug 
baskets to the casket car may xindergo considerable and laudable 
simplification by loading the car directly under vater. 

Control Rods 

The design of the control rods is nearly crystallised in most 
details except for their automatic regulation. It vould seem 
desirable to minimize the number of eleoMnts vhose failure vould 
necessitate pile shut dovn. The Overbeck electronic derivative 
control appears more elaborate than an on-off type of photocell 
control nov being developed at Argonne. IT the latter should 
prove satisfactory. It should be Incorporated in the Hanford design. 

Proteetion from radloaetlvity of the rods is provided by arranging 
a concrete enolosed space into irtiieh they may be dravn and left 
until the radiation from them is considered safe. 

The contx^l and shim rods are vater cooled cadmium aluminum 
sandviches. The control rods are tvo speed electric motor driven; 
the shim rods have a hydraulic motor drive and stand by tank for 
shut dovn due to pover failure* The safety rods are boron steel 
crosses vlth a aagnetle clutch release and hydraulic deceleration 
at the end of their travel. They can fall into the pile in 1 1/2 
seconds• 

Helium Circulation 

Certain features of tbs helium circulation system are still vague. 
No clear decision has been reached vhether the helium should be very 
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pure and at higher than atmospheric pressure inside the shell— 
or less pure and at lover than atmospheric pressure. The final 
decision vill depend on \rh&t arrangements can be made In the 
matter of helium purification. 

If the leakage out of the pile is small enough and arrangement 
could be made to obtain sufficiently pure helium so that vlth 
reasonable ventilation excessive gas radioactivity vlll not be 
encountered in the pile room, the necessity for a helium purifica­
tion plant on the premises could be avoided and a somevhat mo]?e 
reliable indication of vater leaks achieved using the higher 
pressure system. 

Leakage of helium thî Tugh the concrete base of the pile might 
prove excessive if the present plan Is folloved. A thin copper 
sheet across the bottom of the structiire vould complete an all 
metal enelosure end reduce the gas leakage. 

Peasimism 

The greatest doubts about the success of the design center around 
slug removal and tube failure. It is an essential veakness that 
there are so many tubes and such a small vater annulus. The effects 
of radiation on the strueture of the graphite (Vigner effect) and 
on the corrosion of the aluminum are the chief uncertainties. It 
is clear that a rupture of a tube exposing vater to hot graphite 
might liberate a dangerous emount of steam. The study of thsse 
effects are badly in need of some experimental vox^, the most 
promising possibility for vhieh vould seem to be a P-9 plant vhich 
can develop V radiation intensities. 

The cooling of tlie slugs is the moet serious probloi for vhich no 
satiafaetory solution exists at present. The svelling of the 
jaelcete may make slug removal diXfieult, reduce the area of good 
theimal e«itaet, and restrict the vater annulus so that ovex4ieatlng 
and boiling may take plaee. 

Four-ribbed rather than tvo-rlbbed aluminum tubes vould seem 
preferable If It la ecmsidered desirable to increase the chance of 

^ having the slug stlek in order to decrease the chance that it 
o make contact vlth the sides of the tube and ceuee boiling. 

A further difficulty in the coating problca is the hot spot vhich 
appears at the eenter of ends of the slug. One proposal is to 

^ extrude the slugs vlth a hole dovn the axis. The maximiM tea^erature 
^ in the slug vould be considerably less and if thsee slugs vere 

used only In the center of the pile, a fl&lTt suing of hsat die-
^ tribatlcn vould result vhieh vould pex«it hl^ier total pover output. 

CM Much of the eoneem about tube failure and slug sticking vould be 
relieved if It vere really possible to remove the tubes.firptft̂ She 
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pile. To achieve this vlthout dangerously increasing the thermal 
resistance to the graphite vlll require an overall precision In 
construction on such a large structure rather outstanding In 
engineering accomplishment. Many of these questions vlll be 
better understood when the V mock-up is constructed and tried 
(early October) at Clinton. 

As a last ditch safeguard, a proposal Is being considered which 
contemplates a displacement of the pile which vould prevent the 
safety rods from entering. In this case, a cadmium solution could 
be ready to bo forced into the safety rod holes. A double thimble 
vould minimize the chance of leak into the pile and to prevent 
boiling the solution should be circulated. 

Opt1mlam 

Under favorable circxiastances the output of the pile might be 
tvlce its rating of 250 gms./day. This assiimes winter conditions, 
inlet water 5*> outlet vater 65 > some excess k available to 
flatten heat distribution and some adjustment of orifice sizes to 
equalize exit vater temperatures. Vlth a lucky break on the 
corrosion making possible higher outlet temperatures and by using 
all the pumping capacity (45,000 gallons per minute)j it is 
possible to visualise peak outputs of 1000 gms. per day. 
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