AccessionIndex: TCD-SCSS-U.20121208.047
Accession Date: 8-Dec-2012

Accession By: Prof.J.G.Byrne
Object name: Sliderule from Montebello atomic bomb tests, with instruction booklet
Vintage: c.1952
Synopsis: For measuring radiation-dose-rates for contamination produced by radioactive sea water, measured from the moment of explosion.
Description:

This item was used in Culham (Oxfordhsire) for radiation-dose-rates. The case is marked “F.4394. Ex-Culham. SS. 3278. 13.8.53”, i.e. registered on 13-Aug-1953.

It is not clear what links Culham c.1953 with radiation studies, except that the Royal Naval Air Station (RNAS) HMS Hornbill airfield was operational as part of the Fleet Air Arm in 1944-53, and a paratrooper, Carrick Watson, stated the Parachute Course Admin Unit (PCAU) was there, and showed photos of paratroopers beside the RNAS Culham Hospital Block [1][2][3]. Next door was RAF Nuneham Park Joint Air Reconnaissance Intelligence Centre based in the original Nuneham Park mansion [1].
The Culham fusion lab wasn't built until the 1960s. So how did this sliderule come to be used in Culham leading up to 1953? 
In Fig.3 (on the back of the sliderule) it says: “measured from the moment of explosion”. So this sliderule relates to atomic bomb tests. Fig.3 also says “for contamination produced by radioactive sea water ...” The first UK test was in Oct-1952 in a shallow bay on Trimouille Island, one of the Montebello Islands 80 miles off Western Australia. The next atomic bomb test was 1956, so this was used for the first test [4]. The British assembled a small fleet, so the Royal Navy was involved, and perhaps that's how RNAS Culham was involved. And six miles north was Harwell Atomic Energy Authority, where work was undertaken (e.g. by Dr. Cyril Leng Smith) under Sir John Cockroft on biological effects of radiation.
The item is a RADIAC Slide Rule for nuclear fission products produced for the Admiralty Research Laboratory, Teddington, in Feb-1952 by Blundell Rules Limited (B.R.L.), Luton, and includes a detailed booklet prepared by the Admiralty covering both the related theoretical background as well as practical examples of use. A very abbreviated set of these instructions is also on the reverse of the sliderule.
How Prof.Byrne acquired this sliderule and booklet may itself be interesting. Were it not for the small red “auction lot number” sticker, it might be thought that Prof.Ernest Walton (who with Cockroft won the Nobel Prize for splitting the atom) of the Physics Department of Trinity College Dublin donated it to Prof.Byrne, but not so.
Photographs courtesy Prof.J.G.Byrne, Dr.Arthur Hughes and Dr.Brian Coghlan.

The homepage for this catalog is at: https://www.scss.tcd.ie/SCSSTreasuresCatalog/
Click 'Accession Index' (1st column listed) for related folder, or 'About' for further guidance. Some of the items below may be more properly part of other categories of this catalog, but are listed here for convenience.
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Figure 1: TCD-SCSS-U.20121208.044-fig01
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Figure 2: TCD-SCSS-U.20121208.044-fig02
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INSTRUCTIONS
A._To Compute the Dose-Rate at_any Time
Set the measured dose-rate on Sale A
from the moment of explosion) on Scale B,

FOR USE.
To Determine the Dose Received between Times ¢, and t,
opposite the time of measurement (measured 1. Compute as described the dose-rate to be expected at time t,
using whichever ranges are appropriate 2 wﬁ this dose-rate on Scale C (CI or C2) opposite time t, as shown on the Scale B,
The dose-rate, at any subsequent time. on the same range of Scale B, Is given by
corresponding reading on the same range of Scale A. to Infinite
NOTE.

When readings on the black range A2 correspond with those on the black range
BI, then so also do those on the red range Al with those on the red range B2.

time, ndicated on Scale D

Repeat paragraphs I, 2 and 3 above for time t, and obtain D (t, cO)
The dose recelved between times t, and t, Is obtained by the difference

To obtain complete coverage It may be necessary to Sa.a readings from Al to B (t, o0 )—D (b e )

A2, or from B to B2 using overlapping values of, say, | r/hr and 2 days (48 o

hours) respectively. NOTE. For readings outside the ranges shown, read DOSE opposite arrows marked (& or &)

or (B x 10 or C x 10) as required
Pt No. 644544

F3a/sca/0027





Figure 3: TCD-SCSS-U.20121208.044-fig03
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Figure 4: TCD-SCSS-U.20121208.044-fig04
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Figure 5: TCD-SCSS-U.20121208.044-fig05
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INSTRUCT|ON BOOKLET

THE Rapac* SLIDE
FOR NUCLEAR FISS!ON PRODUCTS

A DEVICE FOR THE soLUTION OF PROBLEMS OF EXTERNAL
RADIATION COSE ARISING FROM FISSION PROD
CONTAMINATION IN ATOMI C WARFARE
______—____/———-————————

dangers from external nuclear radiation in atomlc warfare arise in
a sudden flash of gamma radiation

. WIth an air burst, ther 3
associated with the fission process, which decays rapidly due to the natural |
decay of the activity o fission products and their rapid rise to th ‘
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of the first minute. This flash of

gamma radlatlon does not concern us here.

| f, however, these fission products return to earth or sea level by
becomlng attached to heavier material, t the bomb is burst under
water o ear surf of arth, these flSSlOn produc i1l contaminate
anythi on which they fall, and the radiation hazard will be pro onged f
period dependent on the rate of decay of the fission products, and thus will

stitute a.continued radiation dang

The te DIAC is derived from the initial letters of Radio—Activity
Detectlon Identlflcatl on a nd Compu tatl on and has been adopted by the Armed
ervic sadth civil i ns inte United States and in
Great Britain to describe lnstruments and techniques involved in the

detection, measurement and identification of radio—active radiations and
substances.  The term is of Americ rigin
1% |

D.R.P.P. 14U5/51 ‘




Figure 6: TCD-SCSS-U.20121208.044-fig06
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This can, however, be obtaif®d py taking into consideration the rate
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of decay of fission products, if th precise moment of measurement is knowne.
’

Attempts at producing suijtale tables for the interpretation of dose—

. ased.on the known rate of decay of the fission
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however,
this nature can be easily and rapid
THEOR! OF THE RULE
The illustration shows how the dose—rate decreases with time. The
point P represents the fact that at one hour after the atom bomb detcnation
the dose-rate measured in this particular situation is 100 r/hr. Clearly if
ther.e were no decay of activity, in the next hour, a total of 100 r would be
received, whi epresented in the illustration by the rectangle PORS
the dose-rate has decreased to 43.5 r/hr represented by the .
i1l be 1ess than 100 r. Et=is; inafact
. It will be seen that the time at w ’

In actual fact
point S' and the total dose W
!
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Figure 7: TCD-SCSS-U.20121208.044-fig07
