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THE BIOSATELLITE III HEAVY -ION DETECTOR 

Thomas W. Coen 

Lawrence Radiation Laboratory 
Univeristy of California 

Berkeley, California 94720 
6' 

Febr.uary 1970 

ABSTRACT 

A proposal for a dosimeter for use 
on the Biosatellite III experiment was 
made by Dr. Eugene V. Benton of USNRDL, 
Hrmters Point, San Francisco, and Dr. 
Stanley Curtis of the Tobias Biomedtcal 
Group of LRL. 

UCRL - 19488. 

DESCRIPTION 

The established criteria for the package were that it (a) must be 

inert, (b) must req_uire no connections of a:rrykind, (c) must operate in 

a:rry position., (d) mU.st req_uire no specialized ¥tention before or during 

flight, or upon recovery, (e) must be lighttight, (f). must not exceed 

200 g. in weight, and (g) must tot exceed dimensions of 3.2 X 7.1 X 0.35 

in. 

BACKGROUND 

The package configuration was brought to the writer 1 s attention by 

Curtis and Benton. !n association with 1'-h-. Rollin Armer of the LRL Mechanical 

Engineering Group, we were to consider the technical problems related to 

producing an assembly such as shown in Fig. 1. This assembLy was prepared 

and submitted to .Ames Research Center during February 1969. The package 

was unacceptable because it was fli~sy and not lighttight, and adhesive 
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material was oozing from 'between the sheets of plastic. 

A review was held by Curtis, Benton, Armer, and Coen to reconsider 

the assembly. After reexamining the parameters and physical problems of 

the material, Armer designed a cassette to contain the package. Coen 

worked out the assembly and loading teclmiques. This uhi t is shown in 

Fig. 2. The loaded cassette was submitted to Ames Research Center for 

testing and evaluation. The initial evaluation of this cassette was 

satisfactory and tests were started. 

A new series of problems arose. The container 6u"tgassed toxic 

materials which would have been very hazardous to the primate aboard the 

spacecraft as subject of the principal experiment. 

The testing group at Ames wanted to determine exactly where the 

contamination was coming from and eliminate it. To obtain this information, 

we dis-assembled the container and separated the components for gas-chroma-

tographic analysis. 

The tests were run at Ames Research Ce:n;!;1=r under the direction of 
·.-·'· 

Dr. Yuskin, Dr. Hewitt, and Messrs. Lavond and Christiansen. Analyses 

were run o:h (a) the container, (b) the contairter gasket 1 ( c1
) Tr:bfol plastic, 

(d) Lexan plasti·c, (e). nuclear. emulsion, and tape: 2 EMG-401JA Scotch: 
; . "'' 1.'-r • ... )~ I : ' 

electrical. Upon completion of these tests, a conference call was held 

between Curtis of LRL and Christiansen, Hewitt, Lavond, and Yuskin of Ames. 

A second conference call was held between CUrtis; Armer, and Coen of LRL, 

and Christi·ansen.,of :Ames-. :fuiiow:Lng these·"ea.:lls a detailed letter was 

received from Mr. Wilson, Project Manager for Biosatellite program. 

Mr.· Wilscm, recapped the ctifficul ties with the first and second detectors • 
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He detailed the analysis results, which showed outgassing of trichloroethylene 

chloroform, acetone, and one unknown. The individual components had been 

analyzed and the contaminants traced to the Triofol (cellufuose triacetate) 

plastic. Following this analysis the first closed cassette was submitted, 

and the same gasses were detected leaking from the cassette. New sheets 

of nuclear emulsion, the Lexan plastic, and the open aluminum cassette 

were then analyzed separately. The contaminants originally found had 

been eliminated but three new unknowns were present in concentrations of 

5 to 15 ppm. Mr. Wilson suggested that the cassette without the Triofol 

plastic be submitted to the Kennedy Space Center. He proposed that the 

unit be tested in an "unsealed" condition to demonstrate "worst situation11 

results. It was assumed that the unknown gases were tracea"l;)ie to the 

nuclear emulsion and that they would be identified at the Kennedy Space 

Center. It had been agreed earlier that if these tests showed the 

package to be unacceptable a substitute cassette containing only Lexan 

plastic would be submitted. sUch a substitute would be subjected to all 

the same tests. Unfavorable results at that point would have eliminated 

the detector from the experiment. In his ~.letter Mr. Wilson also included 

a detailed timetable for the l:alance of the qualification tests. 

'· FolloWing receipt of Mr. Wilson's letter and,further ~tudy, a course 

of action was adopted. It was decided to effectively seal the containers 

rather than attempt to remove the responsible agents from the packages. 

t~ A final attempt was m8.de to create an effective seal of the cassette by 

.) using new gasket materials. The original gasket, a neoprene-impregnated .. 
mesh, was discarded. Pressure and leak tests were done with Vi ton, Buna, 

Dupont Nordel, and several other gasket materials. Established torque 

value standards for the closure screws were followed to verify this part 

.. ·, · .. ··~ 
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of the seal. 

RESULTS 

Armer's tests demonstrated an effective seal using the Dupont Nordel 

gasket and the proper tor~ue values with the screws. 

After certification, the containers were reloaded according to the 

enclosed procedure (see Fig. 3 attachment II). NASA Inspectors Barrow 

and Laverschiff of the Sterling Corporation observed the assembly. Barrow 

took the assembled units to .Ames for acceptance. The package marked 

11 flight 'Unit" 1-ras flown from Cape Kennedy June 28 through July 6, l969. 

1be nuclear emulsions were_processed as EP l55 and delivered to Benton 

and Curtis for evaluation on July 30, l969. 

ADDENDUM 

The original plan had called for a flight of 30 days 1 duration. 

The primate's condition deteriorated and the flight was aborted after 

8.5 days. The monkey died 12 hours after recovery. The .Preliminary 

examination of the components of the detector~<i~ckage is now under way. 

Examination of the Tr:io i'ol and Lexa.n plastics shows a-large number of 

recoil events; however, at this time no galactic heavy ions have been 

identified. The prinCipal effort at this time is gathering statistics 

relating to these recoil events. 

Upon completion of the analysis of the Triol.fol and Lexan plastics, 

a correlation of tracks in the plastics with those i~ the nuclear emulsion 

will be· undertaken. Thus, i:r.tfiotmation will be obtained on th_e highly 

ionizing ( high linear energy transfer) portion of the dose received by 

the primate·. 
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CEMENT IN THIS 
AREA ALL AROU 

TEN LAYERS LEXAN 

OUTSIDE COVERED WITH 
BLACK PAPER a WRAPPED 
WITH '3M' N0.33 TAPE 

LEX AN 
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7.10 MAX 

ASSEMBLY NUMBERS 

LACK PAPER 
LAYERS EA. SIDE 

~==~~~~~~~()_}~NUCLEAR 
EMULSION 

~-----======}~ ' FOUR LAYERS OF. 

COVER 

"TRIOFOL T.N" 
PLASTIC 

ORDER OF ASSEMBLY 

Fig. 1 

BOTH ENDS 
CHAMFERED 

CORNER DETAIL 
STAIN LESS STEEL 

XBL 703-2431 
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SMALL NOTCH 
IN. THIS CORNER 

- -- m - - =-t -:= =;n 
.255 

DEPTH 8 THICKNESS 
DIMENSIONS OF BOTH 
HALVES THE SAME 

RIM DETAIL 

Fig. 2 

CORNER DETAIL 

XBL703-2429 
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END PIECE 
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DEPTH 6 THICKNESS 
DIMENSIONS OF BOTH 
HALVES THE SAME 

RIM DETAIL 

LAYERS OF EMULSION 
INTERLEAVED WITH LEJXAN. 

EDGE TAPE 
(SEE NOTE) } 

ORDER OF ASSEMBLY 

Fig. 3 

7777J J __ j [J 
CORNER DETAIL 

NOTES 

1. MAX WEIGHT OF ASSEMBLY- 200 GRAMS 
2. SCREW HEADS ARE TOP SURFACE & FACE ANIMAL. 
3. KEEP REFRIGERATED PRIOR TO FLIGHT. (DO NOT FREEZE) 
4. KEEP AWAY FROM PENETRATING RADIATION. 
5. AVOID TEMPERATURES ABOVE 100°F. (DO NOT LEAVE 

IN DIRECT SUN). 
6. AVOID ROUGH HANDLING. 
7. LEXAN IS NQ 9410,112. 
8. INNER PACKET IS SECURED ON EACH EDGE WITH A PIECE OF 

'SCOTCH' TAPE N956 EMG 4013A Y, INCH WIDE AND .002" 
THICK, YELLOW. 

9. CASE GASKET IS VI TON A 

10. INNER PACKET CORNERS CUT AT 45° SO AS TO AVOID CORNERS 
OF CASE, BUT SECURELY LOCATED IN CASE BY STRAIGHT 
SIDES. 

XBL703-2430 
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LEGAL NOTICE 

This report was prepared as an account of Government sponsored work. 
Neither the United States, nor the Commission, nor any person acting on 
behalf of the Commission: 

A. Makes any warranty or representation, expressed or implied, with 
respect to the accuracy, completeness, or usefulness of the informa
tion contained in this report, or that the use of any information, 
apparatus, method, or process disclosed in this report may not in
fringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, or for damages 
resulting from the use of any information, apparatus, method, or 
process disclosed in this report. 

As used in the above, "person acting on behalf of the Commission" 
includes any employee or contractor of the Commission, or employee of 
such contractor, to the extent that such employee or contractor of the 
Commission, or employee of such contractor prepares, disseminates, or pro
vides access to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor . 
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