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FOREWORD 

This report is issued in two volumes. Volume Î  containing the text 

and Appendixes A and B, is unclassified. Volume 11^ containing Appendix C, is 

classified "Confidential-Restricted Data." 
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ABSTRACT 

The test specification presented herein describes in detail the irradiation 

tests to be performed at the General Electric Company Vallecitos Atomic Laboratory 

in fulfillment of Phase I-A of the Countermeasures Radiation Effects Program, REON 

Sub-Subtask 1.9.1. 

The experiments described in this document are the result of combined 

efforts of Aerojet-General REON, Sacramento, California, Aerojet-General Research 

and Engineering Division, Downey, California, General Electric Company Vallecitos 

Atomic Laboratory, Pleasanton, California, and the United States Army Picatinny 

Arsenal, Dover, N.J. This document is submitted in partial fulfillment of Contract 

SWP-1. 

6- mcoy-uju/. 
C. M. Rice 
Program Manager 
Rocket Engine Operations - Nuclear 
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J. INTRODUCTION 

Aerojet-General Corporation's REON Division has initiated a program to 

investigate radiation effects on high explosives and propellants as they per

tain to the NERVA Countermeasures Systems. This program has been designated 

the Countermeasures Radiation Effects Program, Su-Subtask 1.9.1-

This document is provided in two volumes to facilitate handling of the 

unclassified and classified portions. The unclassified volume will be used 

primarily by General Electric personnel to define operational procedures; the 

classified volume, containing properties of the materials to be tested, will 

be used primarily by the reactor safeguards personnel. 

The specifications presented within this document are for the fifth 

portion of the Countermeasures Radiation Effects Program, Phase I-A. Included 

are descriptions of the experimental procedures to be used in Phase I-A to 

determine the effects of radiation on detonator performance. Test procedures 

for explosive samples will involve gathering data on weight loss, gas release 

(continuous and point measurement), thermogravimetric analysis, explosion 

temperature, differential thermal analysis, and vacuum stability - all as a 

function of integrated radiation energy deposition. To evaluate possible 

changes due to radiation, firing data will be obtained on detonators contain

ing booster-type explosives. 

The post-irradiation tests to be conducted on new explosive materials 

will be identical to those conducted on similar materials during Phase I-C. 

One instrumented capsule will be irradiated for each of three new explosives 

to determine the threshold exposure producing approximately 5?̂  weight loss. 

A second capsule (non-instrumented) will then be exposed to a lower dosage 

to provide data on the rate of decomposition for each material. 

1 
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Post-irradiation tests will also include evaluation of the effects of 

radiation on detonator assemblies. A prototype body has been designed which 

will allow four units to be loaded into the central hole of the standard non-

instrumented Phase I capsule. Two capsules will be irradiation for each of 

three detonator designs. The first will be irradiated to a dose expected to 

produce approximately 5^ weight loss as determined by data obtained during 

earlier phases of this program. After these units are performance-tested, the 

second capsule will be irradiated to a higher or lower dosage in an attempt to 

bracket the threshold for significant changes in performance. All post-irradia

tion tests on detonators will be made in the Radiological Materials Laboratory 

(RML) hot cell to minimize personnel radiation exposure. The tests will include 

weight loss, bridgewire resistance, current and voltage during firing, firing 

time, and plate dent. The same control panel and firing system used for pre-

irradiation testing at Aerojet-Downey will be sent to the RML for conducting 

tests there. 

This program is being performed under the joint direction of Aerojet-General 

Corporation (REON, and Downey Ordnance Research Division), U.S. Army (Picatinny 

Arsenal), and General Electric Company (irradiation Processing Operations). Samples 

will be irradiated in the General Electric Test Reactor (GETR), Vallecitos Atomic 

Laboratory, Pleasanton, California. Post-irradiation tests will be performed 

jointly by Aerojet-General, General Electric, and Picatinny Arsenal personnel in 

the Radiological Materials Laboratory; General Electric personnel will be primarily 

responsible for hot-cell operations, radiological safety, and monitoring. 

Upon the completion of Phase I-A, a technical review of the data produced, 

will be held at the General Electric Test Reactor. Each of the participating 

organizations will have representatives present at that review. Copies of the con

clusions reached by the review group, together with the raw test data, will be 

forwarded to each organization for additional review, and for use in preparation 

of the Aerojet Final Test Report. 

A list of the responsible personnel of each participating organization is 

given on the following page. The listing is presented in the order that these 

individuals should be contacted in case of emergency. 
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AEROJET-GENERAL CORPORATION 
^ON DIVISION 

M. E. Downs, 

AGC Dept. 7840, Bldg. 2019 
P.O. Box I58U7 
Sacramento, California 95813 
Telephone: 916-555-8827 or 
213-925-7511, X 2754 

AEROJET-GENERAL CORPORATION 
ORDNANCE RESEARCH DIVISION 

W. E. Voreck, Head of NERVA Section 

AGC Dept. 1512, Bldg. E 
11711 Woodruff Avenue 
Downey, California 9024l 
Telephone 215-925-7511, X 2753 

E. I. Lindberg 

AGC Dept. 1512, Bldg. E 276O Altura Avenue 
11711 Woodruff Avenue La Cresenta, California 
Downey, California 213-249-7867 

PICATINNY ARSENAL 
FELTMAN RESEARCH LABORATORY 

L. Avrami, Chief 

Physics Branch 
Feltman Research Lab. 
Picatinny Arsenal 
Dover, N.J. 
Telephone 201-528-4906 

Dr. H. Matsuguma, Chief 

Chemistry Branch 
Feltman Research Lab. 
Picatinny Arsenal 
Dover, N.J. 
Telephone 2OI-528-3OI6 

E• Dalrymple 

Physics Branch 
Feltman Research Lab. 
Picatinny Arsenal 
Dover, N.J. 
Telephone 201-328-4908 

5554 Mesa Verdes Dr. 
El Dorado Hills, California 
916-955-6140 

2955 Leopold Avenue 
Hacienda Heights, California 
213-350-1855 
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GENERAL ELECTRIC TEST REACTOR 

P. J. Hollifield 

Irradiation Processing Operation 
General Electric Company 
P.O. Box 846 
Pleasanton, California 94566 
Telephone 415-862-2211, X 4426 
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II. DESCRIPTION OF IRRADIATION CAPSULES 

Two types of irradiation capsules will be used in Phase I-A. These will 

be of the same design as the instrumented and non-instrumented capsules used in 

Phase I-C during irradiation in the GETR Z-trail cable facility. Up to 1.8 g 

of pseudo-stable material will be irradiated in each capsule. 

The basic non-instrumented capsule was also used in all prior Phase I 

irradiation tests. An exploded view of this capsule is shown in Figure 1. The 

explosive samples will be loaded into a quartz vial in the central hole as 

during previous phases. The detonator assemblies have been designed so that 

four each will fit in the center hole along with the nickel and cobalt/aluminum 

flux wires and the temperature monitors (see Figure 2). The detonator bodies, 

end cover, and bridge wire are all of aluminum construction to minimize heating 

and neutron activation. The glass seal has a Kovar seal ring and a Kovar pin 

(the pin having a copper core). Kovar contains 54^ iron, 28^ nickel, and l8^ 

cobalt. For purposes of activation analysis, the ring weighs 0.757 g, and the 

pin weighs O.I85 g (0.121 g of which is Kovar). Total Kovar per irradiation 

capsule is (O.757 + 0.121) (4) = 5-452 g. 

Instrumented capsules will be used for three explosive samples. These 

capsules are of the type used in Phase I-C (Figure 3). They will be connected 

to a pressure measurement panel (Figure 4), with pressure and temperature con

tinuously recorded on an L & N recorder mounted in a separate rack. This in

strumentation is the same as used in Phase I-C. 

The Instrtimented capsule (Figure 3) exhibits the same basic features as 

the non-instrumented capsule except that the cap is modified to accommodate the 

attachment of a l/8-in.-dia aluminum tube. Housed within the aluminum tube are 

two fibrous-glass-insulated 28-gage copper-constantan thermocouple wires. These 

wires are continuous from the capsule's interior to the third floor of the GETR 

where measurements of temperature and pressure will be recorded throughout the 

irradiation period. 

A complete summation of design data and analytical calculations regarding 

the irradiation capsules has previously been reported in Reference 1 (pages 11 

through 44 and Appendixes A through E ) , Reference 2 (Appendix A), and Reference 

4 (Section V). 
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CROSS-SECTIONAL VIEW THROUGH AXIS 

CAPSULE BODY, 
ALUMINUM 

BALL, GLASS 

BLAST CUP, ALUMINUM 

TUBE, QUARTZ 

•PLUG, QUARTZ WOOL 

•RETAINER DISC, ALUMINUM 

FLEXITALLIC GASKET 

-CAP, ALUMINUM 

-WASHER, STEEL 

LIP 

^BOLTS, STEEL (12) 

Figure 1 

Internal Components of Non-Instrumented Capsule 
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Screw; 
.25-2ONC - 1.75 I-'G 

Sea l , F l e x i t a l l l c 
R4-25B 

Cup; 5 1 3 6 t e - l 

Re ta ine r Disc 
5136I+5-I 

Flux Wire, Nl-CO 
515265-7 

Flux Wire, AL-CO 
515265-5 

Figure 2 

Detonator Loaded Capsule Assembly 

Bracket ; 515262-I 

Ring; 55l6i^5-l 

• Cap; 51358i+-l 

- Screw; M 515-4-8 

-Nut; MS 55649-41 

Body; 513585-7 

Temp. I n d i c a t o r : 
515266-9 ( 1 5 8 ° F ) 

Temp. I n d i c a t o r ; 
515266-11 (255OF) 

Detonator Assy; 
k ea . 

Spr ing; 515268-3 
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1/4" TO 1/8" REDUCER 

THERMOCOUPLE WIRES TO RECORDER 

A 

GLASS-TO-METAL SEAL 

HOKE VALVE 

1/8" STDTEE-

1/16" CABLE 

FILTER 

1/16" WIRE ROPE CLAMP-

AWG 20 INSULATION SLEEVING 

BRACKET-

PLASTIC POTTING COMPOUND 

CAP SCREW-

1/8" TUBING CONNECTOR 

SPRING 

GLASS-TO-METAL SEAL 

A - A GLASS-TO-METAL SEAL DETAIL 

Figure 3 

Instrumented Capsule Assembly 
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(approx. panel width) 

, Evacuated 
/ Vent I Tank 

i 

HCLiun 

^ ^ 

30' 
( a p p r o x , pane l height) 

•HelLum 

Quant i ty D e s c r i p t i o n 

1 P r e s s u r e Gauge , H e i s e 0-100 p s i , 8 - 1 / 2 " d ia l , . 2 ps i p e r d iv i s i on , 
1/5 subd iv ided , wi th r e m o t e 5K p o t e n t i o m e t e r , 316 s . s. t u b e . 

2 1 V a c u u m Gauge , M a r s h a l l t o w n No . 2 2 B , 2 ' d ia l s i z e . 

3 j 1 V a c u u m Tank , 2000 cu . in . , 12" x 24", s. s . 

4 j 5 Need le Va lve , Whi tey N o . OKS 2-316, 1/8" s i z e , s . s . w / s w a g e l o k 
f i t t ing s . 

5 1 Safety Head , s c r e w t y p e . B l a c k , S iva l l s & B r y s o n A s s y No. S A - 9 ; 
s . s . - 100 p s i a b u r s t i n g p r e s s u r e 

6 1 F i l t e r , N u p r o " F " S e r i e s Inle t F i l l e r , Ca t . N o . S S - 2 F - 7 , 5-
I I 10 m i c r o n s , s . s . 

F i g u r e 4 

P r e s s u r e Measurement P a n e l Diagram 
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The gas-pressure-measurement apparatus is used in conjunction with the 

instrumented irradiation capsule to permit a continuous measurement of pressure 

during irradiation. The apparatus itself consists primarily of a panel 

(Figure 4), the design of which includes a Swagelok capsule coupling, needle 

valves, safety heads, vacuum gage and tank, pressure gage, and exhaust filter. 

The Swagelok coupling connects to the filter of the instrumented capsule 

assembly shown in Figure J-

Prior to irradiation, the instrumented capsule pressure-measurement 

assembly consisting of 40 ft of aluminum tubing (l/8 in. O D ) , junction seal 

bellows valve, capsule, and filter will be connected to the gas-pressure-

measurement apparatus. The connection will then be pressure-checked for leakage 

with 50 psig of helium. Thereafter, the system will be vented to atmospheric 

pressure by opening and closing the vent valve (location B on Figure 4). The 

capsule valve will be opened and the capsule vented to the measurement system, 

and the capsule valve left open. The capsule will then be lowered into the 

Z-trail cable assembly and irradiated. During irradiation, joints in the piping 

system connected to the capsule will be monitored for leaks. After irradiation 

and retrieval, the entire system will be evacuated via Valve "D" into the vent 

tank, and the capsule valve closed. The tubing will then be disconnected from 

the panel and the aluminum tube coiled and loaded into the transfer cask along 

with the capsule. 

Evacuation of the entire system before disconnection of the capsule is 

required to prevent escape of radioactive gases from the system. The vent 

tank is large enough (jO liters) to contain all the gases produced when 1.8 g 

of explosive burns within the capsule, and still remain at l/jO atmosphere. 

Unless a sample burns, or a leak occurs, it will not be necessary to re-evacuate 

the vent tank. The activity of the vent tank will be monitored periodically, 

and it will be pumped out, if necessary, to keep the activity to an acceptable 

level. 

In the event of a detonation within the capsule, the seal ring and blast 

cup will seal the capsule. Should they malfunction, the rupture disk to the vent 

10 
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tank will open, relieving the pressure produced. As an additional safety factor, 

the tubing and capsule will contain the pressure released, without venting. The 

filter in the line will allow the tubing to be removed, and new capsules to be 

attached, without releasing contamination. 

The temperature of the instrumented samples will be detected by a welded 

copper-constantan thermocouple imbedded in the powdered portion of the sample. 

The thermocouple wire is of a small diameter to permit the lead wire to fit in

side the aluminum tubing and also to assure rapid response to temperature changes. 

The measured thermocouple resistance is 80 ohms, and insulation resistance 

is over 2000 megohms. These values will be checked just before irradiation to 

verify that the thermocouples have not been damaged in transit. Copper-constantan 

thermocouple wire alloys were chosen to keep neutron activation to a minimum, 

produce a high voltage output, and allow use of a copper-wired millivolt recorder 

for both temperature and pressure. 

The use of an oven set at I50 +0.2 F for the thermocouple cold junction 

compensation will permit increased sensitivity in the range of interest. This 

method of temperature measurement has been used successfully in Phase I-C irradia

tion tests on similar materials; thus no problems are anticipated due to the 

presence of radiation. 

11 
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III. REACTOR EXPOSURE REQUIREMENTS 

It is expected that by the time the Phase I-A capsules are irradiated, the 

GETR power level will have been increased from 30 to 45 megawatts. The samples 

will still be exposed in the peak flux position of the Z-trail cable facilityj 

therefore shorter irradiation times will be required to produce the same expo

sures as in earlier phases. In addition, capsule samples will be heated to 

higher temperatures. 

Neutron fluxes will be measured by nickel and aluminum-cobalt wires as 

described on page 12 of Reference 4. Gamma flux will be determined by calcula

tion as developed for previous irradiation in Phase I-C. Exposure times will be 

finalized after predicted neutron and gamma fluxes are available from General 

Electric. Exposures desired are presented in the irradiation schedule (Table l). 

General Electric personnel will measure flux wire activity. They also will 

calculate (a) fast neutron, thermal neutron, and gamma dosages, (b) exposure 

rates, and (c) energy profiles. 

The approximate irradiation schedule in Table 1 was prepared utilizing the 

test results from prior phases. However, the exposure needed to produce approx

imately 5^ weight loss based on gas release volume will be used for the three 

instrumented capsules. Then, after they have been analyzed, the exposures for 

the non-instrumented capsules of the same materials will be set. In general 

these rates will be about half of the first capsule levels. This will provide 

information on the effect of different dosages on performance. 

The following guidelines were used to set the irradiation schedule: (a) 

a maximum of three capsules will be irradiated in 1 day because of the limitation 

in transfer cask capacity, (b) not more than one instrumented capsule will be 

irradiated per day because of the long exposure times required, and (c) the 

second capsule of each type of material will not be irradiated until the results 

of the tests on the first one are obtained. 

12 
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TABLE 1 

IRRADIATION SCHEDULE 

Fast Neutron Exposure on Indicated Dates, 

n/cm^ X 10"̂  (E70.18 Mev) 

Capsule 

AEN-1 

AEN-2 

AEO-1 

AEO-? 

AE-^-l 

.^T-2 

DAB-1 

DAB-2 

ADJ-1 

ADJ-2 

ADW-1 

ADN-2 

10/30 
(Sun) 

8 

8 

8 

10/31 
(Mon) 

20 

11/1, 
(Tues) 

20 

4 

4 

(Wed") 

10 

20 

(Thur) 

10 

10 

4 

11/4 
(Fri) Remarks 

Instrumented 

Instrumented 

Instrumented 

13 
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IV. OPERATIONAL PROCEDURES 

To facilitate handling of the irradiation capsules and guarantee through 

data acquisition, the Program Manager at the General Electric Company Vallecitos 

Atomic Laboratory will issue explosive capsule data sheets, and instruct G.E. 

personnel on the data requirements, prior to performing any of the irradiations. 

These data sheets have been previously provided in Table 1 through 10 of Refer

ence 3 and in Table 2 of Reference 4. They will again be issued as required. 

A. IRRADIATION PROCEDURES FOR NON-INSTRUMENTED CAPSULES 

Irradiation procedures for the non-instrumented capsules will be the 

same as previously described in Paragraph IV,B of Reference 4 (pages 17 and l8). 

Written verification of exposure time will be obtained from Aerojet-

General and the General Electric Program Manager prior to insertion of each 

capsule into the Z trail cable facility. 

B. IRRADIATION PROCEDURES FOR INSTRUMENTED CAPSULES 

Irradiation procedures for the instrumented capsules are basically 

the same as previously described in Reference 4. Since experience indicated that 

minor procedural changes would be of benefit, the revised procedures indicated 

below are proposed. 

1. Exercise caution when handling the instrumented capsules. Do 

not twist aluminum tubing in relation to capsule or use it to support the weight 

of the capsule. 

2. Connect capsule to pressure panel. Check to see that Valves A, 

B, D, and E are closed (Figure 4). Make sure valve from capsule, and Valve C 

are open. 

3- Check resistance of thermocouple, and insulation resistance. 

Attach thermocouple wires to the terminal strip on the panel. 

4. Check to see that steel cable and tubing fittings are properly 

connected and tight. Turn on recorder. 

14 
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5- Slowly open Valve A and pressurize panel and connection as 

far as capsule valve (Hoke Valve, Figure 3) with heliiim to 50 psi. Shut off 

helium valve and check to see that pressure does not decrease over a 5-niin 

period. Check connections with a soap solution and tighten, if necessary, to 

make leak-tight joints. Check recorder against indicator on pressure gage. 

6. Release pressure by opening Valve B in increments of 10 psi, 

and mark location of recorder needle when pressure gage shows 50, 4o, 30, 20, 

and 10 psi, respectively. Bleed off pressure to 0 psi, and close Valve B. 

7- Open the capsule valve and then slowly open Valve A to bleed 

heli\im into the capsule, or Valve B to remove it, until 0 psi is indicated. 

8. Carefully lower capsule into location of peak flux in Z-trail 

cable facility. 

9. Record initial time, temperature, and pressure, plus the same 

data as for non-instrumented capsules. 

10. Check pressure gage vs recorder readings, and mark chart 

with gage readings and time periodically. 

11. Watch temperature and pressure recordings; stop irradiation 

if pressure exceeds 40 psi, or temperature exceeds 200 C. 

12. Discontinue radiation after 5 hours (if not stopped sooner) 

by withdrawing capsule from irradiation zone and recording data as before. 

13. Open Valve D to vent tank to reduce pressure to below atmos

pheric. Close valves and disconnect tubing and thermocouples from panel. 

14. Transfer capsule to reactor canal. 

15. After samples have cooled in canal, withdraw capsule into 

transfer cask coiling up the aluminum tube in the process. 

C. POST-IRRADIATION PROCEDURES 

Irradiated capsules will be allowed to cool in the reactor pool 

until 6 A.M., then transferred to the RML by 7:30 A.M. 

15 
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The procedure for transferring of irradiated capsules from the test 

reactor (GETR) to the Radiological Materials Laboratory (RML), ,as well as RML (hot 

Cell) operations such as gas release measurement and capsule disassembly, will 

be the same as previously described in Paragraph D of Reference 4 (pages 19-28). 

D. EXPLOSIVE TESTING PROCEDURES 

Pressure will be meastired in the three non-instrumented explosive 

capsules (AEN-2, AEO-2, and AET-2). The non-instrumented capsules will then be 

opened using the lathe. The top of the capsules will be cut off near the re

tainer disk as was done before. Instrumented capsules will be opened by removal 

of the twelve cap screws and cap. Thermocouples will be removed from the three 

instrumented capsules (AEN-1, AEO-1, and AET-l), and the quartz vials from the 

six capsules containing explosives (AEN-1, AEN-2, AEO-1, AEO-2, AET-1, and 

AET-2) will be transferred to the RML basement laboratory for analysis as was 

done in Phase I-C. Tests will include (l) weight loss, (2) DTA, (3) TGA, (4) 

explosion temperature, (5) vacuum stability, and (6) melting point (on AET-1 and 

AET-2 only) 

Excess material samples will be saved and sent to the Naval Ordnance 

Laboratory for thin-layer chromatography. Control tests will be made on these 

same explosives, and also on the explosives used in the detonators. Procedures 

for these tests are the same as previously reported (References 2 and 4). 

Flux wires will be removed and sent to the General Electric Chemistry 

Laboratory for counting. Temperature monitors will be removed and the tempera

ture range of the samples reported. No propellant samples will be tested in this 

series. Samples from capsules AET-1 and AET-2 will have melted during irradia

tion, and the quartz vials will have to be crushed to remove them as was done 

with the melted samples in Phase I. 

E. DETONATOR TESTING PROCEDURE 

A total of four detonators, two temperature monitors, and two flux 

wires will be loaded into each of six capsules (ADN-1, ADN-2, ADJ-1, ADJ-2, 

DAB-1, and DAB-2). Although the internal explosives will vary, all units will 

use the same outer case and assembly as shown in Figure 5-

16 



TOTAL ASST ̂ IGHT: 2.6? - 2.76 (M 

TOTAL EXPLOSIVE WEIGHT: 0.40 - 0.45 GM 

H 

.315 
DIA. 

COPPER CORED COVAR 
PIN, 0.050" DIA. 

DETONATOR HEADER 
AGC # 520203 

DETONATOR BODY; ALUM 
AGC # 52031*3 

COVER DISC, ALUM. 
0.020" THICK 
AGC # 5203l̂ 7 

I 
CQ 

a 
ro 

BOOSTER PELLET; 0.24 - 0.27 GM; 
1.34 - 1.61 GM/CC 

EXPLOSIVE COLUMN 
0.9 GU/CC 

BRIDGEWIRE, ALUM. 
O.OOU" DIA. X 0.090" LONG 

Figure 5 

Prototype Radiation Stable Detonator Assembly 
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Two capsules of each type of detonator will be irradiated. The 

first capsule will be irradiated for a length of time near its threshold as 

determined from the prior phases. After testing, the dosage of the second 

capsule of the same detonator will be established in an attempt to bracket the 

exposure dosage at which significant performance changes are encountered. 

After irradiation, the capsules will be transported to the RML for 

pressure measurement. The capsules will be opened in the standard manner either 

by removal of the twelve cap screws or by cutting off the top at the inner end 

of the blast cup. Enough clearance has been allowed (O.OO6 to O.OI3 in.) to 

allow the detonators to slide out of the center hole of the capsuleo However, 

if necessary, the bottom of the capsule could be cut off about 1 in. above the 

bottom to allow them to be pushed out. The X-ray of the capsule will be 

measured to determine the exact location of the cut. 

After removal from the capsule, the temperature monitors should be 

transferred to the basement laboratory for examination, and the flux wires sent 

to the Chemistry Laboratory for counting. The induced radioactivity of the 

detonators will be high enough so that it will be desirable to test fire them in 

the RML hot cell. They will be loaded into the firing chamber shown in Figure 6, 

and fired. A firing rack, a Moran 101 raster oscilloscope, and a Tektronix 555 

dual-beam oscilloscope will be located outside the cell as shown in Figure J. 

Measurements will be made of the bridge wire resistance before and after inser

tion into the firing box. If resistance in the firing unit is significantly 

different, contacts in the firing box will have to be cleaned or replaced. At 

the time of firing, the current, the voltage, and the firing time will be 

recorded. After firing, plate dents will be measured. 

The loading and firing procedure for detonators will be as follows: 

1. Weigh individual detonators on an analytical balance. 

2. lyfeasure bridge wire resistance by inserting in bridge-wire 

test fixture connected to Alinco ohmmeter. 

3. Open firing box and clean inside. Dump transformer oil out 

of center well. Save witness block from prior test, and dis

card rest of residue. Check resistance of firing line; if 

below 10,000 ohms, clean insulator at bottom of firing well. 

18 



RW-S-0324 

12.75" 
APFROX 

BOLT DOWN LUG 

8" SQ. 

-— HIGH VOLTAGE LEAD 

Figure 6 

Detonator Fir ing Fixture 

- MXLAR/AL. STRIP 
(FOR FUNCTION TIME) 

WITHESS BLOCK 

DETONATOR 

PROTECTIVE COVER 

BASE BLOCK 

CONFINEMENT SLEEVE 

REMOVABLE DISC 

SUB-BASE 

MODIFIED SPARK PLUG 

RC NETWORK 

B & C COAX 
CONNECTOR 

-HINGE 

19 



MORAN RASTER 
OSCILLOSCOPE 

HOT CELL WALL 

DETONATOR FlfiMG UNIT 

o 

BRIDGE WRE 
TEST FIXTURE 

cn 
I 

o 

-p-

1 FIRING LINE FROM FIRING UNIT TO FIRING FIXTURE 
2 300 VOLTS FROM FIRING UNIT TO FIRING FIXTURE 
3 %\QHKL FROM FIRING FIXTURE TO RASTER SCOPE 

4 VOLTAGE FROM FIRING FIXTURE TO SCOPE 
5 AMPERAGE FROM FIRING UNIT TO SCOPE 
6 TEST LEADS FROM BRIDGE WIRE TEST FIXTURE TO OHMMETER 
7 TEST LEADS FROM FIRING UNIT TO DHMMETER 

Figure 7 

Detonator Firing Apparatus 



RN-S-0324 

Fill lower firing well about half full of clean transformer 

oil (about 1/2 cc). 

Put support disk and confining sleeve in fixture. 

Check to see that firing line is shorted at panel. 

Line up index marks on detonator & firing unit and insert detonator. 

Stretch Mylar/Aluminum strip across end of detonator, 

and connect to terminal. Check resistance across film. 

Put witness block over end of detonator. 

Put cover on firing chamber, and lock in place. 

Check bridge-wire resistance with Alinco ohmmeter. If 

resistance differs by more than 0.02 ohm from that in 

Reference 2, disassemble, determine cause of trouble, and 

correct. If resistance is approximately equal to the pre-

assembly value, the unit is ready for firing. 

Connect detonator leads to high-voltage terminal. 

Check operation of oscilloscopes, set in firing positions, 

and check film in cameras. 

Turn on high voltage, and charge capacitor to desired 

voltage. 

Open camera shutters, push firing button, and close shutters. 

Remove pictures from cameras and save for measurement of 

firing time, voltage, and current. 
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V. HAZARDS AND SAFETY REVIEW 

Radiological safety monitoring shall be performed in accordance with 

standard General Electric procedures. General Electric shall have the respon

sibility for providing film badges, dosimeters, radiation monitoring gages, 

etc., to all non-General Electric personnel at Vallecitos in connection with 

this program. In addition. General Electric will provide complete radioactive 

safety monitoring of all testing procedures (including ventilation) and 

assigned personnel. All non-General Electric personnel shall follow General 

Electric instructions regarding safety. 

General loading instructions for irradiation capsule assembly are to 

be found in Appendix A. 

The ability of the capsule to contain the detonation of an explosive 

depends upon proper assembly. Therefore, all critical assembly steps will be 

witnessed by a quality control inspector. A typical certification of acceptance 

is shown in Appendix B. As a double check. X-rays showing the internal assembly 

will be taken of all loaded capsules; these X-rays will be examined by Aerojet 

personnel and then forwarded to General Electric for review. 

Hazards associated with the handling and testing of the six explosive 

loaded capsules are the same as in Phase I-C (Reference 4), and will not be 

repeated here. The six capsules of detonators are loaded with the same explo

sives already tested in Phase I-C. They require a pulse of very high voltage 

and current to explode the bridge wire before they will detonate; therefore no 

unusual electrostatic sensitivity problems will be encountered. The radio

activity induced in the cobalt and copper in the glass-to-metal seal will make 

it necessary to fire them remotely in the hot cell. A steel firing chamber 

will be used to confine the blast and fragments during firing. However, the 

gas generated when the explosion occurs will be released into the cell. This 

is a very small quantity (about 300 cu cm of gas at STP from the 0.4 g of explo

sive in each detonator) and can be easily handled by the hot cell exhaust system. 

Although it is very unlikely that a detonator would detonate while testing 

bridge-wire resistance, the cover of the firing chamber will be set over it while 
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this is being accomplished. The firing unit is provided with a separate grounded 

plug. The detonator firing line will be plugged into this and grounded (green 

light on) at all times when the firing chamber is open so as to prevent premature 

firing of a detonator. In addition, a safety plug on the high-voltage power 

supply will be removed except when the firing line is connected to the firing 

plug. This will protect personnel from being shocked by the open plug, even 

though no voltage appears on this plug until the firing button is pushed. 

The back of the firing unit should be kept closed except for repairs. If 

it is necessary to open the back of the firing unit, all high-voltage terminals 

should be grounded with a grounding strap before repairs are attempted. 
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APPENDIX A 

LOADING INSTRUCTIONS FOR IRRADIATION CAPSULE ASSEMBLY 

I. GENERAL INSTRUCTIONS 

A. Record temperature and humidity in glove box at time the explosives, 

or detonators, are loaded into their respective tube assemblies. 

B. Record barometric pressure and temperature (as obtained downstairs) 

at 8:00 am and 12:30 pm every loading day. 

C. Scales must be "checked for zero" each time a weighing is to take 

place. Make sure no heavy objects are placed (or removed) from the table or 

bench on which the scale is sitting once the scale has been "zeroed." 

D. Allow scales to come to complete rest before taking reading. 

E. Ultrasonic-clean all temperature and flux indicators in acetone; 

do not touch with bare hands after cleaning. (Note: Clean one type at a time 

to avoid mixups.) 

F. Ultrasonic-clean the following parts: quartz tube assemblies, 

retainer disk, and blast cups. 

G. Keep powdered explosives and propellants clean and free from con

tamination. Replace container lids immediately after removal of material. 

H. All powdered explosives shall be dried to "constant weight" or 

handled in accordance with standard drying procedures before being loaded into 

the sample tubes. 

I. Use a rubber stopper to cap off tube assemblies when they are re

moved from the glove box for weighing. 
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J. Make sure glove box is properly flushed with helium before loading 

or assembly starts. 

K. It is imperative that the proper flux and temperature indicators be 

used in each tube assembly. Maintain identities by opening and removing indica

tors from one container at a time. Indicators can be identified visually on 

the basis of the measurements given below. 

Drawing 
Number Description 

length of Vi 
in. 

0.75 

0.75 

1.12^ 

1.12^ 

al Length of Wire 
in. 

0.44 

0.56 

0.38 

0.50 

515265-1 Flux Indicator (AI-CO) 

515265-3 Fl-ux Indicator (Wi-Co) 

515266-1 Temperature Indicator 
(158°F) 

515266-3 Temperature Indicator 
(255°F) 

Partially filled with water. 

L. Although nesting position of flux and temperature indicators in the 

tube assemblies is optional, every effort should be m.ade to maintain the sequence 

and approximate position shown on the tube assembly drawing. 

II. ASSEMBLY, LOADING, AWD TESTING INSTRUCTIONS FOR INSTRUMENTED 
CAPSULE ASSEMBLY (P/W 5l8247-Ty 

A. ASSEMBLY OF T/C WIRE AND PRESSURE LEAD 

1. Cut off 4o ft of 1/8 in. OD aluminum tubing, slip tube support 

(P/N 518253) over one end, and one tube connector nut and sleeve over each end. 

Flare tube ends using 37 Imperial flare tool. 

2. Inspect flared ends - no cracks or thinned-out flanges allowed 

3- Push music wire (0.024 in. dia) through tube, make hook on 

emerging end, fasten free end of T/C wires, and pull T/C wire through tubing. 

Cut T/C wires allowing approximately I-I/2 ft extending out on each end of 

tubing. 

Procedure completion to be certified by Quality Control. 
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4. Assemble valve (Hoke R 208 A K ) , filter (Hoke 634 1 F2B), l/8 in. 

brass tee, reducing adapter (Cajon 6-RA-2), and male part of tube connector 

(imperial 848 FB) per B/P. Use Teflon tape in joints. 

5. Check to see that valve is closed and joints tight. 

6. Push T/C wire through tube connector, straight run of tee, and 

reducing adapter. 

7. Remove outer insulation as required, and then remove individual 

T/C wire insulation for approximately 5-I/2 in. 

8. Thread bare T/C wires through lead through tubes in seal assembly 

(p/w 518249), and solder T/C wires in place in accordance with P/B. 

9. Thread insulating tubing ("spaghetti") over bare end of T/C 

wires and fill seal assembly with potting compound (EPD Corp. No. TC-4l3). 

10. Hold seal assembly stationary, and turn adapter-tee assembly 

onto seal assembly. 

11. Assemble male part of steel tube connector (imperial 848-FS) 

to cap (p/w 518213). 

12. Thread tail of T/C wires throtigh ring (p/w 513645), cap 

(P/N 518213) w/connector, seal (R4-25B), protection disk (P/N 518246), and seal 

ring (P/N 5182IO). 

13. Peel off outer insulation on T/C wire up to base of cup. Coat 

ends of individual T/C wires with Eastman 9IO cement (approximately 1/2 in.). 

14. Thread T/C wires through holes in cup (P/N 518155) and push 

individual T/C wires into groove in cup. Place small amount of water glass on 

bottom of protection disk and press down on top of cup. Allow to dry. 

15. Thread T/C wires through center hole in retainer disk (P/N 513643). 

16. Secure assembly with masking tape and send assembly to Engineer

ing Laboratory for welding of the T/C junction. 

_ 

Procedure completion to be certified by Quality Control. 
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B. LOADING OF TUBE ASSEMBLY AWD ASSEMBLY OF CAPSULE 

1. Verify that tubes (p/w 515264-3) will fit freely in cavity of 

body (p/w 515585-7) in which they will be used. 

2. Mark tube on side with identification symbol and serial 

number using felt pen. 

3. Mark body (513585-7) with identification symbol and serial 

number (minimtim of l-in.-high letters on side of body and minimum of l/4-in.-

high letters on bottom using vibratool and felt pen). 

4. Weigh out approximately 1.8 g of test material (explosive or 

propellant) on analytical balance. Record total weight explosive and pan to 

+0.0001 g. 

5- Weigh and record the weight of all paraphernalia (such as 

funnel, glass disk, Kimwipes, etc.), including the pan containing the test 

sample to be used in loading the tube assembly. 

6. Load tube assembly approximately half full in accordance with 

B/P and insert T/C junction into this depth with the junction approximately in 

the center of the tube. 

7. Continue to load tube assembly with test material and indica

tors, and plug off with quartz wool in accordance with B/P. 

8. Insert tube into capsule assembly and follow with the remain

ing capsule hardware strung on the T/C wire, making sure each component is 

properly assembled. 

9- Insert two cap-screws to secure cap. 

10. Weigh all items used in loading the tube assembly. The differ

ence between this weight and the original weight with the test materials deter

mines the exact amoimt of test material in the tube. (Wote: Net amount of test 

material in tube shall be 1.8 +O.O5 g.) 

i 
Procedure completion to be certified by Quality Control. 
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11. Place capsule body in vise, insert remaining bolts, clamping 

bracket (p/w 518252), and locking bracket (p/w 518250). 

•X-

12. Tighten 12 bolts to I80 in.-lb; tighten across. 

13. Tighten 12 bolts to 200 in.-lb; tighten around. 

14. Attach clamps (P/N 51825I -1 and -2) with screws and nuts 

in accordance with B/P. 

15. Check T/C wires for continuity and ascertain that they are 

not shorted to capsule assembly. 

C. LEAK-TESTING OF CAPSULE ASSEMBLY 

1. Attach capsule assembly to pressure-measuring apparatus, open 

valve, and submerge capsule assembly in water. 

•X-

2. Slowly bleed helium into capsule to a maximum pressure of 

100 psig. Check for leaks, and correct if necessary. 

3. Slowly release pressure down to atmospheric pressure; close 

and seal valve. 

D. CALIBRATE CAPSULE INTERNAL VOLUME AGAINST KNOWN VOLUME, AWD RECORD DATA. 

E. X-RAY CAPSULE BODY TO COWFIRM THAT ALL PARTS ARE PROPERLY ASSEMBLED. 

F. ATTACH 40 FT OF CABLE AWD CLAMP IW ACCORDAWCE WITH B/P; VERIFY 
THAT ASSEMBLY IS COMPLETE. 

G. ATTACH IWSPECTIOW TAG. 

H. PACKAGE CAPSULE ASSEMBLY IW ACCORDANCE WITH APPLICABLE INTERSTATE 
COMMERCE COMMISSION (ICC) REGULATIONS. 

Ill. LOADING, ASSEMBLY, AND TESTING INSTRUCTIONS FOR NON-INSTRUMENTED 
CAPSULE ASSEMBLY CONTAINING POWDERED EXPLOSIVES (P/N 513646-21) 

A. LOADING OF TUBE ASSEMBLY (P/N 5I5267-3) 

1. Assemble component parts and material required for tube 

assembly (515267-3). 

2. Verify that tubes (515264-3) will fit freely in cavity of body 

(513585-7) in which they will be used. 

Procedure completion to be certified Quality Control. 
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3. Mark tube (515264-3) on side with identification symbol and 

serial number, using felt pen. 

4. Prepare test material (powdered explosive) and component tube 

assembly hardware as follows: 

•X-

a. Weigh together on analytical balance to the nearest 

0.0001 g the component parts of tube assembly (515267-3)^ excluding the explo

sive . 

b. Weigh out approximately 1.8 g (or sufficient amount to 

obtain a total of 1.8 +O.O5 g net weight of explosives in test tube after load

ing) of pre-dried explosives on analytical balance. 

c. Place component parts and explosive inside glove box, 

and flush thoroughly with helium. 

d. Load explosive, flux and temperature indicators into 

tube in accordance with Drawing 515267-3 and general loading instructions. 

Remove capped tube from glove box. 

e. Weigh tube assembly (515267-3) on analytical balance to 

the nearest 0.0001 g. Place in glove box. 

B. ASSEMBLY AWD TESTIWG OF CAPSULE ASSEMBLY (p/w 513646-21) 

1. Assemble component parts required for the capsule assembly 

in accordance with Drawing 513646. 

2. Mark body (513585-7) with identification symbol and serial 

number (minimum of l-in.-high letters on side of body and minimum of l/4-in.-

high letters on bottom using vibratool and felt pen) . 

3. Assemble irradiation capsule assembly in accordance with 

Drawing 515646. 

a. Place component parts inside loading chamber. 

b. Flush loading chamber with helium. 

•x 

c. Assemble parts in the following sequence: 

_ 

Procedure completion to be certified by Quality Control. 
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(1) Insert compression spring. 

(2) Place tube assembly in position. 

(3) Insert retainer disk (with screw and nut). 

(4) Insert blast cup. 

(5) Put gasket in place. 

(6) Place cap in position; position steel washer. 

(7) Insert two bolts. 

d. Seal irradiation capsule 

(1) Tighten two bolts finger tight. 

(2) Remove capsule from chamber and place in vise. 

(3) Insert remaining ten bolts and bracket. 

(4) Tighten twelve bolts to l80-in.-lb; tighten across. 

(5) Tighten twelve bolts to 200-in.-lb; tighten around. 

e. Weigh assembled capsule on scale to an accuracy of 0.1 g. 

4. Perform Leak Check 

a. Place capsule in vessel filled with water. 

b. Draw vacuum over surface of liquid for 5-IO min. 

c. Release vacuum and leave capsule in water for 30 min. 

•X-

d. Remove capsule from water, dry, and weigh capsule. 

If weight gain exceeds 9 ĝ  reload capsule. 

5- X-ray capsule to confirm that all parts are properly assembled. 

6. Affix inspection tag. 

7. Package irradiation capsule in accordance with applicable 

Interstate Commerce Commission regulations. 

Procedure completion to be certified by quality control. 
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IV. LOADIWG, ASSEMBLY, AND TESTING INSTRUCTIONS FOR NOW-IWSTRUMEWTED CAPSULE 
ASSEMBLY COWTAINING DETONATORS (P/N 5204l8), PHASE I-A TESTING 

A. ASSEMBLY AND TESTING OF CAPSULE ASSEMBLY 

1. Assemble component parts required for the capsule assembly in 

accordance with Drawing 520148. 

2. Mark body (513585-7) with identification symbol and serial 

number (minimum of l-in.-high letters on side of body and minimum of l/4-in.-

high letters on bottom using vibratool and felt pen). 

3- Mark detonator assemblies (5204l9) with identification symbol 

and serial numbers through 4 , and index side closest to pin using felt pen. 

4. Weigh each detonator assembly on analytical balance to the 

nearest 0.0001 g, and record weights. 

5- Assemble irradiation capsule assembly in accordance with 

Drawing 520148. 

a. Place detonators and component parts inside loading chamber. 

b. Flush loading chamber with helium. 

c. Assemble parts in the following sequence: 

(1) Insert compression spring. 

(2) Place detonators No. 1 and 2 in position. 

(5) Wrap flux wires and temperature indicators in 

aliiminum foil as required. Form into cylindrical 

package that will fit freely in the cavity of the 

capsule body. Insert into cavity. 

(4) Insert the remaining detonators (No. 5 and 4). 

(5) Insert retainer disk (with screw and nut). 

•X 
Procedure completion to be certified by Quality Control. 
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(6) Insert blast cup. 

(7) Put gasket in place. 

(8) Place cap in position; position steel washer. 

(9) Insert two bolts. 

d. Seal irradiation capsule: 

(1) Tighten two bolts finger-tight. 

(2) Remove capsule from chamber and place in vise. 

(3) Insert remaining ten bolts and bracket. 

(4) Tighten twelve bolts to l80-in.-lb; tighten 

across. 

(5) Tigthen twelve bolts to 200-in.-lb] tighten 

around. 

e. Weigh assembled capsule on scale to an accuracy of 

0.1 gram. 

6. Perform leak-check 

a. Place capsule in vessel filled with water. 

b. Draw vacuum over surface of liquid for 5 to 10 min. 

c. Release vacuum and leave capsule in water for 50 min. 

•X-

d. Remove capsule from water, dry, and weigh capsule. If 

weight gain exceeds 9 ĝ  reload capsule. 

7- X-ray capsule to confirm that all parts are properly assembled, 

8. Affix inspection tag. 

9. Package irradiation capsule in accordance with applicable 

Instate Commerce Commission regulations. 

•x 
Procedure completion to be certified by Quality Control. 
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APPENDIX B 

INSPECTION INSTRUCTIONS FOR CAPSULES 

Typical inspection instructions for irradiation capsules are given on the 

four pages to follow. 
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513646 
D EO« 

PROJECT MODEL 

REON 

INSPECTION 
INSTRUCTION 

FOAM AGC i l 2 33 C 

ISSUE DATE 

5/2^/65 

?l3646-23, 

PLANNING OrCW NO 

PART NAME 

IRR/. DIA TION CAPSULE ASST 

RCv DATC 

( HAM 
LOC 

C H A R A C T E R I S T I C 
TTPt OF GAOC 

OR mSPCi^TION 
• OUIRMCNT 

Record Shop Order No. 

Verify evidence of previous AGC inspection 
and acceptance of component parts: 

513584-1 Cap (1) S/O 

513585-7 Body (1) S/O 

513642-1 Cup (1) S/O 

513643-1 Retainer Disk (1) S/O 

5136A5-1 Ring (1) S/O 

515262-1 Bracket (1) S/O 

515267-3 Hibe Assy (1) S/O 

515268-3 Spring (1) |p/o 

AN515-4-8 Screw 

MS35649-a Nut 

(1) 

(1) 

.25-20UNC2A SCK HO Cap 
Srew Steel 

(12) 

Com'l Prod. 
R4-25B 

Seal (1) 

Com'l Prod. 
7.5 MM Dia. 

Glass Ball 
Perforated 

(1) 

Record calibration dates af all gages and 
tools to be used on attached recording 
sheet. 

G/N 

5 
Assembled per Instructions given on Work 
Release and on Assembly Loading and Testing 
Instructions. 

Certs 

Certs 

•Certs 

••Certs 

••Certs 

Visual 

Witness/ 
Visual 

lOOJt 

LOOJt 

PREPARED BY 

APPROVED BY A^:''^^ 
NiMAKx »Certifications must conform to G/H 

#'s 1,3 and 4. »«Certifict.tions must confonji 
To G/H #'s 1 and 4 

• J RECORD VALUED 
C O D E D TMUt • 
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8 p NO 53 .36^6 

PROJECT MODEL 

REON 

INSPECTION 

INSTRUCTION 

FORM AGC 912 33 01 

SSUe DATE 

5/24/65 

513646 

PLANNtNG OPEH NO 

PART NAME 

IRRADIATION CAPSULE ASSY 

TC PE ] PFVISEO SV 

OPCP 
i MAP 
LOC 

C H A R A C T E R I S T I C 
TVPC OF GAdt 

OR INSPCV-TION 
IQUI»>MENT 

FOLLOWING APFLIBS TO 515267-3 ASSY ONLl 

Verify for previous AGCInspection accept
ance by means of IPS, P.O. or Certs for 
detail parts used in this assembly. 
KOTEs Certs must conform to G/N #3 

Visual 

515264-3 Tube (1) IPS 

515265-1 Flux Indicator (1) IPS 

515265-3 Flux Indicator (1) IPS 

515266-1 Temperature (1) 
Indicator (158*>) 

IPS 

515266-3 Temperature (1) 
Indicator (255°) 

IPS 

Material Hixplosive (AR) P.O. 

Com'l Prod. Quartz Wool («R) Certs 

G/N 
6 

Verify free movement, prior to loading 
explosives, of tube in cavity of the body 
513585-7. Identify tube with S/N using 
felt pen. Identify body with S/N using 
felt pen and vibro tool. 

Manual/ 
Visual 

,00$ 

Witness weighing of detail parts, excluding 
explosives, and record on attached record
ing sheet. 

Analytics^ 
Scale 

:.005t 

Verify that loading of explosives ccmplies 
with loading instructions and Dwg. 515267-3 

Witness :.003t 

Analytica L Witness weighing of 515267-3 assembly after 
loading of explosivss and record on attache^Scale 
recording sheet. 

.00)1 

.38 Min. Dim. Scale/ 
Visual 

.00$ 

AP>...OVEO.T yi.tK". /JU^C^^iAd/. . 

' I NECOMb VALUES 
COnEO TMU« • 
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^3646-_ 
LTR D EO « 

PROJECT MODEL 

REON 

INSPECTION 

INSTRUCTION 

A A G C 9 1 2 3 3 O l 

c„ 4 

|S«IIC DATE 

5/24/65 

5136-46-21. 

P L A N N . N G OPEH NO 

^ A H T NAMJ^ 

IRRADUTION CAPSULE ASSY. 

R t v DATE 

C H A R A C T E R I S T I C OP INS^E TiON 

10 Record actual amount end type of explosive 
used on attached recordijjg sheet. 

Subatrac 
findings 
of Char. 
6 from 8 

100$ 

U Container identified per ASD 5215N Visual 100$ 

12 

FOLLOWING APPLIES TO 5136^6-21 FINAL ASSY 

Body 513585-7 Identified with S/^ on side 
and bottan with felt pen and vibro tool. 

Visual 100$ 

13 Capsule assembled per 6/P, Assembly, Loadir 
and Testing Instructions. 

gWitness/ 
Visual 

100$ 

14 G/N 

6 
Spring and seal to conform to G/N #6 Depth 

Gage 
100$ 

15 G/N 
7 

Cap srews torqued to 170-200 inch lbs. I Torque 
i Wrench 

100$ 

16 

17 

G/N 

8 
2.156 max. envelope Dia. for noted length. Micro. 

Witness and record weight of assembled 
capsuled, prior to leak test, on attached 
recording sheet. 

Manuel/ 
Visual 

100$ 

100$ 

18 Witness end record weight of assembled 
capsule, after leak test, on attached 
recording sheet. 

Manual/ 
Visual 

100$ 

19 Verify that capsules have not gained more 
than 8 grams. NOTE: Capsules that gain 
more than 8 erams are to be reloaded. 

Substrac 
findings 
of Char 
17 from 8 

100$ 

10 Component parts have been assembled proper
ly.. (To be determined after assemblies 
have been X-Rayed.) 

Review 
X-Rays 

100$ 

21 

22 

Tagged with P/N per ASD >215M Visual 

Record Lot No. in approp -iate block 
INSPECTION CCMPLETE SIGN DATE, 

PREFAOEO IIT ^J(^'^f'Cf^»X^(r*^ ^ 

Eo.r M.(^'J.A^.JuJ 

• I RECORD VALUEb 
CODED THUS • 
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1 LOT NO. 
1 DATE STARTEDI 

DATE COMPLFrrED: 

#'«I«OJIT"' ̂  A E I O J I T - G E H C R A l CORPOaATIOR 
V M W M ^ 

PART NUMBER: ^ ^ ^ ^ ^ ^ 

PART NAME I 
IRRADIATION CAPSULE ASSEMBLY 

TEST PERFORMED1 
AS NOTED BELOW 

EXPLOSIVE WEICffllHG 

1 R a f . « n i n i - . f , . ft . uTiH 1 0 

1 S/n JUBn LOADED DIFT. 

1 
QAOE mn 

MTL USED 

DO»M(T, CALIFMMA 1 

MODEV RSOi 
PRpJECT 
TEST ENGINEER1 1 

TEST PERTORMm BYi 

WITNESS AND/OT APPROVSl 

LEAK TEST 

H«f . • r .h«r. 1 7 . 1ft .nH 1Q 1 

i S /N BEFORE AFTER D O T . 1 

[K .DHE DATK . GARS UMK m K DATK i RA08 NAMK rme mTK j 

r^OE 4 OF 4 1 
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