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I. OPERATIONS SECURITY (OPSEC) REVIEW

A. Security Verification

1. The Environmental Assessment (EA) and Finding of No Significant

Impact for the Am-241 Variable Energy X-ray Source supports a US Nuclear

Regulatory Commission (NRC) license in accordance with requirements set forth in

Army Regulation (AR) 200-2 and AR 385-11. The NRC license managed by the US

Army Communications-Electronics Command (CECOM), Fort Monmouth, NJ is available

for public review in the Public Documents Room, Washington, DC as required by

Title 10, Code of Federal Regulations (CFR).

2. The information contained within this environmental documentation

has been reviewed in accordance with OPSEC intentions/requirements presented in

AR 530-1, and has been determined acceptable for public release.

Prepared by:

(Health Physicist

Concurred by:
CHRISTOPMER KENCI "
OPSEC Officer
CECOM Safety Office
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II. PUBLIC NOTIFICATION

A. Finding of No Significant Impact

1. CECOM has license management responsibilities for the Variable

Energy X-ray Source as supplied by Amersham International Limited, Arlington

Heights, IL. The Variable Energy X-ray Source utilizes Americium-241 (Am-241)

as a sealed source and will be used in conjunction with the AN/UDM-7C Radiac

Calibrator Set for the calibration of the DT-590/PDR-56F X-ray Probe. The EA

supports the NRC license application and complies with AR 200-2, Environmental

Quality, Environmental Effects of Army Actions, which requires an evaluation of

any radionuclide proposed for use within Army activities. The assessment

demonstrates compliance with applicable regulatory requirements concerning

radiation safety policies, control and specific disposal procedures for the

Am-241 Variable Energy X-ray Source.

2. The assessment provides dosimetric analysis for internal exposure of

individuals resulting from inhalation or ingestion of the radioactive material

and the external dose presented to exposed individuals. For dose commitments

resulting from inhalation or ingestion, 50 year (yr) dose commitment factors are

utilized. The dosimetric evaluations identify air/water concentrations and

exposure levels below Federal and Department of the Army (DA) regulatory

requirements and demonstrate internal exposures below International Cormnission

on Radiological Protection (ICRP) recommendations. Based upon this analysis and

stringent military radiation safety policy, the EA concludes no discernable

radiological health or environmental quality degradation, and therefore, does

not require an Environmental Impact Statement. The EA is available for review

upon request from Commander, US Army Communications-Electronics Command, ATTN:
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AMSEL-SF-MR, Fort Monmouth, New Jersey 07703-5024.

III. ENVIRONMENTAL ASSESSMENT

A. Summary and Conclusion

1. The following EA supporting a Finding of No Significant Impact and

concurrent with an application for an NRC license to receive, possess, use and

transfer radioactive material, has been prepared to maintain compliance with AR

200-2. The basic objective specified in this regulation is to perform all

actions necessary in minimizing adverse effects on the quality of the human

environment without impairment to the Army mission. The assessment does not

consider the use of the Am-241 Variable Energy X-ray Source environmentally

controversial, as it is neither capable of significantly affecting the quality

of the human environment nor it is demonstrative of any radiological impact.

2. The proposed use, need, and description of the Am-241 Variable

Energy X-ray Source, inclusive of maximum safety design specifications, unit

description, user training, control, accountability and ultimate disposal are

outlined in the applicable supplements contained within the provided NRC license

packet.

3. This document outlines actual and theoretical radiological/

environmental data with associated dose assessments resulting from accidents or

misuse. The evaluation concludes and documents there is no potential

degradation of environmental quality or significant radiological impact to

occupational workers or to the health of the general public from the use/storage

of the Am-241 Variable Energy X-ray Source.
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4. Properly implemented safety procedures for actions involving the

Am-241 Variable Energy X-ray Source preclude any unnecessary radiation exposure

to occupational personnel or to the general public and exclude consideration of

any potential release to the environment. In determining radiological hazards

to occupational personnel or the general public, external/internal dose

assessments are presented. ICRP Publication 30 identifies recommended Annual

Limits on Intake (ALI) for radionuclides. These recommendations are based upon

mathematical and biological parameters of Standard Man for which exposure risk

to the individual from the radionuclide is acceptable. The recommendations are

derived from specified quantities which have been identified as not leading to

the induction of significant biological effect and are expressed in terms of

committed dose-equivalent rates. Complete derivation of the evaluations and

identification of compliance to regulatory standards are provided for review in

Part B. The EA outlines highly improbable modes of exposure and demonstrates

minimal to non-existent environmental or radiological impact.

B. Proposed Environmental/Radiological Impact for the Am-241 Variable

Energy X-ray Source.

1. The following paragraphs will present hypothetical/actual

information concerning the Am-241 Variable Energy X-ray Source in order to

identify non-existent to insignificant environmental/radiological

concern/impact. The evaluation presented will substantiate the conclusions

presented in the Finding of No Significant Impact (Section II).

2. To determine any environmental/radiological impact associated with

the Am-241 Variable Energy X-ray Source, the following evaluation is presented.

The assessment is expressed in terms of committed dose equivalent rates
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determined for the organ(s) with the greatest potential of risk.

3. The assessment of internal exposure resulting from ingestion of

Am-241 will take into consideration both the alpha and gamma emissions.

However, because of the attenuation of the alpha particle from source

encapsulation, only gamma radiation will be considered in determining external

exposure. Furthermore, since only one Am-241 source will be possessed at each

user location, the assessment will evaluate exposure presented to individuals

from a 3.70E+08 Becquerel (Bq) (1.OOE+01 mCi) source.

4. Although the probability of internal exposure and significant

external exposure due to the use of the Am-241 Variable Energy X-ray Source is

minute, the assessment is presented to identify exposure limits below ICRP

recommendations and Federal and DA requirements. Additionally, the assessment

will unquestionably demonstrate there is no significant environmental/radio-

logical impact resulting from the use/storage of the Am-241 Variable Energy

X-ray Source.

a. Assessment of External Radiation Exposure.

(1) A radiological survey of three Am-241 Variable Energy X-ray

Sources, each with an activity of 3.70E+08 Bq (1.OOE+01 mCi) was conducted by a

member of the CECOM Safety Office health physics staff. Exposure rate

measurements were obtained utilizing calibrated standard Army beta-gamma

radiation detection instruments, specifically the AN/PDR-27( ) Radiac Set and

the newly developed AN/VDR-2 Radiac Set. The AN/VDR-2 utilizes a light emitting

diode (digital) readout to three significant figures. However the values

provided in this assessment have been rounded off to two significant figures.
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Table B-I, B-2 and B-3 provides the tabulated results of the exposure rate

determinations. Figures B-2 and B-3 provide diagrammatic presentation of the

results tabulated at Tables B-2 and B-3, respectively. Since data provided by

the manufacturer indicated the Terbium (Tb) target to yield the greatest photon

flux through the "beam out" port, the Tb target was utilized in obtaining the

exposure rate measurements. Actual exposure rate determinations for each of the

six targets available within the Am-241 Variable Energy X-ray Source verified

this fact. Use of the Am-241 Variable Energy X-ray Source is such that an

operator need only come in surface contact with the device for the purpose of

mounting the source to some type of calibration assembly and changing targets.

Target selection is accomplished through the simple rotation of a thumbwheel.

Once the source is positioned and target selection is complete, no further

contact with the Am-241 Variable Energy X-ray Source is necessary while the

source is being used.

As indicated in Table B-I, an operator at a 5 centimeter (cm) distance would

receive approximately 1.0 millirem per hour (mR/hr) in direct line with the

"beam out" port. If one assumes a 40 hr work week and 52 weeks per year (yr),

constant exposure to the Am-241 Variable Energy X-ray Source, under the

prescribed conditions, would present an annual whole body exposure of

approximately 2.10 rem per year. The stipulated occupational limits are 5.00

rem per year to the whole body, head and trunk, active blood forming organs,

gonads or lens of the eye. The approximated annual exposure of 2.10 rem

represents only 42 percent of the occupational limit and, to reiterate, is the

result of constant 40 hour per week, 52 weeks per year exposure to the Am-241

Variable Energy X-ray Source at a 5 cm direct line distance from the "beam out"

port.
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In addition to operator exposure rate determinations, direct contact surface

measurements with the Am-241 Variable Energy X-ray Source itself and surface

measurements obtained with the source stored within its fitted wooden box,

utilizing both the Tb and Copper (Cu) targets, were made. Table B-2 and Table

B-3 provide the results of these exposure rate determinations.

11



TABLE B-I
Am-2l1 Variable Energy X-ray Source

Operator Exposure Rate Determinations

Distance
from "Beam out"

Exposure Rate (mR/hr) Average
Exposure RateInstrument

utilized port (cm) Source 1 Source 2 Source 3 (mR/hr)
5 1.10 1.00 1.00 1.03

AN/PDR-27(J) 10 0.40 0.30 0.30 0.33

30 0.10 0.05 0.07 0.07

5 1.70 1.70 1.70 1.70

AN/VDR-2 10 0.52 0.67 0.68 0.61

30 0.13 0.11 0.12 0.12

TABLE B-2

Am-241 Variable Energy X-ray Source
Direct Surface Contact.

Exposure Rate Determinations*

Surface Exposure Rate (mR/hr)
Target Selection Top Bottom** Outside diameter

Tb 0.81 8.00 0.45
Bu 0.93 1.02 0.60

*utilizing the AN/VDR-2
**at "beam out" port

TABLE B-3

Am-241 Variable Energy X-ray Source
Storage Base Exposure Rate Determinations*

Surface Exposure Rate (mR/hr)
Target Selection Top Bottom** Sides

Tb
Cu

0.54
0.71

2.82
0.40

0.08
0.10

*utilizing the AN/VDR-2
**with storage case placed upside down on table
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KEY: X. XXX Terbium (Tb)
(X.XXX) Copper (Cu)

S 0.45)

(0.6o)

Port

Top-View Bottom View

Figure B-2. Diagrammatic presentation of Table B-2 results.

Side View

0 2.82

*kO. 4 0)

o

Bottom View of
Storage Case

Top View of
Storage Case

Figure B-3. Diagrammatic presentation of Table B-3 results.

'*Readings taken at Beam Out Port
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As indicated at Table B-2, an exposure rate of 8.00 mR/hr was obtained while

utilizing the Tb target. It is noteworthy to mention that this is in constant,

direct surface contact with the "beam out" port. Proper use of the Am-241

Variable Energy X-ray Source dictates handling the source by the outside rim

where the exposure rate was determined to be 0.45 mR/hr. Even if one assumes

the Am-241 Variable Energy X-ray Source were improperly handled, i.e., by direct

surface contact with the "beam out" port, (8.00 mR/hr exposure) the operator

could conceivably hold the source in the manner prescribed for 12 hours per

week, 52 weeks per year, before achieving the 5.00 rem occupational limit.

If proper handling of the Am-241 Variable Energy X-ray Source is assumed, i.e.,

by the outside rim, constant surface contact would for 40 hours per week, 52

weeks per year, afford the user an annual exposure of only 0.93 rem or 18

percent of the stipulated 5.00 rem per year occupational limit.

It should be noted that the use factor identified, i.e., 40 hours per week, 52

weeks per year, is a gross overestimation of actual using time elements. Use of

the Am-241 Variable Energy X-ray Source will be on an "as required" basis, with

each calibration procedure being approximately 15 minutes in duration. Present

procurement plans indicate the purchase of approximately one thousand

DT-590/PDR-56F X-ray Probes. Calibration of all the probes, at once, could

therefore, theoretically be accomplished within 250 hrs. Assuming a 5 cm

operator distance and one individual performing all the calibrations, this

presents a total external exposure of approximately 0.26 rem to the individual

or 5 percent of the stipulated 5 rem per year occupational exposure limit. Even

in this extreme case, i.e., one individual calibrating one thousand

DT-590/PDR-56F X-ray Probes over a 250 hr period of time, the dose received is
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only 5 percent of the permissible 5 rem per year occupational exposure limit.

More realistically, the calibrations would be performed on an "as required"

basis by a number of qualified individuals located at each of the four indicated

primary calibration sites.

A review of Table B-3 indicates an exposure rate of 2.82 mR/hr at the underside

surface of the fitted storage case with the Tb target selected. Personnel in

direct surface contact with the storage container in this position could receive

an annual exposure, based upon a constant exposure of 40 hrs/wk, 52 wks/yr, of

approximately 17 percent above the 5.00 rem occupational limit. However, proper

- upright placement of the Am-241 Variable Energy X-ray Source in its fitted.

storage box presents a maximum exposure rate of 0.71 mR/hr, or based on the same

exposure criteria, 1.48 rem per year or approximately 30 percent of the

occupational yearly limit. Again this reflects exposure through constant direct

surface contact with the storage box and does not take into account factors such

as placement of the storage box into the designated storage cabinet, and time

and distance factors. Accountability of any of the aforementioned parameters

would undoubtedly reduce storage exposure rates to negligible levels.

(2) Based upon actual radiological survey data obtained and

analysis of the data, it is evident that proper use/storage of the Am-241

Variable Energy X-ray Source presents no external radiation hazard to operator

personnel or to individuals frequenting an area where the Am-241 Variable Energy

X-ray Source is either used or stored.
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b. Source Leakage/Damage Leading to Ingestion.

(1) Assume a 3.70E+08 Bq (1.00E+01 mCi) Am-241 Variable Energy X-ray

Source has leaked without detection resulting in the ingestionof radioactive

material with the following assumptions:

(a) One percent of the total activity, 3.70E+06 Bq (1.OOE-01 mCi),

is distributed within the assembly.

(b) Ten percent, 3.70E+05 Bq (1.OOE-02 mCi), is accessible for

contamination of the individual.

(c) Ten percent of the accessible contamination, 3.70E+04 Bq

(1.OOE-03 mCi), is transferred to the individual.

(d) One percent, 3.70E+02 Bq (1.OOE-05 mCi), is ingested.

(2) ICRP Publication 30 identifies the Gonads, Red Marrow, Bone Surface

.and Liver as the primary organs of concern following oral ingestion of Am-241.

(3) The tabulated committed dose equivalents, based on ICRP 30 data,

are indicated at Table B-4. The maximum committed dose equivalent resultant

from ingestion is identified as being 4.07E-03 Sievert (Sv) (4.07E-01 rem) to

bone. The total ingested activity of 3.70E+02 Bq (1.OOE-05 mCi) is 7.40E-01

percent of the Annual Limit on Intake (ALI) (5.0OE+04 Bq) given for oral

ingestion.
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TABLE B-4

Committed Dose Equivalents to Various Organs Following Oral Ingestion of Am-241

Activity Ingested Gonads R. Marrow

3.70E+02 Bq 5.18E-05 Sv 3.11E-04 Sv

(1.OOE-05 mCi) (5.18E-03 rem) (3.11E-02 rem)

Bone Surface Liver

4.07E-03 Sv 8.51E-04 Sv
(4.OE-O1 rem) (8.51E-02 rem)

(4) It is noteworthy to mention that in addition to passing ANSI

Classification C64344 tests for containment integrity, the sealed source

complies with IAEA special form requirements. In addition, environmental test

data/results, as provided at paragraph 6 of this assessment, and the presented

nypothetical crushing scenario provides further documentation attesting to the

integrity of the Am-241 Variable Energy X-ray Source. Moreover, source

construction, i.e., the fact that the Am-241, as oxide, is a chemical

constituent of a ceramic enamel bonded to stainless steel, essentially

eliminates loss of sealed source integrity and unintentional ingestion of

radioactive material. Therefore, the occurrence of this or any scenario

involving source leakage/damage leading to ingestion of radioactive material is

highly improbable in its consideration.

c. Calibration Laboratory/Activity Fire:

(1) The proposed incident involves a calibration laboratory/activity

fire involving an Am-241 Variable Energy X-ray Source resulting in a release of

Am-241 to the air. The hypothetical incident evaluates internal radiation
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exposure to firefighting personnel through the inhalation of Am-241 with the

following assumptions:

(a) One Am-241 Variable Energy Source with an initial activity of

3.70E+08 Bq (1.OOE+01 mCi) is involved in the fire.

(b) The fire envelops the storage case causing 1.OOE-01 percent

of the source activity to be released, with one percent of the released activity

escaping to the storage case, i.e., 3.70E+03 Bq (1.OOE-04 mCi).

(c) Fifty percent of the activity escapes the storage case and is

released into the 9.34,E+01 cubic meter (m3) calibration laboratory yielding a

concentration of 1.98E+01 Bq/m3 (5.35E-07 mCi/m3).

(d) The breathing rate of firefighting personnel is 1.20 m3 /hr.

A firefighter, failing to implement protective respiratory apparatus, would in a

five minute period of time, inhale a total activity of 1.98E+00 Bq (5.35E-08

mCi).

(2) The committed dose equivalents based on ICRP 30 data are

summarized in Table B-5. The total inhaled activity is identified as being

approximately one percent of the recommended ALI for inhalation (2.OOE+02 Bq).

The air concentration limit, as specified in 10 CFR 20, is 2.22E-01 Bq/m 3

(6.OOE-12 uCi/cm3).for soluble forms and 3.70E+00 Bq/m 3 (1.00E-10 uCi/cm3 ) for

insoluble forms. The calculated air concentration of 1.98E+01 Bq/m 3 , averaged

over one year, is equal to 5.42E-02 Bq/m 3 (1.46E-12 uCi/cm3 ) or 24 percent of

the air concentration limit for soluble forms and approximately 1.5 percent of

the insoluble limit.
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TABLE B-5

Committed Dose Equilavents to Various Organs
Following Inhalation of Am-241

Activity Inhaled Gonads R. Marrow

1.98E+O0 Bq 6.34E-05 Sv 3.96E-04 Sv
(5.35E-08 mCi) (6.34E-03 rem) (3.96E-02 rem)

Bone Surface Liver

4.95E-03 Sv 1.09E-03 Sv

(4.95E-01 rem) (1.09E-01 rem)

The evaluation presented considered the minute possibility of fire enveloping

the calibration laboratory/activity and attempts to arrest the fire without the

use of respiratory devices and without consideration of air exchange. These

factors would further decrease the activity of contaminant inhaled.

Realistically, due to source construction, i.e., the Am-241 being incorporated

in a ceramic matrix, fired onto a metal insert and then further contained in a

welded metal capsule, the radioactive constituent of the Am-241 Variable Energy

X-ray Source could not become an airborne contaminant. The consideration of

internal exposure through inhalation of airborne Am-241 contaminants is only

presented to further illustrate the non-existent to insignificant environmen-

tal/radiological impact associated with the use/storage of the Am-241 Variable

Energy X-ray Source.

5. An overall view of the theoretical incidents and probabilities indicate the

maximum internal exposure of 4.95E-03 Sv (4.95E-01 rem) is presented to the Bone

Surface following inhalation of Am-241. The total inhaled activity is
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ipproximately one percent of the recommended ALI for inhalation. This value is

minimal in consideration of source design and stringent safety requirements not

fully considered within the assumptions. Therefore, any actual environmental/

radiological impact is undoubtedly minimal to non-existent and supports the

conclusion that no potential degradation of environmental quality or significant

radiological impact to occupational workers or to the health of the general

public exists from the use/storage of the Am-241 Variable Energy X-ray Source.

u. io further assess the integrity of the sealed source, the source was

subjected to different types of environmental testing procedures by the

Environmental Test Facility of the Technical Support Activity (TSA) formally

assigned to the US Army Electronics Research and Development Command and now

transitioned to CECOM. The test procedures included water immersion, high and

•.ow temperature extremes, altitude, vibration and drop testing. Before

commencing, and at the termination of each test procedure, the Variable Energy

X-ray Source utilized, Serial No. 3842LA, was dry and wet wipe tested for the

presence of removable contamination. The wipes were evaluated utilizing a

,ennelec LB5100 Series II Automated Low Background Alpha/Beta/Gamma Counting

System. (Minimum Detectable Activity (MDA) of 0.58 picocuries (pCi) for alpha

radiation with a 95 percent confidence level). All wipe tests analyzed were

less than MDA and demonstrated that the sealed source integrity of the Variable

Energy X-ray Source had not been breached. The specific parameters associated

with each test procedure and test results are provided at enclosure 44 of

Supplement B. In addition to actual environmental testing procedures, the

Am-241 Variable Energy X-ray Source was subjected to a theoretical crushing

scenario utilizing the physical specifications, i.e., weight, track length,

limensions, etc., of an M-1 tank.
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In this regard, the following information is provided:

(1) Total track length = 180.1 inches

(2) Track width = 25.0 inches

(3) Weight = 120,000 pounds Clbs)

Based upon the above, the total downward force exerted by the M-1 tank is

calculated to be:

(1) 180.1 inches x 25 inches = 4502.5 square inches (in 2 )

(2) 120,000 lbs/4502.5 in 2 = 26.66 pounds per square inch (psi)

As only one side of the tank can run over the Am-241 source at any given time,

the total downward force exerted becomes 26.66 psi/2 or 13.33 psi.

Needless to say, should the Am-241 source be in its fitted wooden storage

container when the tank ran it over., the wooden container would be crushed

beyond use. However, the exertion of 13.33 psi downward vertical force onto the.

Am-241 source itself would be insufficient to crush the stainless steel or any

other heavy alloys utilized in the manufacture of the source. Both these

materials require the application of much higher compressive forces in order to

significantly alter or change their structure. These compressive forces range

from approximately 62,600 to 89,000 psi. Assuming the Am-241 source represents

a solid cylinder of 1.75 inches diameter with a depth of 1.00 inches, the

maximum sectional area available for crushing is then 1.75 in 2 . Further assume

a uniformly distributed load over the entire surface area with the downward

force acting through the center of gravity, the minimum force required to
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effectively alter or change the structure of the Am-241 source housing is

calculated to be:

Fc = P/A

where: Fc : compression force

P = exerted downward force, i.e., weight of the tank

A 1.75 in 2

Fc is therefore equal to 120,000/1.75 or approximately 68,600 psi.

The calculated downward force of 13.33 psi exerted by the M-1 tank on the

Am-241 Variable Energy X-ray Source is minute in comparison to the 68,600 psi

required to significantly alter the shape or structure of the source housing.

Therefore, the hypothetical crushing of the Am-241 Variable Energy X-ray Source

by an M-1 tank, exerting a downward vertical force of 13.33 psi, would produce

no adverse effects on the Am-241 source.
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• •MIL'R'1B131A(SHIP
........ ....- i-15 Auqu t 1951

MIL-R- 16131(SHIPS)0 March 1951

MILITARY SPECIFCATION

RADIAC CALIBRATOR SET AN/UDM-I()

I. SCOPE

1. 1 This in a general performance specification which covers but one
type of test equipment for calibration of radiac survey c4ulpment.

*: 2. APPLICABLE SPECIFICATIONS, STANDARDS, DRAWINGS,
AND PUBLICATIONS

I The following specifications, standards, drawings, and publications,
of the issue In effect on date of Invitation for bids, form a part of this
specification:

. SPECIFICATIONS.,

FEDERAL
NN-B-621 - Boxes, Wood, Nailed and Lock-Corner.

MILITARY
JAN-P-106 - Packnigi.- and Packing for Overseas Shipment -

Boxes; Wood,, Nailed.
MIT.-E-15090 - Enamel, Equipm,-nt, Light-Gray (Formula No. 111).
MIL-S-15395 - Silver-Base-Brazing-Alloy.

NAVY DEPARTMENT
•.. 9 Gtnmrrl Sp,.'clficntions for Inspection of Matc.rlnl.

1(3E.1 - Elkctronic Equipment, Naval Ship and Shorc: Gcnaral
Sp•:cificatlon.

DRAWINGS

BURE NU OF SHIPS RADIO
RE60-D-125 - AN/UDM-I( ) Radiac Calibrator Set, Lead Safe,

Platform, Rolling Platform and Rails.
RE10-D-673 - Shipping Box for Radiation Source Container,

AN/UDM-I() Radiac Calibrator Set.

(Cort 1's of specifications, standards, and drawings rcquired by-contractors
in conn.:etion with specific procurement functions should be obtain.e,! from the
proeuring a-qcney or as .dir.cted by th÷ contracting officer.)

... 'c k f C• . . .. I..LA LE

I , '- ý--1 )71



MILR-16131 (SH'PS)O

. 2 therpublications. - The following publications, of the issue in
•afLct on dite ofInvitation for bids, unless othcrwisc stated, form a part of S
this- s.ocification: ...

INTERSTATE COMMERCE COMMISSION REGULATION
R,.-qulatlons for Transportation of Explosives and Other

Dang.-rous Articis, ctc.

(Information -s to the. avillability of these Regulations may be obtained
from th,. Int..rsta•L,. Commc-rce Commission, Wishtngton 25, D. C.)

'1'.'RiTIRELIFNTS

I General description. - The Radiac C.librator Set AN/UDM-I()
is cR1¶brating apparatus which provides a suftable radloactive smurcc for
cr-libratinrl rvia(c .. :urv,:y oqu ipmc:nt.

1. 1 The Rari-lc C.librator Set AN/UDM-I( ) shillb(, constructed and
-vs.-..-n'..~ 'In "a:cordnncr with this specification and Drawings IRE60-D-125
rn I RE1(-D-673. Wh,.re th.: requirements of this sp,.ciftiction conflict with
th, drwinar:, thi[ spdcification shall govern.

2 Material. - Materials specified hcrein and In Drlwlng RE60-D-125
shnil b,. cntir,.!y suitatlbc for th.- purpose intended. Us. of oth.r mat(:rial
chall hav.: the ipproval of thc. bureau or tg.-ncy concerned.

2. 1 Silv,.r solde.r shall conform to grad, Ill of Spccification MIL-S-15395.

2. 2 Lý %d -hall be at l..;t 95. 0 percent pure.

'.7 •Pr.:rit .•ompo.tion. - Th; ;clibrationeq'iiprment shall consist
of thy!. followln j:

(t) Padlaftion..:ource. - Cobalt 60.
(b) Sourcu conttinrk:r and filtering plugs.
(1) Platform for nourc,. container.
(4I) Pol•imn: platform for radi'c equipnicnt.
(4 Traick or railz for th,-. rolling platform.
(r) MWhanism for activating the radiation source.
(g) Optic-l systm.

3.. 1 T•",'i.tion ourc-. - Th,: radlation source shall be .a Cobalt 60 source
(Govcrnm._lnt furnish, d mntorial).

3. '. 1. 1 HMndling of radio.tctive sourc.. - The contractor shall at no time
bc requir:.d to hindb.: radiloactivw matcrials during the p,.rformancec of this
contract.

2I&:')%T COPV AV&ILA.ikI.
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O1 3• . 2 The following steps shall be taken to assure safe and proper
insertion of tht .sour-ec:

(a) At the appropri-tv tlm,ý the contractor will ship, with the
approval of the bureau or agoncy conc.;rn:d, the empty
radiation source eapsule to the activity of the Atomic Lorgy
Commis-don conicerned with supplying the source.

(b) At the appropriateýtime, the empty lead source container cap,
shkild, lkad plugs, 'locking bolt and nut shall be forw-arded to the
National B'mau of Standards with the approval of the bure.au
ur agcncy concernc.l

(c) All equ lpm;.nt, l..ss parts (a) and (b), shall be packaged by the
crntr-actor and pPckod as described In 5.1 2nd 5.2 and then
forwarded to a depot dcsignated by the. bur•,au or agency
!one. rn, :d.

" 2 'ourc, cont.in.r. - The arr-ngem.nt -nd construction of thb
sourcc con'-dn,%r ;hail t..--x*s :hown on shcat 2 of Drawing RE6O--D-125i,
In fividiual parts for th. contalný. r and accczssory Items shall be fabricatkd
--- r'hown on sK.tr :, 4, -n,! 5 of Drawing RE60"-D-115. Altcrnate methods
of faorication and -onstruction may be used provided'approval Is obtaineed
from tn,: turau or Vq:ney concernt-d.

*-. ',. 2. 1 The int.knsity of radiation iemanating from the radiation cone
shnll t. att:.nu.at.:d by m--atu, of two remov-bl,: plugs. Thcst plugs shall be
f o conw'trut.,d that % ,.d filtration of 12. 5 and 9. 5 cm. of l:ad can be obt.ained.
Th,- r, moval of th,. Lad pl ias shall be accomplished by such mo.ans that the
op.-rator can p.:rform the nc , ssary manipulhtions easily., quickly and in a
r. 0--n of " ,-tf, hourly rat: of radiation Intensity so that the totil accumulated
Jo:.-t,. pK. r weck dos not. cxc:.ed 0. 3 roentgezt•

P .: -i'tf ýrm for r•o,,r(.=. contat .nr. - DCrawing RE60-D-125, sh_.:et 6,

Show:: d.. •':tr iction of th.. platform. The over-.-l slz,. of th,- platform
ani t.-. nlzm. ýnd jshape of the indivld'ial parts shall conform to.
Dr.wing RE6%-D-125. I!ow,.v..r, different mcthods of fabrication art
p, rmiszi.1 h providcd th."t approval is obtain.d from the bureau or agency
conc,. rn.:d.

3. 3. . Tra-k •.n. rollngphlatform for radlac ,quipmnt. -
Dr-iwing RE6 -C--25, shcts 7 and 8, show th.- general construction of the. track ,nd the rolling platform. This platform is not only a supporting
structuro for th,; radlac --quipment but also for parts of the optical system
(3. 6. 8). Details of thL construction of these struct: res shall b:, leterr-,lned

3
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1@ MIL-R-16t31~KW

3.3. M-chanism for actuating the radiation source c1e - BY
remotely controkL. mv-chanical means t radiation source capsule saill be
cvpsblo of being raised or lowered._ This mnx~antcal dwvce shall be of sch
construction that It can be operaLd ea•.lly and posittvcly." In addition the
mc chanicmn utUil hold the sourcc capsule securIIy In pla.e whtm it has been
ratl.s•d to s1th.r the opernting position within the souce. contai r or out of the
protctlvv sourc.: eontainer to a height of at lAst 18 inche; above the top of
thu container. Thne design shall be such that there Is no possibility of
jamming wl,..n the source Is in the uxposed posittio.

3. 3. .,. 1 Prior to the actual con-Aruction of the mechanism the contractor
.hall submit the noct-.s•ary d..tailed drawings and plans for approval by the
bur..au or agency conctrrw'd.

a3. 0. pical sy-tcm. - An optical system shall be supplied as specified
on. shcct 7o-1f Driwtn1 RE&)-D-125.

. External finish. - Ezt.-rnal finish of the equipment shall b- as
specified in Sp,.'ification 16E4. The finish coats shall be gray mnamcl in
accordane - wit-, type H, clasn 2 of Specification MIL-E-15090.

3. 5 Marking-.- All parts or sub-azsemblies shall be identified by
appropri•ti markings. A nanmplat, shall be attached to the source container
havinq the following inscription:

Cdio.'ctiv- 0
COPAL.,r 60
.. ..... . curies as of date ...... unit
flrop..rty, Bureau of Ships, U.S. Navy
Washin~jton 25, D. C.

3.5. 1 Th.. unit nuzr.t-.r and th.. cxact str-•-nith of the source, and date of
c.dibr-ttion of Ci.. -,ourc.. sh.dl be inzerted by the bureau or ag,.ncy calibrating
th. sou:rcc.

'?. 5 In.trijctlon ind Ins•allation books. - Inrtruction and Installation books
sha-ll be supplied -.i •--pcif.-Ad (sL 6. 1) M shall Include, subj.ct to approval
of thL- bureau or agency concern-d, -Al information necessary for installation,
operation aml mnaintinance of the equipmcnt.

•. 7- WorisbiP.' - WorJkmanship shall bc as specified -in q'pecift-
cation l6ee=.

01" 01 ufis hkI (~pv 'Lawkii.&M
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SAMPLIM, INSPEC'TION AND YES PPR0CEDUREU

of the eql"pmew• &I at] s torily pa the prmdata and prdcto
Inspections and tests specified herein and a' other teas meesary, the
opinion of the cognizant Government Inspector or the bureau or agency confrn
to prove compliance with the requirements of this specification

4. 1. 1 Performance of tests. - Before presecting equipment for
Government inspection, the contrctor shall have ascertLined to the bt of
his ability that tke equipment is free from defects of material and workmanship
and Is in satisfactory operation condion.`ý It shall be the option of the.•
3overnment Inspector to participate in, witness, or accept certified data o
tests performed by the contractor or his sappLier. The contractor shall
make arrangements with the cognizant overnment Inspector for tes
schedules, and shall provide him with any Information regarding maerial
processes, or manufacturing data, which he may request. Te contractor
shall permit the cognizant inspector to examine raw materials and processes
used in the contractor's or manufacturer's pla2ts. Upon inspection, the
cognizant Inspector- may reject inferior raw matorials and require the -

correction of processes incorrectly performed.

4.1. 2 Inspection procedures. - For Naval purchases, the general inspection
procedures shall be in accordance with General Specifications for Inspection
of Material. 1

4.2 Preproduction tests. - Preprodtactlon tests shall be made at a
Government laboratory designated by the bureau or agency concerned on the
preproduction model submitted by the contractor to determine suitability for
Navall use. Preproduction tests shall consist of any tests necessary to
determine performance with the requirements of this specification and shall
include the following:

4.2. 1 General insption. - Equipment shall be inspected and tested to
determine compliance with the requirements of this specification and shall
include the following:

(a) Assembly, size, fit.
(b) Type and character of material, parts, and finish including

prevention of corrosion.

4.2. 2Operating test. - The equipment shall be subjected to a practicahl
operating test. 6

4.2.3 Controls. - Equipment shall be tested to determine the suitability
of-controls for satisfactory operation.

Li

6
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Notice. -IF When Government drawings, specifications, or other data we
used Er -any purpose other than In connection with a definitely related
Governmeýnt procurement opk.rmtion,. thu United States Government thereby
incurs no rtponiblUlty nor any obligation whataoevc-r; and the fact that the
G:.v,.rnm.-nt m.ay havw formulated, frnished, or In any way supplied the
said drawings, ,•ixcIflcations,; or other data, Is not to be regarded by
Implication or oth.prwisc ;s In any manner licensing the bolder or Wny other
person or corproratlon, or conveying any rights or permission to manufactuzO,
use, or sll any patentiA Invwntlon that may In any way be related thereto. .7

I.
W M .. "

/
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MIL-C-2221 lA(EC)
AMENDMENT 1

. 23 :October 1970

MILITARY SPECIFICATION

CALIBRATOR, SET, RADIO, AN/UDM-I( )

This amendment forms a part of Military Specification MIL-C-22211A(EC),
5 September 1969.

Page 1

Title: Delete "RADIO" and substitute "RADIAC".. - , - -. • ": .- .- .

- Page 5

4.1.1, line 5:- Delete "sixty (60) days" and substitute "(see 6.1.2)".

4.1.3, line 3: Delete "sixty (60) days" and substitute "(see 6.1.2)".

4.2, item (c): Delete and substitute,:

"(c) Inspection of preparation for delivery."

4.3: Insert the following as the first sentence: "Unless otherwise
specified (-ee 6.1.1), 1 unit shall be required for first article
inspection."

Page 6

4.5, title: Delete and substitute: "Inspection of. preparation
for delivery.

5. After "PREPARATION FOR DELIVERY" insert the following: "(The
preparation for delivery requirements specified herein apply only.for
direct Government procurements. Preparation for delivery requirements
of referenced documents listed in Section 2 do not apply unless specifically
stated in the contract or order. Preparation for delivery, requirements for
products procured by contractors shall be specified in the individual
order.)"

Page 8

6.1: Delete and substitute:

"6.1 Ordering data.- Procurement documents. should specify the following.:.

FSC 6665



MIL-C-22211A(EC)•
AMENDMENT 1

"6.. 1 Procurement requirements.

.(a) Title, number and date of this specification.
- (b): .Number of first article. samples to be submitted if other

than specified in 4.3. .
"(c) Selection of applicable levels of packaging and packing"7-

required (see 5.1, 5.2 and 5.3). -

"6.1.2 Contract data requirements. Data generated by this document are not
deliverable unless specified on the Contract Data Requirements ListA(DD Form 1423).
The data required by this specification includes, but is not restricted to the
following: -

Contractor' squality assurance
Test procedu'res (see 4.1.3)".

system (see 4.1.1)
i.

Preparing activity:
Navy - EC

(Project 6665-N275)

U. & GOVERNMENT PRINTING OFFICI 1970.433-692/2494

Page 2
of 2 pages



MIL-C-22211A(EC)
5 September 1969
SUPERSEDING
MIL-C-222 1 (SHIPS)
30 October 1959

MILITARY SPECIFICATION

CALIBRATOR SET, RADIO, AN/UDM-I(

I. SCOPE

1.1 This is a general performance specification which covers one type of test equipment for calibration
of radlac survey equipment.

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date of invitation for bids or request for proposal,
form a part of the specification to the extent specified herein.

SPECIFICATIONS

FEDERAL
PPP-B-601-Boxes, Wood, Cleated-Plywood.

MILITARY
MIL-P- 116-Preservation, Methods of.
MIL- P- 15024-Plates, Identification-Information and Marking for Identification of Electrical,

Electronic and Mechanical Equipment.
MIL-E-15090-Enamel, Equipment, Light-Gray(Formula No. 111).
MIL-B- 15395-Brazing Alloys, Silver.
MIL-E-16400-Electronic Equipment. Naval Ship and Shore: General Specification.
MIL-M-19590-Marking of Commodities and Containers to Indicate Radioactive Material.
MIL-I-45208-Inspection System Requirements.

STANDARDS

MILITARY
MIL-STD-129-Marking for Shipment and Storage.
MIL-STD-1186-Cushioning, Anchoring. Bracing, Blocking, and Waterproofing; with Appropriate

Test Methods.

DRAWINGS

BUREAU OF SHIPS
REF 10085-Shipping Crate for Source Container.
REF 60001-AN/UDM-l( ) Radiac Calibrator Set. Modified.
REF 60001-2-AN/UDM-I( ) Modified Source Container for.
REF 60001 -3-Base Assembly.
REF 60001-4-Stand Assembly.
RED 60001-5-Plate Sub-Assembly.
RED 60001-6-Tripod Assembly.

FSC 6665



MIL-C-22211A(EC)

(Copies of specifications, standards, drawings, and publications required by suppliers in connection
with specific procurement functions should be obtained from the procuring activity or as directed by the con-
tracting officer.)

2.2 Other publications.-The following documents form a part of this specification to the extent speci-
fied herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or request for pro-

posal shall apply.

UNIFORM CLASSIFICATION COMMITTEE
Uniform Freight Classification Rules

(Application for copies should be addressed to the Uniform Classification Committee, 202 Union Station,
516 West Jackson Blvd., Chicago, Ill. 60606.)

NATIONAL CLASSIFICATION BOARD
National Motor Freight Classification Rules

(Application for copies should be addressed to the National Motor Freight Traffic Association. Inc.,
1616 P Street, N.W., Washington D.C. 20036.)

DEPARTMENT OF TRANSPORTATION
Code of Federal Regulations, Title 49
Department of Transportation Specification DOT-55

(Application for copies should be addressed to the Superintendent of Documents. U.S. Government

Printing Office, Washington, D.C. 20402.)

3. REQUIREMENTS

3.1 First article sample.-Prior to beginning production a sample shall be inspected as specified in 4.3
(see 6.2).

3.2 General description.-The Radiac Calibrator Set AN/UDM-I( ) is a calibrating set which provides
a suitable radioactive source for calibrating radiac survey equipment.

3.2.1 The Radiac Calibrator Set AN/UDM-l( ) shall be constructed and assembled in accordance with
this specification and Drawings REF 60001 and REF 60001-2. Where the requirements of this specification
conflict with the drawings, this specification shall govern. Units are to be constructed to comply with
with Department of Transportation (DOT) Specification 55 and all Radiac Transportation Permits.

3.3 Material.-Materials specified herein and in Drawings REF 60001 and REF 60001 -2 shall be entirely
suitable for the purpose intended. Use of other material shall have the approval of the command or agency
concerned.

3.3.1 Silver solder shall conform to grade III of MIL-B-15395.

3.3.2 Lead shall be at least 95.0 percent pure.

3.4 Equipment composition. - The calibration equipment shall consist of the following:

(a) Radiation source - Cesium 137.

(b) Source container.
(c) Platform for source container.'
(d) Rolling platform for radiac equipment.
(e) Track or rails for the rolling platform.
(f) Optical system.

2



MIL-C-2221 IA(EC)

3.4.1 Radiation source. - The source holder shall be designed and fabricated to meet Department of
Transportation "Special Form" requirements and be compatible with the AN/UDM-l( ) Source Container.
The source activity shall be 120 curies of Cesium 137 ±5% with no more than 3% Cesium 134 permissible.
The true activity, when the source is installed in the AN/UDM-I( ) shall be at least 40 R/hr at one meter.

3.4.1.1 Procurement requirements for sealed sources. - Source holder must be designed and tested

so as to allow U. S. (AEC) Atomic Energy Commission licensing for possession and use of the source and

this includes the following information and tests, which shall be supplied to the Naval Electronic Systems

Command, Code 05162 16 months after date of contract. In the event of. first article sample waiver, the
information required shall be delivered 3 months after date of contract.

(a) The source model number.

(b) A drawing or sketch of the source holder describing all materials of construction, dimensions,
and methods of sealing the source.

(c) A facsimile of the label to be affixed to the source or source holder and a description of how and
where the label will be permanently attached.

(d) A description of tests performed on prototype sources that establish the integrity of the source
construction and seal under the most adverse conditions of use to which the source is likely to be subjected.

(e) A description of the quality control procedures to be followed to assure that each finished source
meets specifications furnished to the Naval Electronic Systems Command. A description of tests for con-
tamination and leakage of radioactive material should be included.

If tests and other information have already been indexed or furnished to U. S. AEC only source draw-
ing and model number are necessary. The contractor shall certify that the source meets DOT requirements.:
for special form.

3.4.1.2 Permit requirements. - In the event a permit is required, the contractor shall make application
for permits through the cognizant Military Traffic Management and Terminal Service Office via the DCAS
Transportation office administering contract. Permits when required will be obtained prior to the movement
of shipment. Permit number (when applicable) will be shown on DD-250's and Shipping Documents. The date
of issue, date of expiration and office issued from will also be shown.

3.4.2 Source container. - The arrangement and construction of the source container shall be as shown
on Drawing REF60001-2.

3.4.2.1 Radiographic requirement. - Prior to shipment, each source container shall be radiographed,
and certified by the contractor to be free of holes or other defects in the lead.

3.4.3 Platform for source container. - The overall size of the platform and the size and shape of the
individual parts shall conform to Drawing REF 60001-3.

3.4.3.1 The components and materials used in the fabrication shall be such that an applied force of 1000
pounds will not cause buckling or overstressing of individual parts or the complete assembly.

3.4.4 Rolling platform for radiac equipment. - Construction of the rolling platform shall conform to
Drawing REF 60001-4. This platform is not only a supporting structure for radiac equipment but also for
parts of the optical system (RED 60001-5). The following requirements, in addition to the requirements as
given in Drawings REF 60001-4 and RED 60001-5, shall govern the design and construction.

3.4.4.1 The size and shape of the components (major units) and the material used for fabrication shall
be such that the structure is light yet strong enough so that the application of a 50-pound load will not cause
buckling, deflections or overstressing of the individual parts or the structure as a whole.

3
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3.4.4.2 The vertical axis of the rolling platform shall remain perpendicular at all points on the track.

3.4.4.3 The rollers and bearings shall have such characteristics that they will carry the load easily and
allow the operator to move the platform along the track with a minimum of effort.

3.4.4.4 Means shall be provided to keep the rolling platform on the track at all times.

3.4.4.5 A clamping or holding device shall be incorporated which permits the rolling platform to be
locked to the track at any point.

3.4.4.6 The design of the jig and radiac equipment supporting platform shall be such that it can be
raised or lowered easily through the distance specified. A lock shall hold the platform securely and firmly
in any position.

3.4.4.7 The rolling platform shall be constructed in such a manner that it can be readily disassembled
into several subassemblies and thus allow the whole unit to be packed into a minimum of space.

3.4.5 Track. - The track or rails shall be built in 5-foot sections. The individual sections shall be
designed and constructed for easy assembly and remain in alignment with respect to each other. Construc-
tion design shall be in accordance with Drawing REF 60001-3.

3.4.5.1 The track length shall be 30 feet.

3.4.5.2 The entire track shall have a straight, smooth top surface.

3.4.5.3 There shall be no buckling or deflecting of the rails at any point under load.

3.4.6 Optical system (tripod assembly). - Construction of the tripod assembly shall be in accordance
with Drawing RED 60001-6.

3.5 External finish. - External finish of the equipment shall be as specified in MIL-E-16400. The finish
coats shall be grey enamel in accordance with type II, class 2, of IV!IL-E-15090.

3.6 Markings. - A calibration plate shall be attached to the source container having the following
inscription:

Calibrated by
Date of calibration
Unit No.

3.6.1 The unit number and calibrated by, and date of calibration of the source will be inserted by the
National Bureau of Standards, upon calibration of the source.

3.6.2 In addition, an identification plate in accordance with type A or B of MIL-P-150Z4 shall be
attached to the source container.

3.7 Workmanship. - Workmanship shall be as specified in MIL-E-16400.

3.8 Safety. - The design, development and production shall promote maximum safety of both operational
and maintenance personnel and equipments during all phases of operational life in accordance with MIL-E-
16400.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. - Unless otherwise specified in the contract or purchase order, the
supplier is responsible for the performance of all inspection requirements as specified herein. Except

4
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as otherwise specified in the contract or order, the supplier may use his own or any other facilities suitable
for the performance of the inspection requirements specified herein, unless disapproved by the Government.
The Government reserves the right to perform any of the inspections set forth in the specification where
such inspections are deemed necessary to assure supplies and services conform to prescribed requirements.

4.1.1 Contractor's quality assurance system. - The contractor shall provide and maintain an effective
inspection and quality assurance system, acceptable to .the Government. covering the supplies under the
contract. The quality assurance system shall be in accordance with the requirements of AML-I-45208. A
current written description of the system shall be submitted to the cognizant Government inspector, for
approval, sixty (60) days prior to first article inspection. Any changes to the approved plan which might
affect the degree of assurance required by this specification or other applicable documents shall be sub-
mitted to the cognizant inspector and approved in writing prior to use.

4.1.2 Government verification. - All quality assurance operations performed by the contractor will be
subject to Government verification at any time. Verification will consist of (a) surveillance of the opera-
tions to determine that practices, methods, and procedures of the written system description are being
properly applied, (b) Government product inspection to measure quality of product to be offered for accept-
ance, and (c) Government product inspection of delivered products to assure compliance with all require-
ments of this specification. Failure of the contractor to promptly correct deficiencies discovered by him or
of which he is notified shall be cause for suspension of acceptance until corrective action has been made or
until conformance of product to prescribed criteria has been demonstrated.

4.1.3 Test procedures. - The contractor shall submit written test procedures including test equipment
and tolerance limits to be used for first article inspection and production inspection to the command or
agency concerned, via the Government inspector for review and approval sixty (60) days prior to beginning
tests. Each test shall be identified in accordance with paragraph 4.2 as to classification.

4.1.3.1 Procedures for inspections, tests, demonstrations, etc. shall contain step by step information
which will enable the operator to properly perform the requirements of this specification. The method of
examination shall be clearly defined.

4.1.3.2 The procedures shall contain a list of test equipment identified by name and model. Special
test equipment shall also be listed and identified.

4.1.3.3 Data sheets shall be included in the procedures. Conformance parameters shall be clearly
indicated with tolerance limits. Whenever quantitative measurements are made, the result shall be shown
by quantitative data.

4.2 Classification of inspection. - The method of examination and testing of the equipment fall within
the following classifications:

(a) First article inspection
(b) Production inspection
(c) Shipping inspection

4.3 First article inspection. - First article inspection shall be made at a Government laboratory
designated by the command or agency concerned on the prototype model submitted by the contractor to
determine suitability for Naval use and shall consist of all examination and testing necessary to determine
compliance with the requirements of this specification. First article inspection shall include the tests
specified in table I.

5
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TABLE L First article inspection

Requirement Reference

Surface examination 4.6.1
Operating test 4.6.2
Structural integrity 4.6.3

4.4 Production inspection. - Production inspection shall be made on every equipment offered for de-
livery. The inspection shall comprise such examination and testing as will prove the workmanship and re-
veal the omissions and errors of the production process such as functional and performance tests at a
limited number of points, tests which detect deviations from design, tests of adjustment, and tests which
detect hidden defects of material. Production inspection shall consist of the tests approved in accordance
with paragraph 4.1.3 and shall include the requirements of table II.

TABLE 11. Production inspection

Requirement Reference

Surface examination 4.6.1
Operating test 4.6.2

4.5 Shipping inspection. - Inspections shall be conducted to insure conformance with the requirements
of Section 5 of this specification.

4.6 Inspection procedures. -

4.6.1 Surface examination. - Equipment shall be examined for the following:.

(a) Workmanship, assembly and fit, mechanical safety, and marking.
(b) Materials, parts and finish.

For conformance to 3.2, 3.3, 3.4.1, 3.4.2, 3.4.3, 3.4.4, 3.4.5, 3.4.6, 3.5, 3.6, 3.7 and 3.8.

4.6.2 Operating test. - The equipment, with the source in place, shall be subjected to an operating test
to insure qualitatively the proper functioning of the equipment including:

(a) All operating controls and adjustments
(b) True activity (using a Victoreen R meter or equivalent)
(c) Radiographic integrity
(d) Safety requirements

For conformance to 3.4.1, 3.4.2.1, 3.4.4.2 through 3.4.4.7 and 3.8.

4.6.3 Structural integrity. - The equipment shall be tested to determine conformance with 3.4.3.1,
3.4.4.1 and 3.4.5.3.

5. PREPARATION FOR DELIVERY

5.1 Packaging. - Packaging shall be level A or C as specified (see 6.1).

5.1.1 Level A. -

5.1.1.1 Source containers. - Each source container shall be individually packaged in accordance with
Method II of MIL-P-116. The aperture plug control arm system shall be lubricated for normal operation.

6
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5.1.1.2 Optical system. - Each optical system shall be individually packaged in accordance with sub-

method IA-8 of MIL-P-116 without preservative compounds.

5.1.1.3 Other equipment. - Other equipment such as platforms and tracks or rails shall be individually

packaged in accordance with method III of MIL-P-116.

5.1.1.4 Technical literature. - Technical Literature shall be packaged in transparent, waterproof, heat
sealed, plastic bags, minimum 4 mil thick and shall not be placed within the barrier used to package any

other item.

5.1.2 Level C. - Each complete set shall be packaged in a manner that will afford adequate protection

against corrosion, deterioration and damage during shipment from the supply source to the first receiving

activity.

5.2 Packing. - Packing shall be level A. B or C as specified (see 6.1).

5.2.1 Level A. -

5.2.1.1 Source container. - Each source cnntainer shall be packed in a container conforming to Drawing
REF 10085 and Department of Transportation Regulations. Cushioning, anchoring, bracing and blocking

shall be in accordance with IAL-STD-1186 to prevent movement and damage during shipment and handling.
The top of the source container shall be blocked so that it can not become separated from the source con-
tainer. The plug control arm shall be blocked so that it can not move during shipment and handling.

5.2.1.2 Accessory equipment. - Accessory equipment comprising a complete set, packaged as specified
in 5.1 shall be packed in containers conforming to PPP-B-601, overseas type without cleats on the top
panel. Cushioning, anchoring, bracing, blocking and waterproofing shall be in accordance with MIL-STD-
1186. The gross weight of shipping containers shall not exceed 200 pounds.

5.2.2 Level B. - Each source container and accessory equipment packaged as specified in 5.1 shall be
packed as specified in 5.2.1, except that PPP-B-601 boxes may be domestic type and weight limitations for
accessory equipment packs shall be as permitted by PPP-B-601. Domestic type PPP-B-601 boxes shall be
strapped as specified in the appendix.

5.2.3, Level C. - Items comprising a complete set, except for the source container which shall be
packed in-accordance with 5.2.1.1, shall be packed in containers acceptable to the common carrier and which

will insure safe delivery at destination in a satisfactory condition at the lowest applicable rate. Containers,
packing or method of shipment shall comply with Uniform Freight and National Motor Freight Classification

Rules or regulations of other carrier rules as applicable to the mode of transportation.

5.3 Marking. - In addition to any marking required by the contract or order, unit packages, inter-
mediate packages and shipping containers shall be marked in accordance with MIL-STD-129.

5.3.1 Radioactive equipment. - Each item, package and shipping container containing radioactive ma-

terial shall be marked in accordance with MIL-M-19590 and specifically Code of Federal Regulations,
Title 49, Section 73.391 through 73.394, as applicable. Each shipping container shall be marked with "fragile"
and "arrow" markings.

5.3.1.1 Unpacking instructions. - Radioactive source, shipping containers shall be provided with un-
packing instructions as follows:

"Reusable container for Radioactive Source. Retain for reuse. To open, remove
screws with screwdriver and tobcover. Remove screws and shipping brackets
holding down housing base inside container. Leave housing on base until metal
stand is assembled.-

7
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Unpacking instructions shall be placed in a sealed waterproof envelope marked "UNPACKING
INSTRUCTIONS" and affixed to the outside of the shipping container in a protected location, preferably be-
tween the cleats on the end of the container adjacent to the identification marking.

6. NOTES

6.1 Ordering data. - Procurement documents should specify the following:

(a) Title, number, and date of this specification.
(b) Levels of preservation, packaging, packing, and marking (see section 5).

6.2 First article. - Invitations for bids should provide that the Government reserves the right to waive
the requirement for first article samples as to those bidders offering a product which has been previously
procured or tested by the Government, and that bidders offering such products, who wish to rely on such
production or tests must furnish evidence with the bid that prior Government approval is presently appro-
priate for the pending procurement.

Preparing activity:
Navy - EC

(Project 6665-N254)

*U.S. GOVERNMENT PRINTING OFFICE: 1969-393-065/S1960

8



SPECIFICATION ANALYSIS SHEET Form Approved
Budget Bureau No. 119-R004

INSTRUCTIONS

This sheet is to be filled out by personnel either Government or contractor, involved in the use of the spec-
ification in procurement of products for ultimate use by the Department of Defense. Tnis sheet is provided for ob-
taining information on the use of this specification which will insure that suitable products can be procured with a
minimum amount of delay and at the least cost. Comments and the return of this form will be appreciated. Fold on
lines on reverse side, staple in corner, and send to preparing activity (as indicated an reserse hereof).
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$
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A. GIVE PARAGRAPH NUMBER AND WORDING.

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES.

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

3. IS THE SPECIFICATION RESTRICTIVE?

- YES 0 NO IF "YES', IN WHAT WAY?

4. REMARKS (Attach any pertinent data Which may be of use in..i&proving this specification. If there are addi-
tional papers, attach to form andplace both in an envelope addressed to preparing activity)

SUBMITTED BY (Printed or typed name and activity) DATE

DO, FORM Ig26
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US. Department
of Transportation

Research and
Special Programs
Administration

400 Seventh Street. S.W
Washington. D C. 20590

IAEm CERrIFICA!JE OF "CMPLI= AUTHORITY

Special Fo=r Radioactive Material Encapsulation

Certificate Number USA/0166/S
(Revision 3)

This certifies that the encapsulated sources, as described, when loaded
with the authorized radioactive contents, have been demonstrated to mreet
the regulatory requirements for special form radioactive material as
prescribed in IAEA 1/ and USA 2/ Regulations for the transport of
radioactive materials.

I. Source Description - The sources described by this certificate are
identifi e a-s1thefollfIwing Gamma Industries nmodels which are constructed
according to the listed drawing numbers:

Model No.

V'VD and VD(BP)
NB, NBG and NB (HP)
Single Encapsulation Universal

Source
Double Encapsulation Universal

Source
Single Encapsulation Side Weld

Drawing No.

602-7001-004 V6
602-7001-005

602-7001-006

602-7001-007
602-7001-008

All nrdels are welded encapsulations constructed of 300 series of APMCO
Type 17-4PH stainless steel.

II. Rtadioactive Contents - The authorized
sources consist of not more than:

Model No.

AVD and VD (hP)

radioactive contents of these

Contents

300 curies of:

Barium-131
Cadmium-109
Calcium-45
Calcium-47
Cesium-137
Chlorine-36
Chrcrnium-51
Iridiun-192

v/Cobalt-60
Iron-59

Manganese-54
Pbosphorus-32
Rubidiumn-86
Selenium-75
Strontium-85
Thallium-204
Thulium-170
Tin-113
Ytterbium-169
Zinc-65



Certificate Number UwV0166/S, Revision 3

II. Radioactive Contents (continued)

Page 2

Model No. (con'd)

NB, NBG and NB(HP)

Single Encapsulation
Universal Source

Double Encapsulation
Universal Source

Single Encapsulation
Side Weld

Ill.. This certificate, unless renewed,

Contents (cont' d)

25 Curies Anericium-241
30 millicuires Ra-226
500 millicuries Americum-241 and

Cesium-137 mixture

500 curies Iridium-192
20 curies Cobalt-60

5000 curies Iridium-192
2000 curies Cobalt-60

500 curies Iridium-192

20 curies Cobalt-60

expires July 30, 1987. e

This certificate is issued in accordance with paragraph 803 of the IAEA
Regulations and in response to the June 7, 1982 petition by
G-Ana Industries, Baton Rouge, louisiana, and in consideration of the
associated information therein.

Certified by:

.R. RAWL
Chief, Radioactive Materials Branch
Office of Hazardous Materials Regulations
Materials Transportation Bureau

/9a 2-
% - - Ir .- I

6/ Wur)P.L)

I/ "Safety Series No. 6, Regulations for the Safe Transport of Radioactive
!•aterials, 1973 Revised Bdition," published by the International Atomic
Eergy Agency (I7AA)7, Vienna, Austria.

2/ Title 49, Code of Federal Regulations, Part 170-178, USA

Revision 0 issued in response to the September 7, 1979, petition by
Gamma Industries, Baton Rouge, Louisiana.

Revision 1 issued to add Cesium-137 to Models VD and VD(HP)
Revision 2 issued to list alternate stainless steel type.
Revision 3 issued to extend expiration date.



J SH[PHERD. and -4,caz
740 Salem Street, Glendale, California 91203 213/245-0187

Irradiation & Calibration Equipment Lead Shielding • Nuclear Applications

DATA SHEET - SPECIAL FORM CAPSULE TESTING

Capsule. Type: A-0096

Drawing Number: A-0096-C

Capsule was loaded with 5.2 grams of inert CsCL
Inner and outer capsules were heliarc welded in accordance with
drawings and tests performed as below.

Date: February 2, 1980

49CFR 173.398 Special Tests

l.Free Drop - 3-0' to 1/4" thick steel plate on concrete surface.

Results: No visible damage to capsule or welds.

2.Percussion - 1" diameter steel rod, wt. 3 lbs. dropped end on 4
times through 40" distance on capsule laying on 1/4" lead sheet
on concrete surface.,

Results: Sides and end of capsule were dented. No fracture of
outer capsules or welds.

3.Heating - Capsule heated in air Lo 1475°F in electric furnace
and held at this temperature 15 minutes - then allowed to cool.

Results: Capsule discolored - no fracture of capsule ends,
welds or walls.

4.Immersion - 24 hours in distilled water pH 7, maximum
conductivity of 10 micro-mhos/cm.

Results: - No visible effect on capsule - no leaking of CsCl
from inside capsule.

Leak Test:
1. Method: Bubble Test. Capsule heated to 240* in glycol.
2. Results: No bubbles emerged from capsule.

7)
>.L. Shepherd

: tNd /0.
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740 Salem Street, Glendale, California 91203 213/245-0187

Irradiation & Calibration. Equipment Lead Shielding Nuclear Applications

CERTIFICATION

SUBJECT: 130Ci Cesium-137 source, capsule per J.L. Shepherd &
Associates drawing #A-0096-C

This is to certify that a prototype of the source capsule per
drawing A-0096-C has been subjected to and successfully passed
free drop, percussion, heating and immersion tests as called out in
10 CFR 173.398.

J.L. Shepherd

Date: February 2, 1980

I~fI ,I

MANUFACTURERS ENGINEERS CONSUL TANTIS
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MIL-R-55350(EL)

16 i•ecember 1971

MILITARY SPECIFICATION

RADIAC CALIBRATOR AN/UDM-2()

1 SCOPE

1 .1 Scope. - This specification covers the Iaodiac Calibrator AN/UDM-2( )
which provkies the facilllie- for ckecking the operational reiability and calibration
accuracy of various rodiacmnters and radiac set. The calibrator consists of a
dosimeter lig assembly and c doserate jig assembly; each assembly can be utilized
independei-tly of the other (see 6. 1).

2. APPLICABLE DOCUMENTS

2.1 Documents. - The following documents of the issue in effect on dute cf
invitation foi bilds or request for proposal form a part of the specification to the
extent specified herein.

SPECIFICATIONS

FEDERAL

PPP-B-585
PPP-B,601
PPP-B-621
PPP-B-636
PPP-B-640
PPP-F-320

PPP-S-760

PPP-T-76

PPP-T-97

NN-P-71
QQ-S-781

Box, Wood, Wirebound
Box, Wood, Cleated-Plywood
Box, Wood, Nailed and Lock-Corner
Box, Fiberboard
Box, Fiberboard, Corrugatcd, Triple-'I/c li
Fiberboard, Corrugated and Solid, Sheet

Stock Container Grade and Cut Shapes
Strapping, Nonmetallic and Connectors
Tape, Prcssure-Sensitive Adhesive Paper,

Water Resistant, for Carton Sealing
Tape, Pressure-Sc-nsitive Adhesive, Filrament
-Reinforced

Pallets, Material Handling
Steel Strapping, Flat

FSC 6665

?:;/w1 /;,-
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MILITARY .j

MIL-P-116
MIL-P-11268

. MIL-M-13231
MIL-M-19590

Preservation, Methods of
Parts, Materials and Processes Used in

Electronic Communication. Equipment
Marking of Electronic Items
Marking of Commodities and Containers to

Indicate Radioactive Material

STANDARDS

MILITARY

MIL-STD-105

'MIL-STD-109
M. L-STD- 129
MIL-STD-147
MI L-STD-252

MIL-STD-810-

Sampling Procedures and Tables for Inspection
by Attributes

Ouclily Assurance Terms and Definitions
Marking For Shipment and Storage
Polletized Unit Loads
Wired Equipment, Classification of Visual

and Mechanical Defects
Environmental Test Methods.

DRAWINGS

ELECTRONICS COMMAND

D L-SM--B-508965 Radiac Calibrator AN/UDM-2( ) "

(Copies of specifications, standards, drawings and publications required by suppliers
*in connection with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer.)

2
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3. REQUIREMENTS

3.1 Construction.- The equipment shall be constructed in accordance with
the requirdments o.hFs specification, and of Drawing DL-SM-B-508965.

3.2 First Article Samples.- The contractor shall furnish first article samples
of.the calibrator in cccordance with the requirements contained in the bid request
and contract (see para. 4.3).

3.3 Parts, Materials and Processes.- In addition to any requirements of this

specification covering parts, materials and processes, such items shall conform to
MIL-P-1 1268, *rzcluding the selection requirements therein.

3.4 Performance Charccteristics.-

3.4.1 Calibration Accuracy.-

3.4.1.1 Dosimeter Jig Assembly (lower source).- The dose rate produced by
the lower sources shoil be within •-,Tm~h-- 'cn related to - secondary calibr'ation

standard. When measured in accordance with paragraph 4.8.1, using a Government
Furnished Vkctoreen Model 555 Radacon 1l, the dose rate produced by the lower
sources shall be 205 Pv/min -5R/min (see para. 4.8.1.2).

3.4.1.2 Dosimeter Jig Assembly (upper source).- The dose rate produced by
the upper source shalo be hin-- 103mR/rain when related to a secondary calibra-
t~on standard. When measured in acccrdance with paragraph 4.8.2 using a Government
Furnished Victoreen Model 555 Radacon II the dose rate produced by the upper source
shall be 0.95 mR ± 0.05 mR (see paragraph 4.8.2.2).

3.4.1.3 Doserate Jig Assembly.- All measured test position dose rates shall be
within ± .5R/min when reiated to a secondary calibration. standard. When measured
in accordance with paragraph 4.8.2, using a Government Furnished Victoreen Model

555 Radocon I1, the dose rate produced with the shutter in the 100 R/hr position shall
be 44.5 R/min ± 0.5 Pv/min (see paragraph 4.8.3).

3.4.2 Compatibility.-

3.4.2.1 Radiacmeters IM-9( )/PD, IM-93( )/UD and IM-147( )/PD, when

exposed in the dosimeter jig assembly for the time specified on drawing SM-C-509026,
shall respond in accordance with the appropriate reading and tolerance specified on
drawing SM-C-509026'. The discharge times should be adjusted for source decay in
accordance with the instructions ana data furnished on drawing SM-B-509027 and
specified in paragraph 3.10 (see 4.9.1).

3
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3.4.2.2 Radlacmeters IM-174/PD and IM-174A/PD and Radiac Set
AN/PDR-27( ), when calibrated in the dcserate jig assembly in accordance with
the instructions contained on drawing SM-C-509024, shall respond in accordance
with the appropriate rea6ing and tolerance specified on drawing SM-C-509024.
The readings obtained shculd be adjusted for source decay -in accordance with the
instructions and data furnished on drcv,'ing SM-B-509023 and specified in paragraph
3.10 (see 4.9.2).

3.4.3 Surface Dose Rate.- The maximum allowable dose rate, at any point on
the external surface of the calibrator set shall not exceed 2 mr/hr. This requirement
applies under all conditions of storage (see 4. 10).

3.5 Weight.- The weight cf the equipment, less manual, shall be held to a
practical minimum consistent witih good engineering practice for the intended use,
but shall not exceed 40 lbs. (See 4.6.1.3)

3.6 Service Conditions.-

3.6.1 General.- The equipment shall perform as required by this specification
when exposed to any operating condition listed in 3.6.2, or after exposure to any
storage or transportation condition listed in 3.6.3, or to any possible combination
of these service conditions.

3.6.2 Operating Conditions.- The conditions to which the equipment may be
exposed during operation are as follows:

3.6.2.1 Temperature.- The equipment shall be capable of continuous
operation at any ambient temperature from -25"F to+ 125°F (see 4.11).

3.6.2.2 Altitude.- Altitudes up to and including 10,000 feet above sea level
(see 4.14.1).

3.6.2.3 Humidity.- Up to 100% relative humidity at varying temperatures
including conditions wherein condensation takes place on the equipment (see 4.15).

3.6.2.4 Salt Fog.- Salt fog-such as is encountered in coastal regions or on
board ship (see' 4.18)

3.6.2.5 Sand and Dust.- Dust and sand exposure shall be per Method 510
of Specification MIL-STD-810 (see 4.19).

3.6.3 Storage and Transportation Conditions.-"

3.6.3.1 Temperature.- The equipment shall be capable of withstanding,
without deterioration damage or degradation of performance, long periods of storage
at temFerature of -65*F to +155*F (see 4.11).

4
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3.6.3.2 Altitude.- Altitudes up to and including 50,000 feet above sea
( level (see 4.14.2).

3.6.3.3 Immersion.- Immersion in water for 2 hours at a covering depth
of 3 feet. There shIf be nu evidence of water inside the equipment (see 4.12).

3.6.3.4 Bench Handling.- The equipment shall meet the test of 4.13
without degradation of performance.

3.6.3.5 Bounce.- The equipment shall meet the test of 4.17 without
degradation of permance.

3.6.3.6 Vibratlon.- The amplitude of any part , subassembly or structural
member of the equipment shall not exceed twice the amplitude of the vibration
appl~ed to the equipnment at any frequency between 10 and 55 Hertz (see 4.16).

3.6.3.7 Rain.- After testing as specified in 4.23 the equipment shall
meet poraarcp;'•'7 without degradation of performance (see 4.23).

3.6.3.8 Shock.- Shock such es is encountered in transportction via air-
craft, or dropping by parachute (see 4.21).

3.7 Special Capabi lity Requirements.-
• 3.7.1 Facilities.- The contractor shall be required to provide in his p!ant,

or have direct access to a cobalt 60 source ccpcble of providing a minimum field
intensity of 125 rads/hr at a distance of 1 meter from its geometrical center.

3.7.2 Equipment.- The contractor shall be required to provide in his plant
a Victoreen Condenser "R" meter, or equivalent, calibrated by the National
Bureau of Standards or other agency approved by the Government for measuring
radiation flux.

3.7.3 License. - The contractor shall be required to possess or obtain a
byproduct -marter a license for the AN/UDM-2( ) and its sources from the Atomic
Energy Commission as per Title 10, Chapter I, Code of Federal Regulations,
Part 30.3, or from an agreement-state in which located as per the Agreement-state
Regulations.

3.8 Interchangeability.- Like units, assemblies, subassemblies and replaceable
parts shall be physically and functionally interchangeable, without modification of
such items or of the instrument. Individual items shall not be handpicked for fit or
performance however, matched pairs or sets, when permitted, may be interchange-
able as such. Reliance shall not be placed on any unspecified dimension, rating,

.5
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characteristic, etc. (see 4.6.1.2).

3.9 Marking.-

3.9.1 General.- Marking shall conform to Specification MIL-M-13231.

3.9.2 Radioactive Warnings.- In addition to the general markings required
by 3.9.1, the contrcctor shall comply with the requirements of MIL-M-19590.
Each source shall be etched or stamped with a unique serial number and some
symbol identifying the manufacturer and model number of the source. The
contractor shall provide the Government with a -list specifying the serial number
of each calibrator and the serial number, symbol and nomenclature of each source
contained therein.

3.9.3 .Serial Numbers.- Each equipment shall bear a serial number in
accordance with The requirements of Specification MIL-M-13231 and drawings
SM-B-509016 and SM-B-50902?.

3.10 Charts.- The contractor shall update the correction charts, drawings
SM-B8-509023-and SM-B-509027, which are required to be installed in the
doserate jig assembly and dosimeter jig assembly per drawings SM-D-508967 and
SM-D-508993. The year of source asscy shall be assigned a correction factor of
1 .0 for each chart and the remaining correction factors shail be derived cccord-
ingly. The chare shall cover a period of 20 years.

3.11 Radi ological Tests.- The equipment shall be subject to the tests of
paragraph 4.20 in the order given. Sources or calibrators that do not meet the
limits specified in the source and contamination tests of 3.11.1 and 3.11.2 shall
not be accepted.

3.11 .1 Source Tests.- Each sealed source shall be subiected to the tests of
paragraphs 4.20.1.1, 4.20.1.2, 4.20.1.3, 4.20.1.4 and 4.20.1.5 in that order.

3.11.1.1 Source Leak Tests.- This test is to be performed after the first
encapsulation and again after the second encapsulation. During tests outlined in
paragraph 4.20.1.1 and paragraph 4.20.1.3 any indication of bubbles from the
source or on the source indicates the source may be leaking and is not acceptable
for use in a calibrator.

3.11.1.2 Source Bloat Tests.- Any indication of bloating (bulging) of the
thin window from internaT pressure at the end of tests 4.20.1.2 and 4.20.1 .4 shall
be considered failure of the test.

3.1 1 .I .3 Source Contamination Test.- Each sealed source to be used in a
rodiac calibrator must be subjected to the tests of paragraph 4.20.1.5 before it

6
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is instcaled in the calibrator. The net counting rate in counts/minute (c/min)
of the smear paper, used to smear the source, must not exceed 100 times the
counting efficiency (E) of .lhe smear counting system for strontium -90. A
higher counting rate indicates that the source is contaminated above accept-
able limits arid must be decontaminated and tested again until it meets the
acceptable limits or is rejected for use in a radiac aalibrator.

3.11.2 Calibrator Contamination Tests.- Each calibrator shall be sub-
jected to tle tesit of paragraph 4.20.2. The net counting rate (c/min) of
each of the corton sw'vbs used when following the procedures of paragraphs
4.20.2.2 and 4.20.2.3 must not exceed 25 times the counting efficiency (E)
of the ;mear courting system for strontium -90. A higher counting rate indicates
that the source is .ontaminated above acceptable limits.

3.12 Fungus.- The equipment (including accessories) shall show no
evidence of-viaTie fungus or corrosion when subjected to the test specified
in 4.22. Corrosion is any visible degradction that can be attributed to flaky,
pitted, blistered, or other'wise loosened finished or metal surface.

3.13 Workmonship.- The ccdibrctor shall be manufactured and assembled
in accordance with the applicable pcrtions of MIL-P-11268.

.. QUALIMY ASSURANCE PROVISIONS

4.1 Responsibh.ity for Inspection.- Unless otherwise specified in the contract
or purchase order, the contractor is respornsibie for the performance of all
inspection requirements as specified herein. Except as otherwise specified in the

confract or order, the contractor may utilize his own facilities, facilities of a

subcontractor or any comme.cial laboratory acceptable to the Government. The
Government reserves the right to perform any of the inspections set forth in the

specification where such inspections are deemed necessary to assure that the supplies

and services conform to prescribed requirements.

4.1 .1 Contractor Quality Assurance.- The contractor shall provide and
maintain a means of jetermining. product conformance in accordance with the

requirements specified herein or elsewhere in the contract. The Government,
at its option, may perform any evaluation deemed necessary to assure the
adequacy of the means employed and the effectiveness of the contractor's quality
assurance methods and systems.

4.1.2 Government Ver-fication.- All quality assurance operations required

of the contractor shall be subject to Government verification at scheduled or

unscheduled intervals. Verification will consist of the following:
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(a) Surveillance of the contractor's operations to determine that
practices, methods, and procaeures of the contractor's quality assurance
system are being applied and are, in fact, accomplishing the objectives of
total compliance of the product with the requirements of this specification
and the contract.

(b) Government product'inspections to dejermine compliance of
the product with the specification and contract requirements.

4.1.3 Accomodotion and Assistance.- The Government quality assurance
representative shall have the right to access to any area of the contractor's or
his subcontractor's premises where any part of the work is being performed. The
Government quality assurance representative shall be afforded unrestricted
opportunity to verif' conformance of the product with specification requirements.
The contractot shall make his inspection equipment and records available for use
by the Government quality assurance representative for verification purposes.
The contractor's personnel shall be made available for operation of such inspection
equipment as required.

4.1.4 Definitions.- SpecificaoionMIL-STD.-109 applies for definitions of
inspection terms used herein.

4.2 Classification of Inspections.- Inspections shall be classified as
follows:

(a) First article inspection. (Does not inciude preparation for delivery.)
(See 4.3.)

(b) Inspections covered by subsidiary documents. (See 4.4.)

(c) Quality conformance inspections.

(1) Quality conformance inspection of equipment before preparation
for delivery. (See 4.6.)

(2) Quality conformance inspection of preparation for delivery..
(See 4.24.)

4.3 First Article Inspection.- This inspection shall consist of the inspections
specified in subsidiary documents covering the items listed in 4.4, and the inspections
specified for group A, group 3, and group C (see tables Ill, IV and V respectively).
Environmental and stress inspections shall be performed in the order shown in table I
according to the number of samples specified in the contract, ie, 5 or 10 each. The
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numbers in each colutan ndicate the particulc" tests to which a particular unit

will be submitted and the sequence in which it will be conducted. After

completing tests of Tabie I, each unit shall have their sources removed and the
sources shall be te:.ed in accordance with paragraph 4.20 (less paragraph -4.20.1 .3

and 4.20.1.4).

Table I. - Order of Environmentcl and Stress Inspection

Number of First Article Samples (Units)

Inspection 10 Samples
(Note i) 5 -irpie

UnitJnlt !1 Unit Unit Unit UniUninlUninit Unit Unit

4i 2 3 4 5 6 7 8 9 10

Non-damaging(Note2, - -

temperature
Low ------------- I I 1

- -2 2 2
Altiude(elevztion)- I I '
LeaLage~immersion)- 1 '
Du.t S f - 2  1 2

.jVibration ---- ---
iRain --------------- 3

Potentially damaging I
Humid ity (moisture

resistance)-- ---- 3 1 3'
Fungus (NotL- 3)---- .
Salt Fog(Note 3)--- 2

Bounce 2----------- 2 2

Bench handling. .- 2
Shock ---------------- -

Note 1: Other inspections may precede, follow, or be interspersed between the
non-damaging tests.

Note 2: The order on non-damaging tests and the choice of which units are sub-
iected to the non-dcmoging tests,,may be varied if convenient, except
that the vibration test shall be performed on the same unit used for the
bounce and shock tests.

Note 3: The equipment shall be thoroughly washed, cleaned, dried/ and re-
furbished, if necessary, before preceding with subsequent tests.

9
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4.4 Inspection Covered by Subsidiary Documents.- The following shall be
inspected under the appiicabie subsidiary documents as part of the inspecticn of
equipment before preparation of delivery.

Item Where Required

Finish 3.3
Marking 3.9

4.5 Equipment Verification Review.- The contractor shall perform an
Equipment Verification R~eview (EVi), consisting of a complete technical audit
of the equipment on order against the drawings cited for construction (see 3.1).
The EVR shall consist of the rollowing:

4.5.1 An audit to estab.ish that "as built" equipment (unit, assembly,
module, or part) is fabricated in accordance with the cited end product drawings.

4.5.2 An audit to estcblish that "as built" configuration of unit, assembly,
module or part meets. the test requirements (other than equipment specification
performance) 'specified on the applicable drawings for each unit, assembly, module,
or part. The audit shaii record all test methods used together with resulting
verification test data.

4.5.3 The contractor shall compile an EVR report(s) containing the following
information:

(a) Identificati6n of unit, assembly, module, or part and details proving
compliance with 4.5.1 and 4.5.2 above.

(b) Discrepancies noted.

(c) Corrective action taken.

4.5.4 The contractor shall make available to the Government copies of his
EVR report(s) no later than 15 days prior to the submission of the first production
unit or lot. The results of the EVR shall be subjected to inspection by authorized
Government personnel. at the time the first production unit or production lot is
offered for acceptance. Government inspection will be to the depth and extent
necessary "o demonstrate that the "as built" hardware is in accordance with the
cited drawings. Copies of the EVR reports shall be made available to the
Government personnel during-the inspection. The contractor shall provide the
following:

(a) Segregation of units., assemblies, modules and parts to permit
reviewing personnel access for detailed inspection.

10



Ml L-R-55350 (EL)

(b) As required, responsible personnel from each Functional deportment
available for discussions in their respective areas.

(c) Adequate administrative support for the EVR.

4.6 Quality Conformance Inspection of Equipment Before Preparation ,or
Delivery.- The contractor shall perform the inspection specified in 4.4. and
4.6. through 4.6.3. This does not relieve the contractor of his responsibility
for performing any additional inspection which is necessary to control the quality
of the product and to assuie compliance -with all specification requirements. The
G,,vernment will v-eview and evaluate the contractor's inspection procedures and
examine ilke.contractor's inspection records as an element of Government verifica-
tion (see 4.1.2).

4.6.1 Group A It-spection.- Equipment shall be assembled into discrete lots
for quality conformance inspection, utilizing the criteria of MIL-STD-105 for
determination of lot composition. Unl,-ss oiherwise specified, the lot size shall
be determined from table ii, as related to praduction rates necessary to meet
del;veiy schedules of the contrcct. The Io; size shall be adjusted throughout the
life of ikhe contract as necessary,, to provide for changes in conoract delivery
schedules and prodluclion rates. Eacth unit of each lot of equipment shall be
inspected for cono,'rmarice to all :he examinaHons and tests required in table Ill.
The quality coniormance of each lot shall then be subjected to an audit, utilizing
the procedurei of MIL-STD-105, undo;e Ihe qcneral inspection level I1 and the
Acceptab!e Quality Level (AQL) indicated in table Ill. Group A functional
inspection shall be performed in the order specified in table Ill.

Table H. - Lot Formation

Production Rate Size of Lot

500 or more per month One week's production

51 to 499 per month Two week's production

0 to 50 per month One month's production

11
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4.6.1.1 Visual and Mechanical Inspection.- These inspections shall be
performed in any order which is ;atisfactory to the Government. The units
shall be examined For the applicable defects listed in MIL-STD-252.

4.6.1.2 Inspection for Interchangeability.- The mechanical dimensions
shall be measured to determine conFormance to the physical and functional
interchangeability requirements (see 3.8). This inspection shall be conducted
on piece parts and subassemblies prior to Final assembly.

4.6.1.3 Weight.- The equipment shall be weighed (less manuals) to

determine conformance to paragraph 3.5.

Table Ill. - Group A Inspection

Req Insp AQL%
Inspection Para Para Major Minor

Visuai and Mechanical 3.1 4.6.1.1 1.0 4.0

Functional *

Surface dose rate 3.4.3 4.10 1.0
Accuracy 3.4.1 4.8 1.0
Compatibility
IM-9( )/PD 3.4.2.*1 4.9.1 1.5
IM-93A,/UD " 3.4.2.1 4.9.1 1.5
IMv-147( )/PD J
IM-174/PD )
IM- 174A/PD .3.4.2.2 4.9.2 1.5
AN/PDR-27() ,

Radiological

Source Tests (Note 1) 3.11.1 4.20.1 0.65
Calibrator Contamination 3.11.2 4.20.2 0.65
(Note 2)
*No minor Functional or radiological defects permitted.

Note 1: If the prime contractor does not manufacture the sources, this inspection
shall be a requirement placed by the prime contractor on his subcontractor.

Note 2: This inspection shall be performed as a requirement under group A inspection
(Para. 4.6.1) and also prior to packaging and packing (para. 4.24).

12
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4.6.2 Group B Inspeciion.- This inspeclion, incluing sampling, shall
.... conform to table IV and to procedures for special inspection levels of MIL-STD-105o

Group B inspection shall be performed on production lots of product that have
passed group A inspection. (See 4.6.1 for lot formation)

4.6.2.1 Order of inspection within Group B.- Group B inspection shall be
performed in the foliowing order:

Table IV. - Group B Inspection

R tCq Test AQL
Inspection Para Para

I Interchangeability 3.8 4.6.1.2 4.0% Level 5-3

Temperature 3.6.2.1 4.11 2.5% Level S-4

Immersicri 3.6.3.3 4.12 4.0% Level S-3

Bench Handling 3.6.3.4 4.13 4.0% Level S-3

Weight 3.5 4.6.1.3 4.0% Level.S-3

4.6.3 Group C Inspection.- This inspection shall consist of the te.ts specified.
in table V and shaii be performed on units of product that have been subjected to
and passed grcup A and group B inspection requirements. Sample uniis shall be
selected in accordance with 4.6.3.1.

4.6.3.1 Group C inspections shall be performed on the first production lot
and at the 25%, 50%, 75% and 100% points in production. It is not the intention
of the Government to require that all the group C tests be performed on the same
radiac calibrators. Simultaneous testing, using several groups of rad ac calibrators,
may be performed. The order of tests and the choice of which units are subjected
to ecch test may be varied to suit the availability of test facilities and decrease
total testing time.

13
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Table V.- Group C Inspect0on

Req Test Number of instruments
Inspecticn Para Para to be submitted to each test

Altitude (storage) 3.6.3.2 4.14.2 2

Humidity 3.6.2.3 4.15 2

Salt Fog 3.6.2.4 4.18 1

Sand and Dust 3.6.2.5 4.19 1 :.

Bounce. 3.6.3.5 4.172

Vibration 3.6.3.6 4.16 2

Fungus (Note 1) 3.12 4.22 1

Altitude(operating) 3.6.2.2 4.14.1 2

Note I

Rain 3.6.3.7 4.23 2

Shock (Note 1) 3.6.3.8 4.21 1

EVR 3.1 4.5 *

Note 1: These tests shall be performed only on the first production lot and on a sample
selected from the lot representing approximately the 50% point in production.

* Shall be performed once on the initial production lot.

4.6.3.2 Noncompliance.-All quality conformance inspection shall be halted,
including group A and group B inspections, upon the occurence of any group C failure.
The contractor shall immediately report in writing each group C failure occurence,
including details of the failure and characteristics affected. The contractor shall
immediately investigate the cause of failure and further report the results of investiga-
tion and details of the proposed corrective action on the processes and materials, as
applicable, and an all units of product which are manufactured under the some conditions
and which the Government considers subject to the same Failure. Reports shall be
forwarded through the Government procurement quality ass-urance representative to the

14 .
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responsilble technical activity designated in the contract. After corrective action
has been taken, additional s.amp!e units shall be subjected to group C inspection
(all inspections, or the inspections which the sample failed, at the option of the
technical activity) an:d 7group A and group B in~pections may be reinstituted.
However, final ucceptance and shipment will be withheld .jntil group C rein-
spection results h1nve shown that the corrective action was effective and approved
by the technical ccl'ivity.

4.6.4 Rei:nspection of Conforming Group B and Group C Sample Units.-
Unless othe:"-ise specifiecd, Fample units which have been subject to and passed
both group B aro group C i:isoectior-is may be accepted on the contract provided

oil damage is repaired and the sample units are resubjected to and pass group A
inspection.

4.7 Performance Checks.-

4.7.1 Dosimeter jig As;ernbly.- Insert a charged and calibrated Radiacmeter
IM-93A/UD (see 4.9.1) into the central we!l of the assembly and discharge it in
accordance with thie iniroctions on drawing SM-C-509026. Repeat ihe above
procedure for u torai cof 3 readirgs and calctjlate the average reading. The average
reading shahi be with;n the ol!owob1e tleJrances specified on drawing SM-C-509026;
readings shall be cdlus•ed for source decay. Repeat the above using a Rad*acmeter
IM-147( )/PD and a Radklcmcter IM-9( ),/PD.

. 4.7.2 ~o:-ercte Jiq Assembly.- Insert the detector unit of a calibrated

Radiacmeter IM-1-'A/?D nto the cissetrbly and expose it to fields of 100 Rads and
10 Rods from the source; readings shali be in accordance with the allowable
tolerances specified on drawing SM-C-509024. Readings shall be adjusted For source
decay. Repeat the above using a calibrated IM-174/PD; readings shall be in
accordance with the allowable toleronces specified on drawing SM-C-509024.
Readings shall be adjusted for source decay. Separate the probe unit of a calibratec
AN/PDR-27( ) into the two tubular sections. Insert the small probe into the assemb'
and with the radiac set switched to the 500mR/hr range, rotate the calibrator shutte
to the 1OOR position, The reading shall be within the allowable tolerances specifiec
on drawing SM-C-509024; readings shall be adjusted for source decay.

4.8 Accuracy.- Each calibrator, when checked with the Go'ernment furnish,
Victoreen ModeI 555 Radacon II in accordance wi th the procedures specified hereir
shall meet the requirements of paragraph 3.4.1.

4.8.1 Dosimeter Jig Assembly Measurements (lower source).- . .
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4.8.1.1 Interconnect the Radacon II and its accompanying remote head

in accordance with the manufacturer's Instruction Manual supplied with the
instrument; attach the probe (Victoreen Part No. 555-100-MB) to the appro-
priate terminals on the remote head and allow a 30 minute warmup.

4.8.1.2 The lower source of the Dosimeter Jig Assembly tested in accord-
once with drawing SM-A-509093 paragraph 3.1 shall meet the requirements of
paragraph 3.4.1.1.

4.8.2 Dosimeter jig Assembly Measurements (upper source).-

4.8.2.1 Same as paragraph 4.8.1 .1 except probe Victoreen Part No.
555-100-IC shall be used.

4.8.2.2 The upper source of the Dosimeter Jig Assembly shall be tested
in accordance with drawing SM-A-509093 paragraph 3.2 and shall meet the
requirements of paragraph 3.4.1.2.

4.8.3 Doserate Jig Assembly Measurements.-.

4.8.3. 1 Same as paragraph 4.8.1.1.

4.8.3.2 Doserate Jig Assembly shall be tested in accordance with drawing
SM-A-509093 paragraph 4.0 and shell meet the requirements of pcrc. 3.4.1,3.

439 Compatibility.-

4.9.1 Dosimeter Jig Assembly.- Calibrate all Radiacmeters IM-9, IM-93
and IM-1,47 supplied as Government-furnished equipment (GFE) at mid-scale
using a cobalt 60 source, the calibration of which is traceable to the National
Bureau of Standards. The radiacmeters shall read as follows:

IM-9( )/PD 100 mR 1* 10%
IM-93A/UD 300 R * 10%
IM-147( )/PD 25 R ± 10%

Any Government furnished rodiacmeter, whose reading exceeds the specified
tolerance, shall not be used. Select 10 units of each type of radiacmeter and
charge to zero. Discharge each radiacmeter in its appropriate position in the
dosimeter jig assembly for the periodspecified on drawing SM-C-509026 For the
particular radiacmeter under test. Repeat the above procedure For a total of 3
readings for each radiacmeter and calculate the average reading. The average
reading shall be within the al!owable tolerances specified on drawing

* SM-C-509026; readings shall be adjusted for source decay (see 3.4.2.1).
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4.9.2 Doserate Jig Assembly.- Calibrate all Radiacmeters IM-1 74 and
IM-174A and Radiac Sets AN/PDR-27( ) supplied as GFE using a cobait 60
source, the calibration of which is traceable to the National S3urau of Standards.
The instruments shall be calibrated at, the Following points:

Instrument Calibration Point Tolerance

IM-174A,/PD 100R/hr 115%

IM-174,/'PD 100R/hr ±10%

ANADR-27() 250 mR
25 mP ±20%

2.5 rr.R
0.25 mR

Any Government furnished equipment which can not be calibrated shall not be
used. Select 2 units each of Raoiacmeters 1\-174and lM-17AA and 2 units
of Radicc Set AN/PDR-27( ) and check the calibratiorn of each unit in the
calibrator in accordonce with the procedures specified on drawing
SM-C-50 '024. Repeat ecch check for a total of 3 readings per unit and the
average readia per unit shall be within the allowable to!erances specified on
drawing SM-C-509024; readings shall be adjusted for source decay (see 3.4.2.2).

4.10 Surface Dose Rote.- Using a Government furnished Radiac Set
AN/'PDR-27 (with bera shieId-removed), calibrated as specified in paragraph 4.9.2,
the surf•ces of the Radicc Calibrator AN/UDM-2 shall be monitored for conformance
to the requ&rement of paragraph 3. 4.3

4.11 Temperature Tests.-

4.1i .1 High Temperature.- The dosimeter jig assembly as defined by drawing
SM-D-508967 and the doserate jig assembly as defined by drawing SM-D-508993

shall be subjected to Procedure i, Method 501 of MIL-STD-810 with the following
exceptions:

(a) Temperature of step 2 shall be +155 0 F.

(b) Step 3 shall be for 24 hours.

(c) Step 4 shall be+I25'F.

(d) At steps 5 and 7, equipment shall meet the performance checks of
paragraphs 4.7.1 and 4.7.2.
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4.11.2 Low Temperature.- The dosimeter jig assembly and doserate jig
assembly, as defined in paragraph 4.11.1, shall be subjected to Procedure 1,
Method 502 of MIL-STD-810 with the following exceptions:

(a) Temperature of step 2 shall be -65*F and maintained for 24 hours.

(b) Temperature For step 4 shall be -25*F.

(c) At steps 5 and 7, equipment shall meet the performance checks
of paragraphs 4.7.1 and 4.7.2.

4.12 Immersion.- Immerse the equipment, closed as for storage or trans- "
portation, in a tank of fresh water so that the surface of the water is not less
than 3 feet above the uppermost point of the equipment when submerged; the
water shall be at room temperature ±]OF. The equipment shall be immersed
for 2 hours and then removed and visually inspected for evidence of leakage
into the case (see 3.6.3.3).

4.13 Bench Handling.- The equipment, locked cs for storage or trans-- • I

portation, shTaF ze placed on a solid, 2 inch fir bench top. Tilt the equipment
through on anale of 30' using one edge as an axis;'allow to drop freely back to
the horizontal. Repeat, using the remaining three edges of the same horizontal

- face as axes, for a total of 4 drops. Repeat the above with the equipment
resting On the remoining five f.aces for an overall total of 24 drops. Upon
completion of the test, the equipment shall meet the performance checks of
paragraphs 4.7.1 and 4.7.2 (see 3.6.3.4).

4.14 Altitude.-

4.14.1 Operating.- Place the equipment in the test chamber in accnrd-
once with section 3, paragraph 3.2.2 of MIL-STD-810; maintain standard
ambient temperature during the entire test. Reduce the chamber internal
pressure to 20.6 inches of Hg (10,000 ft above sea level) and operate the
equipment in accordance with paragraphs 4.7.1 and 4.7.2. Upon completion of
the performance checks, return the chamber to standard ambient pressure and
repeat the performance checks of paragraphs 4.7.1 and 4.7.2 (see 3.6.2.2).

4.14.2 Mon-operating.- The equipment, closed for storage or transporta-
tion, shall be placed in the test chamber; maintain standard ambient temperature
during the entire test. The equipment shall be subjected to steps 2 and 4 of
Procedure I, Method 500 of MIL-STD-810. Upon completion of step 4, the
equipment shall be tested per paragraph 4.7.1 and 4.7.2 (see 3.6.3.2).

18
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4.15 Humndity.- The equipment shuai be subjected to Procedure II,
Method 507 of MEL-STD-810 except that:

(a) The equipment shrll be opened into its 2 halves during step 1 .

(6) Step 2 shall be deleted.

(c) Performance check, per paragraphs 4.7.1 and 4.7.2 shall be
accomplished during step 4.

(d) Q;,,• nit be closed o.- for storaje or transportation during
the first 3 6yr.es of slep 6. During cycles 4 and 5, the equipment sha!l be

op n du ;.i 4.1c J.

(e) Performonce check, per paragraphs 4.7.1 and 4.7.2 shall be
accomplished dnring step 8 (see 3.6.2.3).

4.16 Vibrat;on (Resonance Search).- The equipment shall be subjected -

to Procedu'e Xi, paragrap,.1I6.i, Mi,7ný,hd 514.1 ofM L-STD-310. Bolt
each ha(f of ihe equip:itent on to the iable in turn so that the equipment may
be observed durina t:t esfng. h.con completion of the test: the equipment
shall meet thL performunce chect.s of .4.7.1 and 4.7.2 (see 3.6.3.6).

4.17 Bour.e .- The equinment shall be subiected to Procedure XI,
parograph 4.162, 27iefhod 5-4.i of MIL-STD-810. Upon completion of the
test, the equipmornt.shali meet the performance checks of 4.7.1 and 4.7.2
(see 3.6.3.5).

4.18 Salt Fog.- The equipment, opened as in operational use, shall be
subjected to Method 508, procedure 1, of MIL-STD-810. Salt concentration
shall be 20%. Upon completion of the test the equipment shall meet the
requirements oF 4.7.1 and 4.7.2 (see 3.6.2.4).

4.19 Sand and Dust.- The equipment, opened as in operational use, shall
be subjected to Method 510 Procedure I of MIL-STD-810. Upon completion of
the test the equipment shall meet the requirements of 4.7.1 and 4.7.2 (see
3.6.2.5).

4.20 Radiological Tests.- These tests shall be performed by or under the
direct supervision of the Rad ological Protection or Radiological Safety Officer
employed by the contractor in accordance with current Atomic Energy Commission
Regulations.

4.20.1 Source Tests.-

4.20.1.1 Source Leaý" Tests.- FsII a 200-500 ml beaker about 21/3 full
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of water. Boil water for several minutes to drive off any dissolved air. (Note:
the sensitivity or the test will be increased by addition of ethylene glycol to
increase the boiling point). The temperature of the water should be kept above
95*C during the remainder of the tests. A transparent beta shield (pre'eraby
plastic), having a minimum area density of Ig/cm2 , should be placed betwecn
the individuals performing or observing the tests and the beaker, its heat sources
and the shielding type source container, to protect them from the radiation. A
light should be directed on the beaker at right angles to the line of view of the
operator. Care should be taken to insure that the light does not shine in the
operator's eyes. Using remote handling tool(s), remove a source (at or below 30*C)
from the shielded container and drop it into the hot water. Closely observe the
source and the water above it For one minute. (Note: A large hand lens mounted
near the beaker or the use of binoculars or a telescope that will focus on objects
as close as two or three feet will aid in this test). Bubbles from the source or on
the source indicate a leak.

4.20.1 .2 Source Boat Test.- After a source has passed a leak test, place
it in storage for at least ten days. Remove source From storage with remote
handling equipment and examine the thin window for bloating or bulging.

4.20.1.3 Second Encapsulation Leak Test.- After the second encapsulation
of the source repeat the test described in4.20. 1 J.

4.20.1.4 Second Encapsulation Bloat Test.- After a source has-oassed the*
test outlined in 4.20. i .3, rcpeat the test of 4.20.1.2.

4.20.1.5 Source Contamination Test.-

1. Use for counting any standard beta counting system which
includes a scaler and timer and has a detector window at least one inch in diameter
and not exceeding 2.0 mg/cm2 . Use for wiping any commercially available cloth-
type smear paper with adhesive backing or commercially available smooth surface
filter paper whose diameter does not exceed the diameter of the detector window
or counting planchet. Use for handling the smear paper any handle with a flat
end slightly smaller than the smear paper. The end will be covered with about 1/8
inch sponge rubber or compressible foam plastic.

2. Calibrate the beta counting system by placing 0.1 ml standard
Sr90 counting solution (0.005-0.015 microcuries per milliliter)onto a piece of smear
paper and air dry. Center the standard solution smear. paper on a planchet and count
for a minimum of ten minutes. Calculate Sr90 d;sintegrations per minute (A) by
multiplying aandard solution concentration (uC'/ml) by 0.1 ml and by 2.22 x 106
disintegrations per minute (d/min.) per microcurie. Calculate overall counting
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efficiency (E) in counts per disintegration of Sr90 by subtracting background
number of counts (gotten by counting clean piece of smear paper for same time
as standard solution smear paper) from the number of counts from the sandard
solution smear paper, dividing by the counting time, then dividing by A.
Calculate the standard counting time (1) in minutes by using the following
formula:

T 8=x 10-4 (50E+ B)

E
2

where B is background counting rate in counts per minute.

3. To test each source attach a clean piece of smear paper
to the rubber or pkastic-tipped handles (use rubber cement if necessary . Pro-
tect testing personnel by placing a transparent shield (at least 1 g/cm
preferably plastic) between the personnel and source handling area. Handling
the source with one pair of tongs and the smear paper handle with another pair
of tongs wipe all surfaces of the source opplying moderate pressure. Count the
test smear paper in the some mi-iner as the background and standard solution
zmear paper were counted. The counting time will be the next largest whole
number of minutes greater thcn T.

4.20.2 Calibrator Contamination Test.-

4.20.2.1 Equipment and Counting Procedure.- Use the identical procedure
outlined in 4.20. 1 .5 with the following exceptions:

1. Use commercially available cotton swabs in place of smear
paper and handle. To count the cotton swab, cut off all but a short stub of the
handle and tcpe the stub to the planchet, centering the cotton in the planchet.

2. Use the foblowing formula to calculate T:

T = 6 . 4 x 10-3 (12.5E-f B)
E 2

4.20.2.2 Dosimeter Jig Assembly Wipe Test.-

WARNING

Do not under any circumstances expose the eyes
to the radiation field by peering into the access
hole while the swivel cover is swung aside.
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Swing aside the swivel cover and using a cotton swab, wipe around the inner
surface of the access hole. Using the procedure of 4.20.2.1, check i-he
cotton swab for contamination. WARNING: Prior to checking the swab for
contamination do not leave the swab unattended or allow it to touch any object.

4.20.2.3 Doserate Jig Assembly Wipe Test.- Open the drawer and using
a cotton swab, wipe the inside and outside surfaces of the drawer. Using the
procedure of 4.18.2.1, check the cotton swab for contamination. WARNING:
Prior to checking the swab for contcmination do not leave the swab unattended
or allow it to.touch any object.

4.21 Shock Test.- The equioment shall be subjected to Procedure II,

Method 516 of MIL-STD-810 except that the height of drop shall be 2 feet.
Upon completion of the test, the equipment shall meet the performance checks
of paragraphs 4.7.1 and 4.7.2 (see 3.6.3.8).

4.22 Fungus Test.- The equipment in its opened position shall be subjected
to Method 3:58 of/MIL-STD-810 (see 3.12). Performance check, per paragraphs
4.7.1 and 4.7.2, shall be accomplished upon completion of the test.

4.23 Rain test.- The equipment, closed as for storage or transportation,

shal! be tested as follows:

4.23.1 Dry at 150°.+5°F For 48 hours.

4.23.2 Condition for 4 hours at 77-:50 F and 50 to 60 percent relative
humidity.

4.23.3 Take pretest data. The equipment shall meet the test of 4.7.

4.23.4 Test equipment in accordance with Method 506, Procedure 1, of
MIL-STD-810. There shall be no wind source and the rain fall throughout the
test shall be 4±1 inch. Complete final measurements within 1 hour after the rain"
has been discontinued (see 3.6.3.7).

4.24 Quality Conformance Inspection of Preparation for Delivery.-
Preparation for delivery shall be inspected in accordance with Specification
MIL-P-1 16 to determine conformance to the requirements of section 5. The test
of paragraph 4.20.2 shall be performanced on each unit prior to packaging and
pa,4ing.
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5. PREPARATION FOR DELIVERY

5.1 Preservation and Packaging.- Preservation and Packaging shall be level
A or C as specified (see 6.1).

5.1.1 Level A.-

5.1 .1 .1 lecninq.- Radiac Calibrator AN/UDM-2 shall be cleaned in
accordance with prcress C-i of MAl-P-1 16.

5.1.1.2 Dryinj.- Radiac Calibrator AN/,JDM-2 shall be dried in accordance
with the cppl 5tl7-ca-b-procedures oF MIL-P-1 6.

5.1.1.3 Preservation Application.- None required.

5.1.1.4 Unit Packaging.- Unit packaging shall be in accordance with the
methods prcscri~cd in MIL-P-1 16 as specified herein.

5.1.1.4.1 Technicai Literature.- Each technical literature sh'll be packaged
Method IC-1.

5.1 .1 .4.2 Radiac Cnlibrator AN'/'UDM-2.- Each calibrator shall be individuaily
packaged Method ill aoiiows: Secure the shipping locks of both assemblies of the
calibraoor. PlHace the 2 halves of the ca.ibrutcr :ogether and secure the fastenings.
Cushicn the calibrator on all srfaces with cells or oads or both fabricated of fiber-
board conforining to PPP-F-$20, type CF, class wveather-resistant, variety SW, grade
W5c, desioned to protect all projections and absorb the shock of impact in handiing
and transit. Place the cushioned calibrator within a close-fitting fiberboard bhx
conforming to PPP-B-636, W.c. Place the technical literature, packaged as specified
in 5.1.1.4.1, on top of the cushioned calibrator, directly under Ihe lid of the box.
C!ose the box as specified in the appendix of the box specification.

5.1.2 Level C.- Radiac Calibrator AN/UDM-2 shall be preserved and
packaged in a manner that will afford adequate protection against physical and
environmenlal damage during shipment, handling and limited intransit storage.

5.2 Packing.- Packing shall be level A, B or C as specified. Shipping
containers for all levels shall be capable of stacking and supporting superimposed
loads, during shipment and storage without damaging the container(s) or its contents
(see 6.1 (b)).

5.2.1 Level A.-
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5.2.1.1 Palletized Loads.- A quantity of Calibrator Eet, Radiac
AN/UDM-2 not to exceed twenty (20) and pcckaged as spec.fied in 5.1, shall
be placed on a pallet, load type I, conforming to MIL-STD-147 except :hat
the pallet shall be softwood conforming to NN-P-71, type IV, size 2. A
fiberboard cap shall be employed over the load having two sides extending down
the stacked load at least 12 inches to accommodate marking requirements. The
cap shall be fabricated of fi erboard conforming to PPP-F-320, class weather-
resistant, W5s or V3c. The load shail be "bonded" to the pallet by strapping.

5.2.1.2 Less Than Palletized Load.- When quantities per deZtination
are less than a paller load, "he item pcckazed as specified in 5.1, shall be
waterproofed, with tape c.onformrng to PPP-T'-76, in azcordance with tha taping
requirements of the appendix of rhe box specification. A quantity of the water-
proofed containers not to excceed twenry (.20i shall be packed within a close-fitting
box conforrr!;g to PPP-6,,-630 overseas ty/e;-PPF-B-2.!, :tyle 4, class 2; or
PPP-B-585, style 2 or 3, class 3. When the grcss weight exceeds 200 pounds,.or
the container lenath and width is 48 x 24 inches or more and the weight exceeds
100 pounds, 3 x 4 inche. skids, laid flat, shall be applied in accordance with the
requirements of the container specification, or if not s-ecified in the specification,

in a manner which wili adequately support the item arid facilitate the use of material
handling equipment. Closu:e and strapping shall be in accordance with the applicabl-e
container specification or appendix thereto except that metal strapping shall conriorm
to QQ-S-781, type I. class B.

5.2.2 Level B.-

5.2.2.1 Pai!etized Load.- A quantity of Radioc Calibrators, AN/UDM-2,
packaged as specified in 5.1, shallbe palletized as specfied in 5.2.1.1.

5.2.2.2 Less Than Palletized Load.- When quantities per destination are less
than a pallet load, a quantity of Calibrator Set, Radiac AN/UDM-2 not to exceed
twenty (20) and packaged as specified in 5.1 , shall be packed within a close-fitting
fiberboard box conforming to PPP-B-640, class 2, style E, or PPP-B-636, type CF,
class weather-resistant, variety DW. The gross weight of boxes conforming to
PPP-B-640 shall not exceed 250 pounds. When the gross weight exceeds 200 pounds
or the container length and width is 48 x 24 inches or more and the weight exceeds
100 pounds, containers will be pallet-mounted on pallets conforming to NN-P-71,
type IV. Closure shall be in accordance with the appendix of the applicable box
specification. Reinforcing shall be by pressure-sensitive filament'tape bonding or
nr,...-metallic strapping conforming to PPP-T-97, type IV and PPP-S-760, type II,
respectively;., selection of the. material and application shall be in accordance with
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the appendlix of t~he applicab!', box zpecification.

:5.2.3 Level C.-

5.2.3.1 Paletizead Load.- A quantity of Radiac Calibrators AN/UDM-2,
packaged cisp(c;i.-d or, 5o I, shall be palietized as specified in 5.2.1 .1 except
that the fibc;rbcarc ccps shall be class domestic.

5.2.3.2 Les.- Than Pul!e!zed Load.--When quantities per destination are
less Ohir" a pnlt- toad., a ,,uanti',, oi Rodicic- Calibrator AN/UDM-2, packaged
as. specified in 5. , sha i be packed as :pecified in 5.2.2.2 except that the
fiberboard boxes ski',il conform to PPP-B-640 and PPP-B-636, class 1 and class
domestic, respectiv , cnd reinforcing shall not be required for boxes conform-
ing to PPP-R--ý3,..

5.3 Mar!-ingq- In addition to any special marking required by the contract
or order, interior packages and exterior shipping contciners shall be marked in
accordance wirh MJL-T.-.29.

6. NOTES

6.1 Infenoded vse.-

6.1 .1 The dosimeter iiq assembly is used to check Radiacmeters IM-9( )/PD,
IA\-93( )/D .,° i,/-14 7 )i'PD (,Josmetcrz). The assembly containes four SR-9.
sources (one 20 microcurie source cod three 25 millicurie sources) arrangedto
radiate into a central cavity. The upper field is utilized in checking the operational
reliability of Radiacmretei IM-9( )/PD while the lower field performs a similar
function for Radiacmeters IM-93( ) and IM-147( )/PD.

6.1.2 The doserate jig assembly consists of a drawer unit and a spacer block.
The drawer unit contains an encapsulated 25 millicurie SR-90 source. The spacing
block provides varying field intensities used to calibrate radiacmeter probes. This
assembly is utilized to calibrate Radiacmeters IM-174 and IM-174( ) and Radiac Set
AN/PDR-27().

6.2 Ordering Data.- Procurement documents should specify the following:

(a) Title, number and date of this specification and any amendment
thereto.

(b) Levels of preservation, packaging and packing (see Section 5).
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Notification to the contractor that he must comply with Title 49 CFR.

(c) Number of First Article samples to be submitted For approval..
(see 4.2).

(d) Technical literature and running spares (see 3.9).

(e) When the rough handling and functional tests are required.

6.3 Nomenclature.- The contractor should apply for nomenclature in
accordance with the applicable clause in the contract.

Notice: When Government drawi ngs, specifications or other data are used for any
purpose other than in connection with a definitely related Government procurement
operation, the United States Government thereby incurs no responsibility or any
obligation whatsoever; and the fact that the Government may have formulated,
furnished or in any way supplied the said drawings, specifications or other data is
not to be regarded by implication or otherwise as in any manner licensing the holder
or any other person or corporation, or conveying any rights or permission to manu-
facture, use or sell patented invention that may in any way be related thereto.

6.4 Government Furnished Property (Loaned.).- The following government
property, in the quantities specified, shai be loaned to the successfui bidder for
the purpose of performing acceptance lests on the equipment being procured:

Radiccmeter IM-9( )/PD 25 each

Radiacmeter IM-93A/UD 25 each

Radiacmeter IM-147( )/PD 25 each

Radiacmeter IM-174( )/PD 4 each

Radiacmeter IM-174A/PD 6 each

Radiac Set AN/PDR-27( ) 4 each

Radiac Charger PP-1578( ) 6 each
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Victoreen Model 555 Rodacon 1I
with ins.truction manual,
Victoreen Model 555-100-MB
probe, VTi.toreen Mode;
555-100-IC probe, and
accessories I-5 per drawing
SM-A-509093, Timer 555-50

1 each

Custodian
Army-EL

Preparing Activity
Army-EL

Project Number 6 665-A285

.U.S. GOVE RNMENT PRINTING OFFICE; 1971-714-1IM111l307 27
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NOTES

1. THIS ASSEMBLY SHALL MEET SPECIAL FORM MATERIAL TEST REQUIREMENTS

OF TITLES 49, CODE OF FEDERAL REGULATIONS.

2. THE STRONTIUM -90 (SRt0) SOURCES MUST MEET THE ANSI CLASSIFICA-

TION OF 43343 (REFERENCE ANSI N542-1977),
3. THE RADIOACTIVE SOURCE ASSEMBLY MUST BE EVALUATED AND APPROVED

FOR USE BY THE NUCLEAR REGULATORY COMMISSION OR AGREEMENT STATE.

CONTRACTOR TO SUBMIT DOCUMENTATION OF THE ABOVE TO HEADQUARTERS,

CECOM, DRSEL-SF-H, FORT MONMOUTH, NJ 07733.
4. WHEN THE SOURCE ASSEMBLIES ARE INSTALLED IN THE AN/UDm-2 ( ) RA-

DIAC CALIBRATOR, EACH ASSEMBLY SHALL MEET THE FOLLOWING REQUIRE!iENT.

AND TEST PARAGRAPHS OF SPEC MIL-R-55350;

6. BACK SURFACE TO BE PAiNridU YELLOW (COMMERCIAL) FOR
AND EACH SOURCE ASSEMBLY SHALL CONTAIN A SERIAL NUMBER

WITH PARAGRAPH 3.9;2 OF MIL-R-55350.

IDENTIFICATION
IN ACCORDANCE

REQT PARA

3.4.1.2
5. IN.ADDITION, EACH SOURCE ASSEMBLY

QUIREMENT AND TEST PARAGRAPHS OF SPEC

REQT PARA

3.11
3.11.1
3,11.1.1
3.11.1.2
3.11.1.3

TEST PARA

4.6.1.2

1. AIR PRESSURE BUILD UP DURING ASSEMBLY PROCEDURES MAY PR'3DUCE

BULGING OF EITHER OR BOTHITEMS 4 OR 5, ACCEPTABLE BULGING IS AS

NOTED.

8. THE SR-90 RADIOISOTOPE SHALL BE CONTAINED IN A CERAMIC CARRIER

MATERIAL. THIS CARRIER SHALL BE SPHERICAL, DRY, FREE FLOWING MA-

TERIAL WITH AT LEAST 95% HAVING A DIAMETER IN THE RANGE OF 35 mI-
CRONS MINIMUM TO 65 MICRONS MAXIMUM.
9. THE SR-90 RADIOISOTOPE WHEN CONTAINED IN THE CARRIER SHALL BE

IDENTIFIED AS THE ACTIVATOR.

9.1. THE ACTIVATOR SHALL HAVE A MINIMUM SPECIFIC ACTIVITY OF 100

MILLICURIES PER GRAM'OF ACTIVATOR,

9.2. THE ACTIVATOR SHALL EXHIBIT A SOLUBILITY NOT IN EXCESS OF 0.1

PERCENT WHEN A SAMPLE IS SOAKED AT 250C FOR 24 HOURS IN 100 MILLI-

LITERS OF Q.1 NORMAL HYDROCHLORIC ACID.

10. THE VENDOR OF THE SOURCE ASSEMBLY SHALL UTILIZE A QUALITY
ASSURANCE SYSTEM THAT MEETS THE REQUIREMENTS OF MIL-Q-9858.

11. PRIOR TO THE AWARD OF A CONTRACT FOR SOURCE ASSEMBLIES, THE

VENDOR SHALL SUBMIT FOR APPROVAL WRITTEN PROCEDURE FOR:
A. MEASURING THE RADIATION OUTPUT OF 6HE SR-90 SOURCES.
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MIL-R-553501
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C. SEE 5IEET" /S-,qu

B. DETERMINE THE QUANTITY OF SR-90 CONTAINED IN EACH SOURCE

ASSEMBLIES.

12. ONLY THE ITEM DESCRIBED ON THIS DRAWING WHEN PROCURED FROII THE

VENDORS LISTED HEREON IS APPROVED BY HDQTRS, CS&TA LABS (ERADCOM),

FT. MONMOUTH, NJ 07703 FOR USE IN THE APPLICATION SPECIFIED HEREON.

A SUBSTITUTE ITEM SHALL NOT BE USED WITHOUT PRIOR TESTING AND

APPROVAL BY HDQTRS, CS & TA LABS. PRIOR TO SUBMISSION FOR HDQTRSi

CS&TA LABS APPROVAL, THE SUBSTITUTE ITEM SHALL MEET NOTES 1-11
REQUIREMENTS,
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REVISIONS

LTRj DESCRIPTION DATE APPROVED

I I I I

NOTES
1, THIS ASSEMBLY SHALL MEET SPECIAL FORM MATE-IAL TEST REQUIREMENTS

OF TITLE 49, CODE OF FEDERAL REGULATIONS.

2. THE STRONTIUM -90 (SR90) SOURCES MUST MEET THE ANSI CLASSIFICA-

TION OF 43343 (REFERENCE ANSI N542-1977).
3. THE RADIOACTIVE SOURCE ASSEMBLY MUST BE EVALUATED AND APPROVED

FOR USE BY THE NUCLEAR REGULATORY COMMISSION OR AGREEMENT STATE.

CONTRACTOR TO SUBMIT DOCUMENTATION OF THE ABOVE TO HEADQUARTERS,

CECOM, DRSEL-SF-H, FORT MONMOUTH, NJ 07703.
4. WHEN THE SOURCE ASSEMBLIES ARE INSTALLED IN THE AN/UDM-2 ( ) RA-

DIAC CALIBRATOR, EACH ASSEMBLY SHALL MEET THE FOLLOWING REQUIREMENT

AND TEST PARAGRAPHS OF SPEC MIL-R-55359;
REQT PARA TEST PARA

6. BACK SURFACE TO BE PAINTED RED (COMMERCIAL) FOR IDENTIFICATION

AND EACH SOURCE ASSEMBLY SHALL CONTIAN A SERIAL NUMBER IN ACCORDANCE

WITH PARAGRAPH 3.9.2 OF MIL-R-55 3 50.

7. AIR PRESSURE BUILD UP DURING ASSEMBLY PROCEDURES MAY PRODUCE

BULGING OF EITHER OR BOTH ITEMS 4 OR 5. ACCEPTABLE BULGINGIS AS

NOTED.

8. THE SR-90 RADIOISOTOPE SHALl. BE CONTAINED IN A CERAMIC CARRIER

MATERIAL. THIS CARRIER SHALL BE SPHERICAL, DRY, FREE FLOWING MA-

TERIAL WITH AT LEAST 95% HAVING A DIAMETER IN THE RANGE OF 35 mI-
CRONS MINIMUM AND 65 MICRONS MAXIMUM.

9. THE SR-90 RADIOISOTOPE WHEN CONTAINED IN THE CARRIER SHALL BE
IDENTIFIED AS THE ACTIVATOR.
9.1. THE ACTIVATOR SHALL HAVE A MINIMUM SPECIFIC ACTIVITY OF 100
MILLCURIES PER GRAM OF ACTIVATOR,
9.2. THE ACTIVATOR SHALL EXHIBIT A SOLUBILITY NOT IN EXCESS OF

0,1 PERCENT WHEN A SAMPLE IS SOAKED AT 250C FOR 24 HOURS IN 100
MILLILITERS OF 0.1 NORMAL HYDROCHLORIC ACID.

10. THE VENDOR OF THE SOURCE ASSEMBLY SHALL UTILIZE A QUALITY

ASSURANCE SYSTEM THAT MEETS THE REQUIREMENTS OF MIL'Q-9858.
11. -PRIOR TO THE AWARD OF A CONTRACT FOR SOURCE ASSEMBLIES, THE

VENDOR SHALL'SUBMIT FOR APPROVAL WRITTEN PROCEDUPE FOR:
A. MEASURING THE RADIATION OUTPUT OF THE'SR-90 SOURCES.

3,4.1,1
3.4.1,3

4.6.1.1
4.6.1.3 4-

5. IN ADDITION, EACH SOURCE ASSEMBLY SHALL MEET THE FOLLOWING RE-

QUIREMENT AND TEST PARAGRAPHS OF SPEC MIL-R-55350;
REQT PARA

3,11
3.11.1
3,11.1.1
3:11.1.2
3.11.1.3

TEST PARA

41,10
4.10.1.1
4.10.1.3
4.10.1,"Z & 4,10.1.4
4.13.1.5
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THIS DOCUMENT HAS BEEN PURCHASED
BY THE GOVERNMENT AND MAY BE REPRO-
DUCED AND USED IN CONNECTION WITH
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US. Deporlment 400 Sevenin Sifeet. S w
ofTronsportoti.n IAEA CERTIFICATE OF COMPETENT AUTHORITY wash,.o.c 20590

Research and
Special Programs Special Form Radioactive Material Encapsulation
Administration

Certificate Number USA/0283/S
Revision 0

This certifies that the encapsulated source, as described, when loaded with the
authorized radioactive contents, has been demonstrated to meet the regulatory
requirements for special form radioactive material as prescribed in LAEA 1/ and USA
2/regulations for the transport of radioactive materials.

I. Source Description - The source described by this certificate is identified as 3M
Model No. 3FlG which is a tungsten - inert - gas welded double encapsulation
constructed of stainless steel and which measures approximately 0.4 inches (10 mm)
in length by 0.75 inches (19 mm) in diameter.

II. Radioactive Contents - The authorized radioactive contents of this source
consist of not more than 500 millicuries of strontium -90 as 3M Brand Radiating
Mierospheres.

1Il. This certificate, unless.renewed, expires June 30, 1988.

This certificate is issued in accordance with paragraph 803 of the IAEA Regulations
1/, and in response to the petition by 3M Static Control Systems, New Brighton, MN
and in consideration of the associated information therein.

Certified by:

Richard R. Rawl (D8e)
Chief, Radioactive Branch
Office of Hazardous Materials Regulation
Materials Transportation Bureau

I/ "Safety Series No. 6, Regulations for the Safe Transport of Radioactive Materials,
T973 Revised Edition.", published by the International Atomic Energy Agency (IAEA),
Vienna, Austria.

2/ Title 49, Code of Federal Regulations, Part 170-178, USA.



MIL-R-55350A(ER)
9 June 1981
SUPERSEDING
MIL-R-55350(EL)
16 December 1971

MILITARY SPECIFICATION

RADIAC CALIBRATOR AN/UDM-2()

This -specification is approved for use by Electronics Research and Development
Command, Department of the Army, and is available for use by all departments and
agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the requirements for Radiac Calibrator which
provides the facilities for checking the operational reliability and calibration accuracy
of various radiacmeters and radiac set. The calibrator consists of a dosimeter jig
assembly and a dose rate jig assembly; each assembly can be utilized independently of
the other (see 6.1).

2. APPLICABLE DOCUMENTS

2.1 Issues of documents. The effective issue or revision of the following documents
shall be that listed in the Department of Defense Index of Specifications and Standards
(DODISS) and supplements thereto, unless (i) specific issues are set forth therefor in the
cited specifications, or (ii) issues different than those specified in the cited
specifications are set forth in the solicitation. The date of the applicable DODISS and
supplements thereto shall be as specified in the solicitation or contract.

SPECIFICATIONS

MILITARY

MIL-P-116 - Preservation Packing, Methods of
MIL-P-11268 - Parts, Materials, and Processes Used in

Electronic Equipment
MIL-M-13231 - Marking of Electronic Items
MIL-F-14072 - Finishes for Ground Electronic Equioment

Beneficial comments (recommendations, additions, deletions and any
pertinent data which may be of use in improvinq this document should be
addresssed to: Commander, US Army Electronics Research and
Development Command, Combat Surveillance and Target Acquisition
Laboratory, ATTN: DELCS-PE, Fort Monmouth, NJ 07703, by using the
self-addressed Standardization Document Improvement Proposal (DD
Form 1426) appearing at the end of this document or by letter.)

FSC 6665



MIL-R-55350A(ER)

STANDARDS

MILITARY

)

MIL-STD-105

MIL-STD-252

MIL-STD-454

MIL-STD-810

- Sampling Procedures and Tables for Inspection
by Attributes

- Classification of Visual and Mechanical Defects
for Equipment, Electronic, Wired and Other
Devices

- Standard General Requirements for Electronic
Equipment

- Environmental Test Methods

DRAWINGS

DL-SM-B-508965
SPI IG00152

- Radiac Calibrator AN/UDM-2()
- Special Packaging Instruction

OTHER PUBLICATIONS

US Nuclear Regulatory Commission Regulations - Title 10, Chapter I,
Code of Federal Regulations, Parts 19, 20, 21, 30, 51, 71 and 110.

US Department of Transportation Regulations - Title 49, Code of Federal
Regulations

(Copies of specifications, standards, drawings and publications required by
contractors in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Construction. The equipment shall be constructed in accordance with the
requirements of this specification, and of DL-SM-B-508965.

3.2 First article. When specified in the contract or purchase order, the
contractor shall furnish first article units as required and in the quantities
specified therein (see 4.3).

3.3 Parts, materials, and processes; general. In addition to the requirements of
this specification, the requirements of MIL-P-11268, including the selection
requirement therein, shall apply (see 4.4).

3.3.1 Finish. All surfaces of the AN/UDM-2() requiring a protective coating
shall be finished in accordance with MIL-F-14072 (see 4.4).

2



MIL-R-5535OA(ER)

3.4 Performance.

3.4.1 Calibration accuracy.

3.4.1.1 Dosimeter jiq assembly (lower source). The dose rate produced by the
lower sources shall be within ± 5R/min when related to a secondary calibration
standard. When measured in accordance with 4.6.1.1, using a government
furnished Victoreen Model 555 Radacon II, the dose rate produced by the lower
sources shall be 205 R/min ± 5R/min.

3.4.1.2 Dosimeter jiq assembly (upper source). The dose rate produced by the
upper source shall be within ± 0.05 mR/min when related to a secondary calibration
standard. When measured in accordance with 4.6.1.2, using a government
furnished Victoreen Model 555 Radacon HI, the dose rate produced by the upper
source shall be 0.95 mR/min ± 0.05 mR/min.

3.4.1.3 Dose rate jiq assembly. All measured test position dose rate shall be
within. ± .5R/min when related to a secondary calibration standard. When measured in
accordance with 4.6.1.3, using a government furnished Victoreen Model 555 Radacon II,
the dose rate produced with the shutter in the 100 R/hr position shall be 44.5 R/min ±
0.5 R/min.

3.4.1.4 Radioactivity. The government shall be provided with the maximum
quantity of radioactive material contained in each sealed source needed to produce the
required radiation output for compliance with 3.4.1.1, 3.4.1.2 and 3.4.1.3. Each sealed
source shall not exceed the maximum quantity of radioactive material specified and
shall in accordance with:

a. Special form material test requirements of Title 49, Code of Federal
Regulations of US Department of Transportation regulations.

b. American National Standards Institute N542-1977 classification of at
least 43343.

c. Approval by the US Nuclear Regulatory Commision or Agreement State
for its integrity of construction.

The government shall be provided with supporting documentation indicating compliance
with a, b, and c above.

3.4.2 Compatibility. Radiacmeters IM-9( )/PO, IM-93( )/UD and IM-147( )/PD,
when exposed in the dosimeter jig assembly for the time specified shall respond in
accordance with the appropriate reading snd tolerance specified in figure 3-1 (see

.4.7.1). Radiacmeters IM-174A/PD and IM-174B/PD and Radiac Set AN/PDR-27( ), when
calibrated in the dose rate jig assembly in accordance with the instructions shall
respond in accordance with the appropriate reading and tolerance specified in figure 3-2
(see 4.7.2).

3



FIGURE:3-1. Dosimeter discharge data.
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32-48

240-360
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FIGURE 3 - 2. Dose rate jig assembly.

1. IM-174( )/PD; IM-174A/PD; IM-174B/PD

a. Release shipping lock
b. Remove detector assembly from IM-174( )/PD. Position it securely in

drawer. Switch on IM-174( )/PD. Set it up per its instruction plate.
c. Close drawer
d. Rotate shutter to 100 R/hr position. Note meter reading.
e. Rotate shutter to 10 R/hr position. Note meter reading.
f. Meter should read:

(1) IM-174 between 177 and 117 at 100 R/hr and between 18 and 11 at
10 R/hr.

(2) IM-174(A) and IM-174(B) between 120 and 80 at 100 R/hr and
between 12 and 8 at 10 R/hr.

If not, remove calibration control cover. Adjust IM-174( )/PD until it
reads in tolerance at both positions.

g. Close shutter. Open drawer. Remove detector assembly. Replace it in
the IM-174( )/PD.

h. Close drawer locate and close shipping lock. Lock source shutter with
the key.

2. AN/PDR-27 J, L, R and S

a. Release shipping lock.
b. By removing bolts from probe clips, separate both probe units.
c. Check that spacer block is completely inside drawer.
d. Close the drawer. Insert smaller probe into hole in handle end of

drawer. Switch to 500 mR/hr range and rotate shutter to 100 R/hr position.
Rotate small probe to achieve minimum and maximum readings. Note
readings.

e. The average reading shall be 200 mR/hr + 30% or 140 to 260 mR/hr.
f. Rotate shutter to off position. Remove probe unit and open drawer.

Remove spacer block and turn over to fit on handle close drawer.
g. Insert smaller probe in new position. Switch to 50 mR/hr range.

Rotate shutter to 100 R/hr position. Rotate smaller probe to achieve
minimum and maximum readings. Note readings.

h. The average reading shall be 30 mR/hr + 30% or 21 to 39 mR/hr.
i. Rotate shutter to off position. Remove probe from drawer.
j. Switch to 5 mR/hr position and place large probe on the top rear edge

of drawer unit, opened to its fullest extremity. Leave shutter in off
position, and observe readings.

k. Average reading should be 3.2 mR/hr + 30% or 2.2 to 4.2 mR/hr.
1. Place large probe on uper edge of handle side of box. Switch to 0.5 mR/hr

position and observe readings.
m. Average reading should be 0.30 mR/hr + 30% or 0.21 to 0.39 mR/hr.
n. If readings obtained are outside quoted tolerances, remove cover over

calibration controls and adjust appropriate control to correct reading.
o. Screw down shipping lock- Lock source shutter with key.
p. Reassemble AN/PDR-27 probe assembly.

5
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3.4.3 Surface dose rate. The maximum allowable dose rate at any point on
the external surface of the calibrator set shall not exceed 5 mR/hr. This
requirement applies under all conditions of storage (see 4.8).

3.5 W . The weight of the equipment, less manual, shall not exceed 40 lbs
(18.14 KgT(se-e 4.13).

3.6 Service conditions.

3.6.1 General. The equipment shall perform as required by this
specification when exposed to any operating condition listed in 3.6.2, or after
exposure to any storage or transportation condition listed in 3.6.3, or to any
possible combination of these service conditions and shall have no corrosion
,deterioration, physical degradation, or change in tolerance limits which could
affect operational service or maintenance requirements. (see 4.9)

3.6.2 Operating conditions. The equipment shall meet the following
requirements:

3.6.2.1 Temperature. The equipment shall ooerate continuously at any
ambient temperature from -25.F to +125 F (-31.67 C to 51.67°C) (see 4.9.1 and
4.9.2).

3.6.2.2 Altitude. The equipment shall meet specification performance of
altitudes up to and including 10,000 feet (304 8 m) above sea level (see 4.9.5.1).

3.6.2.3 Humidity. The equipment shall meet specification performance with
up to 100 per cent relative humidity at varying temperatures including conditions
wherein condensation takes place on the equipment (see 4.9.6).

3.6.2.4 Salt fog. The equipment shall meet 3.4.2 after being subjected te salt

fog such as is encountered in coastal regions or on -board ship (see 4.9.9).

3.6.3 Storage and transportation conditions.

3.6.3.1 Temperature. The- equipment shall be capable of withstanding,
without deterioration damage or degradation of gerformance, long periods of
storage at temperature of -65°F to +155 0 F (-53.89 C to +68.33°C) (see 4.9.1 and
4.9.2).

3.6.3.2 Altitude. The equipment shall meet 3.4.1 after being subjected to altitudes
Up to and including 50,000 feet (15,240m) above sea level (see 4.9.5.2).

3.6.3.3 Immersion. The equipment shall show no evidence of leakage after it is
tested as specified in 4.9.3.

6
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3.6.3.4 Bench handling. The equipment shall meet the requirement of 3.4.2
without degradation of performance after being subjected to the test of 4.9.4.

3.6.3.5 Bounce. The equipment shall *meet the requirement of 3.4.2 without
degradation of performance after being subjected to the test of 4.9.8.

3.6.3.6 Vibration. The equipment shall meet the requirement of 3.4.2 after being
subjected to vibration such as encountered in a field service environment (see 4.9.7).

3.6.3.7 Rain. The equipment shall meet the requirement of 3.4.2 without
degradation of performance after being subjected to the test of 4.9.12.

3.6.3.8 Shock. The equipment shall meet the requirement of 3.4.2 after being
subjected to shock such as is encountered in transportation via aircraft, or dropping by
parachute (see 4.9.10).

3.6.3.9 Fungus. The equipment (including accessories) shall show no evidence of
viable fungus or corrosion when subjected to the test specified in 4.9.11. Corrosion is
any visible degradation that can be attributed to flaky, pitted, blistered, or otherwise
loosened finished or metal surface.

3.7 Special capability requirements.

3.7.1 Facilities. The contractor is required to possess in his plant, or have direct
access to a cobalt 60 source capable of providing a minimum field intensity of 125 R/hr
at a distance of 1 meter from its geometrical center.

3.7.2 Equipment. The contractor is required to possess in his plant a Victoreen
Condenser "R" meter, or equivalent, calibrated by the National Bureau of Standards or
other agency approved by the government for measuring radiation flux.

3.7.3 License. The contractor is required to possess or obtain a byproduct
material license for the AN/UDM-2( ) and its sources from the US Nuclear Regulatory
Commission as per Title 10, Chapter I, Code of Federal Regulations, Part 30.3, or from
an agreement-state in which located as per the agreement-state requlations.

3.8 Interchangeability. Like units, assemblies, subassemblies and replaceable parts
shall conform to requirement 7 of MIL-STD-454 (see 4.12).

3.9 Marking.

3.9.1 General. Marking shall conform to MIL-M-13231.

3.9.2 Radioactive warnings. In addition to the general markings required by
3.9.1, the contractor shall comply with the requirements of Title 10, Code of Federal
Regulations, Part 20. Each source shall be etched or stamped with a unique serial
number and some symbol identifying the manufacturer and model

7
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number of the source. The contractor shall provide the government with a list
specifying the serial number of each calibrator and the serial number, symbol and
nomenclature of each source contained therein.

3.9.3 Serial numbers. Each equipment shall have a serial number in accordance with
the requirements of MIL-M-13231, SW-B-509016 and SM-B-509028.

3.10 Systems safety engineering.

3.10.1 Personnel hazards. Personnel hazards shall be kept to a minimum through
compliance with configuration chanqes and parts selection with requirement 1 of MIL-
STD-454. Compliance with these requirements will be verified through a visual
inspection (see 4.11).

3.10.2 Corner and edge rounding. All exposed corners and edges shall be rounded to
eliminate possible injury to personnel due to lacerations and cuts.

3.10.3 Radioactive materials. Radioactive materials shall not be used (e.g. luminous
dials/markings, electron tubes, surge arrestors and lenses).

3.11 Radiological tests. The equipment shall be subject to the tests of 4.10 in
the order given. Sources or calibrators that do not meet the limits specified in the
source and contamination tests of 3.11.1 and 3.11.2 are not acceptable.

3.11.1 Source tests. Each sealed source shall be subjected to the tests of 4.10.1.1,
4.10.1.2, 4.10.1.3, 4.10.1.4 and 4.10.1.5 in that order.

3.11.1.1 Source leak tests. This test is to be performed after the first
encapsulation and again after the second encapsulation. During tests outlined in
4.10.1.1 and 4.10.1.3, any indication of bubbles from the source or on the source
indicates the source may be leaking and is not acceptable for use in a calibrator.

3.11.1.2 Source bloat tests. Any indication of bloating (bulging) of the thin window
in excess of 0.030 inch from internal pressure at the end of tests 4.10.1.2 and 4.10.1.4
will be considered failure of the test.

3.11.1.3 Source contamination test. Each sealed source to be used in a radiac
calibrator shall be subjected to the tests of 4.10.1.5 before it is installed in the
calibrator. The results of these tests shall not exceed 0.001 microcuries of removable
radioactive material. Sealed sources exceeding 0.001 microcuries of removable
radioactive material shall be rejected.

3.11.1.4 Source radioactivity test. Each sealed source to be utilized in the
AN/UDM-2 Radiac Calibrator Set must be subjected to the tests in 4.10.1.6 before it is
installed in the calibrator to assure that the maximum quantity limitations for
radioactive material is not exceeded.

8
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3.11.2 Calibrator contamination tests. Each calibrator shall be subjected to
the tests of 4.10.2. The results of these tests shall not exceed 0.001 microcuries of
removable radioactive material. Calibrators exceeding 0.001 microcuries of removable
radioactive material shall be rejected.

3.12 Recycled, virgin and reclaimed materials. It is required that, to the
maximum extent possible, recovered or reclaimed materials, in lieu of the virgin
materials, shall be used without jeopardizing the intended use of the manufactured
item.

3.13 Workmanship. The calibrator shall be manufactured and assembled in
accordance with requirement 9 of MIL-STD-454 and the applicable portions of MIL-P-
11268.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the contractor is responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the contract or
purchase order, the contractor may utilize his own facilities, facilities of a
subcontractor or any commercial laboratory acceptable to the government. The
government reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure that the supplies
and services conform to prescribed requirements.

4.2 Classification of inspections. Inspections shall be classified as follows:

a. First article inspection (does not include packaging) (see 4.3).

b. Inspections covered by subsidiary documents (see 4.4).

c. Quality conformance inspections.

(1) Quality conformance inspection of equipment before packaging
(see 4.5).

(2) Quality conformance inspection of packaging (see 4.14).

4.3 First article. Unless otherwise specified in the contract or purchase order,. the
first article inspection shall be performed by the contractor.

4.3.1 First article units. The contractor shall furnish nine (9) first article units
of the AN/UDM-2( ) for group A, B and C testing.

4.3.2 First article inspection. The first article inspection shall consist of the
inspections specified in table I, and shall be performed in the order specified in table I.
After completing tests of table 1, each unit shall have their sources removed and the
sources shall be tested in accordance with 4.10 (less 4.10.1.3 and 4.10.1.4).

9
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TABLE I. First article inspection.

- _____________________________- U ~ I

Inspections

1. Inspections covered by
subsidiary documents. 2/

2. Group A inspection 2/

3. Group B inspection 2/

4-. Group C inspection 3/

Non-damaging 4/
Altitude

High temperature
Low temperature
Humidity
Immersion
Rain

Potentially damaging
Vibration
Shock
Bench handling
Salt fog 1/
Fungus 17
Bounce

Requirement
paragraph

3.3
3.9
3.3.1

S3.13

Test
paragraph

Order of tests
Units1-3 Uni t sj Units

7-9

Order of tests

4.4
Tests to
on all

I

be performed
units.

I
I 

|

ISee Table II

See Table IIIl
I I

Tests to beperformed on all units.

Tests to be performed on
all units.

I I = -I t
I 

-

3.6.2.2
3.6.3.2
3.6.3.1
3.6.2.1
3.6.2.3
3.6.3.3

13.6.3.7

13.6.3.6
3.6.3.8
3.6.3.4
3.6.2.4
3.6.3.9
3.6.3.5

I -

4.9.5.1
,4.9.5.2

4.9.1
14.9.2
14.9.6
4.9.3
4.9.12

4.9.7
4.9.10
4.9.4
4.9.9
4.9.11
4.9.8

3

2
1
4

5

4

1
2

3

2

1

3

m I I I 3
1/ The equipment shall be

specified in contract,

, 

i

thoroughly washed, cleaned, dried and refurbished, as
before proceeding with subsequent tests. Only one

onllit-lm•al- .G,.II I• .... 6__

uFine" s all eu SUUIlILLetO T0 ungus test.

2/ Inspections 1 to 3 shall be performed in the order shown before subjecting the
equipments under test to any other inspection requirements.

3/ Other inspections may precede, follow, or be interspersed between the non-
damaging tets.

4/ The order on non-damaging tests'and the choice of which units are subjected to
the non-damaging tests may be varied if convenient, except that the vibration
test shall be performed on the same unit used for the bounce and shock tests.
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4.4 Inspections covered by subsidiary documents. The following shall be inspected
under the applicable documents as part of the inspection required by this specification,
and the inspection requirement specified in the contract or purchase order.

Item Where required

Parts, materials, and processes; 3.3
general

Finish 3.3.1
Marking 3.9
Workmanship 3.13

4.5 Ouality conformance inspection of equipment before packaging. The contractor
shall perform the inspections specified in 4.4, 4.5.1 through 4.5.3. This does not relieve
the contractor of his responsibility for performing any additional inspection which is
necessary to control the quality of the product and to assure compliance with all
specification requirements.

4.5.1 Group A inspection. Each unit on contract or purchase order shall be
inspected for conformance to the inspection in table 11. Discrete lots shall be formed
from units that pass this inspection. Factors of lot composition not defined herein, or
in the contract or purchase order, shall be in accordance with MIL-STD-105. Each lot
shall be subject to sampling inspection, utilizing the procedures of MIL-STD-105, using
the general inspection levels and AQLs indicated in table II.

4.5.1.1 Order of inspection within Group A. Group A inspection shall be performed
in an order satisfactory to the government.

4.5.1.2 Visual and mechanical inspection. These inspections shall be performed in
any order which is satisfactory to the government. The units shall be examined for the
applicable defects listed in MIL-STD-252 (see 3.1).

11
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TABLE If. Group A. inspection.

AOL%Requirement Inspection

I Inspection

Visual and mechanical

Functional
Surface dose rate
Calibration accuracy
Compatibility

Radiological

Source test 2/
Calibrator contamination 3/

Requirement
paragrphparagraph

3.1
3.10

3.4.3
3.4.1
3.4.2

3.11.1
3.11.2 41.

Inspection
paragraph

4.5.1.2

4.8
4.6.1
4.7

4.10.1
4.10.2

S AOL%
Major Minor

1.0 4.0

1.0
1.0
1.5

V

_______________ d _______________ I

1/ No minor functional or radiological defects permitted.

2/ If the prime contractor does not manufacture the sources, this inspection shall
be a requirement placed by the prime contractor on his subcontractor.

3/ This inspection shall be performed as a requirement under group A inspection
(4.5.1) and also prior to packaging and packing (4.14).

4.5.2 Group B inspection. This inspection, including sampling, shall conform to
table III and to procedures for special inspection levels of table I of MIL-STD-105.
Group B inspection shall be performed on production lots of products that have passed
group A inspection (see 4.5.2.1).

4.5.2.1 Group B sampling plans. The group B AOL shall be 4.0 percent defective
and the inspection level shall be S-3.

4.5.2.2 Order of inspection within group B. Group B inspection shall be performed
in an order satisfactory to the government.

12
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TABLE III. Group B inspection.

4.5.3 Group C inspection. This inspection shall consist of the tests specified in
table IV and shall be performed on units of product that have been subjected to and
passed group A and group B inspection requirements. Sample units shall be selected in
accordance with 4.5.3.1.

4.5.3.1 Sampling for group C inspection. Group C inspections shall be performed
on the first production lot and at the 25 percent, 50 percent, 75 percent and 100
percent points in production. Three (3) samples of AN/UDM-2 shall be selected at
random for each group of inspections and shall be performed in an order shown in
table IV.

13
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TABLE IV. Group C inspection.

Inspection

Subgroup 1
Low temperature
High temperature

Altitude 1/
Humidity
Salt fog

Requirement
paragraph

3.6.2.1
3.6.3.1
3.6.3.2
3.6.2.3
3.6.2.4

3.6.3.6
3.6.3.8
3.6.3.5
3.6.3.3

3.6.3.4
3.6.3.7
3.6.3.9

Test
paragraph

4.9.2
4.9.1
4.9.5
4.9.6
4.9.9

4.9.7
4.9.10
4.9.8
4.9.3

4.9.4
4.9.12
4.9.11

Subgroup 2
Vibration
Shock 1/
Bounce
Immersion

Subgroup 3
Bench handling
Rain
Fungus 1/

I & I

1/ These tests shall be performed only on the first production lot and on a sample
selected from the lot representing approximately the 50 percent point in
production. Only one equipment shall be submitted to fungus test.

4.5.3.2 Group C failures. Action required relative to group C failures shall be as
specified in the contract or purchase order.

4.5.4 Reinspection of conforming group C sample units. Unless otherwise
specified, sample units which have been subjected to and passed group C inspection may
be accepted on contract provided all damage is repaired and the sample units are
resubjected to and pass group A inspection only.

4.6 Performance.

4.6.1 Calibration accuracy. Each calibrator, when checked with the government
furnished Victoreen Model 555 Radacon II in accordance with the procedures specified
herein, shall meet the requirements of 3.4.1.

4.6.1.1 Dosimeter jig assembly measurements (lower source). Interconnect the
Radacon II and its accompanying remote head in accordance with the manufacturer's
instruction manual supplied with the instrument; attach the probe (Victoreen Part No.
555-100-MB) to the appropriate terminals on the remote head and allow a 30 minute
warmup. The lower source of the dosimeter jig assembly shall be tested in accordance
with SM-A-509093 (see 3.1) and shall meet the requirements of 3.4.1.1.

14
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4.6.1.2 Dosimeter jig assembly measurements (upper source). Same as 4.6.1.1
except probe Victoreen Part No. 555-100-1C shall be used. The upper source of the
dosimeter jig assembly shall be tested in accordance with SM-A-509093, paragraph 3.2
and shall meet the requirements of 3.4.1.2.

4.6.1.3 Dose rate jig assembly measurements. Same as 4.6.1.1. Dose rate jig
assembly shall be tested in accordance with SM-A-509093 paragraph 4.0 and shall meet
the requirements of 3.4.1.3.

4.7 Compatibility.

4.7.1 Dosimeter jig assembly. Calibrate all Radiacmeters IM-9, IMA-93 and
IM-147 supplied as Government Furnished Equipment (GFE) at mid scale using a cobalt
60 source, the calibration of which is traceable to the National Bureau of Standards.
The radiacmeters shall read as follows:

IM-9( )/PD 100 mR + 10 percent
IM-93A/UD 300 R +-10 percent
IM-147( )/PD 25 R -10 percent

Any government furnished radiacmeter, whose reading exceeds the specified tolerance,
shall not be used. Select 10 units of each type of radiacmeter and charge to zero.
Discharge. each radiacmeter in its appropriate position in the dosimeter jig assembly for
the period specified for the particular radiacmeter under test. Repeat the above
procedure for a total of 3 readings for each radiacmeter and calculate the average
reading. The average reading shall be within the allowable tolerances specified in 3.4.2.

4.7.2 Dose rate jig assembly. Calibrate all Radiacmeters IM-174A/PD,
IM-174B/PD and Radiac Sets AN/PDR-27() supplied as GFE using a cobalt 60 source,
the calibration of which is traceable to the National Bureau of Standards. The
instruments shall be calibrated at the following points:

Instrument Calibration point Tolerance

IM-174A/PD 100R/hr + 10 percent

IM-174B/PD 100R/hr + 10 percent

AN/PDR-27() 250 mR + 20 percent
25 mR

2.5 mR
0.25 mR

Any government furnished equipment which can not be calibrated shall not be used.
Select 2 units each of Radiacmeters IM-174A, IM-174B and 2 units of Radiac Set
AN/PDR-27() and check the calibration of each unit in the calibrator in accordance
with the procedures specified. Repeat each check for a total of 3 readings, per unit and
the average reading per unit shall be within the allowable tolerances specified on 3.4.2.

15



MIL-R-55350A(ER)

4.8 Surface dose rate. Using a government furnished Radiac Set AN/PDR-27
calibrated as specified in 4.7.2, the surfaces of the Radiac Calibrator AN/UDM-2 shall
be monitored for conformance to the requirement of 3.4.3.

4.9 Service condition tests. Service condition tests shall be performed as detailed
below. Each unit subjected to these tests shall have passed group A and group B tests
and shall be resubmitted to, and pass these group A tests after completion of all service
condition testing (see 3.6.1).

4.9.1 High temperature. The dosimeter jig assembly as defined by SM-D-508967
and the dose rate jig assembly as defined by SM-D-508993 shall be subjected to
Procedure 1, Method 501 of MIL-STD-810 with the following exceptions:

a. Temperature of step 2 shall be +155°F (68.33°C).

b. Step 3 shall be for 24 hours.

c. Step 4 shall be +'1250 F (51.67°C).

d. At steps 5 and 7, equipment shall meet the requirement of 3.4.2.

4.9.2 Low temperature. The dosimeter jig assembly and dose rate jig assembly,
as defined in 4.9.1, shall be subjected to Procedure 1, Method 502.1 of MIL-STD-810
with the following exceptions:

a. Temperature of step 2 shall be -65°F (-53.890 C) and maintained for
24 hours.

b. Temperature for step 4 shall be -25°F (-31.670 C).

c. At steps 5 and 7, equipment shall meet the requirement 3.4.2.

4.9.3 Immersion. The equipment, closed as for storage or transportation, shall
be subjected to Procedure 1, Method 512.1 of MIL-STD-810 (see 3.6.3.3).

4.9.4. Bench handling. The equipment, locked as for storage or transportation,
shall be placed on a solid, 2 inch fir bench top. Tilt the equipment throuqh an angle of
300 using one edge as an axis; allow to drop freely back to the horizontal. Repeat,
using the remaining three edges of the same horizontal face as axes, for a total of 4
drops. Repeat the above with the equipment resting on the remaining five faces for an
overall total of 24 drops. Upon completion of the test, the equipment shall meet the
requirement 3.4.2 (see 3.6.3.4).

16
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4.9.5 Altitude.

4.9.5.1 Operating. The equipment shall be subjected to procedure I, Method 500.1
of MIL-STD-810. In step 2 test for conformance to 3.4.2 a chamber pressure of 20.6
inches of hg (10,000 ft (3048m) above sea level). Upon completion of the performance
test, return the chamber to standard ambient pressure and repeat the performance test
for conformance to 3.4.2 (see 3.6.2.2).

4.9.5.2 Non-operating. The equipment, closed for storage or transportation, shall
be subjected to steps 2 and 4 of Procedure 1, Method 500.1 of MIL-STD-810. Upon
completion of step 4, the equipment shall be tested for conformance to 3.4.2
(see 3.6.3.2).

4.9.6 Humidity. The equipment shall be subjected to Procedure II, Method 507.1
of MIL-STD-810 except that:

a. The equipment shall be opened into its 2 halves during step 1.

b. Step 2 shall be deleted.

c. Conformance to 3.4.2 shall be testing during step 4.

d. Equipment shall be closed as for storage or transportation during
the first 3 cycles of step 6. During cycles 4 and 5, the equipment
shall be opened as in step 3.

e. Conformance to 3.4.2 shall be tested during step 8
(see 3.6.2.3).

4.9.7 Vibration. The equipment shall be subjected to Procedure X, curve AW of
MIL-STD-810, Method 514.1. Upon completion of the test, the equipment shall .meet
the performance requirement of 3.4.2 (see 3.6.3.6).

4.9.8 Bounce. The equipment shall be subjected to Procedure X, paragraph
4.16.2, Method 514.2 of MIL-STD-810. Upon completion of the test, the equipment
shall meet the performance requirement of 3.4.2 (see 3.6.3.5).

4.9.9 Salt fog. The equipment, opened as in operational use, shall be subjected
to Method 509.1, Procedure 1 of MIL-STD-810. Salt concentration shall be 20 percent.
Upon completion of the test the equipment shall meet the performance requirements of
3.4.2 (see 3.6.2.4).
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4.9.10 Shock. The equipment when packed for shipment shall be subjected to
Procedure II, Method 516.2 of MIL-STD-810 except that the height of drop shall be 2
feet. Upon completion of the test, the equipment shall meet the performance of 3.4.2
(see 3.6.3.8).

4.9.11 Fungus. The equioment in its ooened position shall be subjected to
Procedure I, Method 508.1 of MIL-STD-810 (see 3.6.3.9). Upon completion of the test,
the equipment shall meet the requirement of 3.4.2.

4.9.12 Rain. The equipment, closed as for storage or transportation, shall be
tested as follows:

a. Dry at 150°F +5 0F (from 62.780 C min to 67.33 0 C max) for 48 hours.

b. Condition for 4 hours at 77 0 F (25 0 C) and 50 to,60 percent relative
humidity.

c. Take pretest data. The equipment shall meet the requirement of 3.4.2.

Test equipment in accordance with Method 506.1, Procedure I of MIL-STD-810. There
shall be no wind source and the rain fall throughout the test shall be 4 + 1 inch/hr.
Complete final measurements within 1 hour after the rain has been disconrtinued (see
3.6.3.7).

4.10 Radiological tests. These tests shall be performed by or under the direct
supervision of the Radiological Protection or Radiological Safety Officer employed by
the contractor in accordance with current US Nuclear Regulatory Commission
regulations (see 3.11). The government reserves the right to observe and/or participate
in the radiological quality assurance tests performed on each sealed source utilized in
the AN/UOM-2 Radiac Calibrator Set.

4.10.1 Source tests. (see 3.11.1)

4.10.1.1 First encapsulation leak test. Fill a 200-500 ml beaker about 2/3 full of
glycerine. Boil the glycerine for several minutes to drive off any dissolved air. The
temperature of the glycerine shall be kept about 150 0 C during the remainder of the
tests. A transparent beta shield (preferably plastic), having a minimum area density of
1gm/cm 2 should be placed between the individuals performing or observing the tests
and the beaker, its heat sources and the shielding type source container, to protect
them from the radiation. A light should be directed on the beaker at right angles to the
line of view of the operator. Care shall be taken to insure that the liaht does not shine
in the operator's eyes. Using remote handling tool(s), remove a source (at or below
30 0C) from the shielded container and drop it into the hot glycerine. Closely observe
the source and the glycerine above it for one minute. A large hand lens mounted near
the beaker or the use of binoculars or a telescope that will focus on objects as close as
two or three feet will aid in this test. Bubbles from the source or on the source
indicate a leak.
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4.10.1.2 Source bloat test. After a source has passed a leak test, the source shall
be tested for bloating (bulging) of the thin window. Thin window bloating (bulging) in
excess of 0.030 inch shall be considered failure of the test.

4.10.1.3 Second encapsulation leak test. After the second encapsulation of the
source repeat the test described in 4.10.1.1.

4-10.1.4 Second encapsulation bloat test. After a source has passed the test

outlined in 4.10.1.3, repeat the test of 4.10.1.2 (see 3.11.1.2).

4.10.1.5 Source contamination test. (see 3.11.1.3)

a. Use any standard beta counting system which includes a scaler and
timer and has a detector window at least one inch in diameter and not exceeding 2.0
mg/cm2 . Commercially available sponge or smooth surface filter paper wipes shall be
utilized whose diameter shall not exceed the diameter of the detector window or
counting planchet.

b. The beta counting system utilized in a above shall be
calibrated using calibration reference standards certified by, or traceable to the
National Bureau of Standards. The radioactive material incorporated into the
calibration reference standards shall be of the same type as contained in the sealed
sources utilized in the AN/UDM-2 Radiac Calibrator Sets (i.e., Strontium-90). A
detailed procedure for the analysis of wipe test samples, including the determination of
the quantity of contamination in microcuries, shall be provided the government for
evaluation and approval for use.

4.10.1.6 Source radioactivity test. Each sealed source shall be tested to determine
its radioactive material content by utilizinq appropriate radiation measurement
instrumentation to assure that the maximum quantity limitations for radioactive
material contained in each sealed source type are not exceeded. The radiation
measurement instrumentation shall be calibrated utilizing calibration standard sources
certified by, or traceable to, the National Bureau of Standards. The radioactive
material incorporated into the calibration standard sources shall be of the same type as
contained in the sealed sources utilized in the AN/UDM-2 Radiac Calibrator Sets. A
detailed procedure for the determination of the quantity of radioactive material
contained in the sealed sources shall be provided the aovernment for evaluation and
approval for use.

4.10.2 Calibrator contamination test.

4.10.2.1 Equipment and countinq procedure. The equipment and countinq procedure
stipulated in 4.10.1.5 above shall be followed with regards to the analysis of the wipe
test samples as acquired below. Wipe test sampling shall be performed with
commercially available cotton swabs in place of sponqe or smooth surface filter paper
wipes. To count cotton swabs, cut 6ff all but a short stub of the handle and tape the
stub to the planchet, centering the cotton on the planchet.
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4.10.2.2 Dosimeter jig assembly wipe test.

WARNING

Do not under any circumstances expose the eyes to
the radiation field by peering into the access hole
while the swivel cover is swung aside.

Swing aside the swivel cover and using a cotton swab, wipe around the inner
surface of the access hole. Using the procedure of 4.10.2.1, check the cotton swab
for contamination.

4.10.2.3 Dose rate jig assembly wipe test. Open the drawer and using a cotton
swab, wipe the inside and outside surfaces of the drawer. Using the procedure of
4.10.2.1, check the cotton swab for contamination.

4.11 System safety inspection. An insoection shall be performed to verify
compliance with those portions of 3.10 which can be determined visually.

4.12 Interchangeability. The mechanical dimensions shall be measured to
determine conformance to the physical and functional interchangeability requirements
(see 3.8). This inspection shall be conducted on piece parts and subassemblies prior to
final assembly.

4.13 Weight. The equipment shall be weighed (less manuals) to determine
conformance to 3.5.

4.14 Quality conformance inspection of packaging. Quality conformance
inspection for packaging shall be in accordance with group A, group B and, when
required (see 6.1(d)), the group C (rough handling) requirements of MIL-P-116.
Inspection lots shall be in accordance with MIL-P-116.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with SPI 1G00152.

6. NOTES

6.1 Intended use. The dosimeter discharge well assembly is used to check the
calibration of Radiacmeters IM-9( )/PD, IM-93( )/UD and IM-147( )/PD (dosimeters).
The assembly contains four each sealed sources arranged to radiate into a central
cavity. The upper field is utilized in checking the operational
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reliability of Radiacmeter IM-9( )/PD while the lower field performs a similar function
for Radiacmeters IM-93( ) and IM-147( )/PD. The dose rate jig assembly consists of a
drawer unit and a spacer block. The drawer unit contains one each sealed source. The
spacing block provides varying field intensities used to calibrate radiacmeter probes.
This assembly is utilized to calibrate Radiacmeters IM-174A/PD, IM-174B/PD and
Radiac Set AN/PDR-27(.

6.2 Ordering data. Procurement documents should specify the following:

a. Title, number and date of this specification and any amendment thereto.

b. Complete equipment or individual units to be procured.

c. Level A or B preservation and packing (see section 5).

d. When rough handling test is required.

e. Number of first articles to be submitted for approval (see 3.2).

f. Marking and shipping of samples.

g. Place of final inspection.

h., Technical literature required.

6.3 Environmental. Environmental pollution prevention measures are contained in
the packaging material specifications referenced herein. Refer to material
specifications or preparing activity for recommended disposability methods.

6.4 Nomenclature. The contractor should apply for nomenclature in accordance with
the applicable clause in the contract.

6.5 Government furnished property (loaned). LUnless otherwise stated in the
contract, the following government property, in the quantities specified, shall be loaned
to the contractor for the purpose of performing acceptance tests on the equipment
being procured:

21



MIL-R-55350A(ER)

Radiacmeter 
IM-9( )/PD 

25 eachRadiacmeter 
JM-93A/UD 

25 eachRadiacmeter 
IM-147( )/PO 

25 eachRadiacmeter 
JM-174A/PD 

6 eachRadiacmeter 
lM-1748/PD 

4 eachRadiac Set AN/PDR-27() 
4 eachRadiac Charger PP-1578() 
6 eachRadiac Set AN/PDR-60 

4 eachVictoreen Model 555 Radacon 11 1 each
with instruction manual,Victoreen Model 555-100-MB,probe, Victoreen Model555-100-IC 

probe, andaccessories 
1-5 per SM-A-509093,Timer 555-50

Custodian: 

Preparing Activity:

Army-ER 

Army-ER
Project 6665-A424.
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MIL.R-24265(SkIIPS)
7 November 1966

.1"lI.TAIEY SPLCIFICATION

RADLAC CAULIUIATOR SET AN/UDM-7()

1 . .cih
I. xCOk•h

1. 1 Thie dleCifitiatLuaa CuVwreS rl'AdJA Calibratur sett AN/UL)M-7( ) tor ca Wr-altug, ailiia rudi-c in-

itruutoaaLts.

2). APLICABLE DUCUMENTS

2.1 The futlowing ducuouLkj, of thLe issue in effect on date of invitation fur bids or request for pro-
- form a L.art of thi• •lt~klcutboil to the extent specified hereil:

SPECIFICATIONS

MILITARY

MIL-'F-I/13/ 8 -
MIlL-S-'00 -

M1L-Q-9rn58 -

MIL-P-15328 -
MILo-E-17555 -

MLL-M-19590 -

,lTecr•oaz Tube, Type 71540.
Shuck Tosts., H. I. (Higih IjupaCt); Shipbuartd Machinery, Equiliment
And Systemse, Requirentuwtze for.

Quality Progxram ui equiqeattts.
Priner Pretreatment (Forzuala No. 117 fur MLtal-).
Electruiid And Electrical Equipment wid Associated Repair PatrtS,.

Preparatiou for Delivery of.
Marking of Commodities and Containers to Indicate Radioactive

Material.

STANDARDS

MILITARY

MIL-STUD-1U - DOefiRIIwM of and Basic Requiremuents fur Encluoures for Electr•c
and E:Iutrontic Equipment.

MIL-b'TD-167 - Meclhuaical Vibration of Shipboard Squipmat.

DRAWINGS

MILITARY

RE10IF2002 - Alphka Iadiac Calibrator AN/UDM-7A

(Cuptus of specificatiumw, sLandards, d-rawings, and publications required by suppierus in U011nctatul
wath 6pecific procurement functions •hould be obtained front the procuru•'g activity ur a• directed, by the
cuA ruclwizg oflicer.)

2.2 Other publiCatiol-s. - The 1 usluwling ducununlt fortms a part of thiz ,pecification. Unless other-

•-e inadicated, the issue iae ifect on diat uf invitation for bids or request for prutp4.al shall apply.

CODE Od' FEDERAL REGULATIONS

INTEnsTATE COMMERCE COMMISSION

Tariff No. 10 - hltterts•te Commerce Couttkuniion Regulations for Transpora:tiut.
of Explosives and Other Dangerous Articles by LAnd and WaLcr i2
tAil Freight Service and by Motor Vehicles (Ilighway and Water)

incLuditg Specilications for ShippiAig Cont~auwrs.

FSC 6665 1

&C/ 18
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(AppLication for copies should be addressed to the Superintendent of Documents, Goveramnent Printing

Office, Washington, D.C. 20360.)

3. REQUIREMENTS

3.1 Preroduction sample. - Prior to beginniing production a sample shall be tested ad specified in
4.2. 1 (tee 8.2).

3.2 General description. - The radiac calibrator set AN/UDM-7( ) is a caLibrating set wiUch pro-
vides suitable radioactlve sources for calibrating alpha radiac survey equipmeet.

3.2. 1 The calibration set shall be constructed and assembled In accordance with the requirements
of thin specification amd Drawing REI01 F2002. Where the requirements of this specification conflict
with the drawing, the requirements of this specification shall govern.

3.3 M•terial. - Mattrials specified herein mid in Drawing RElOLF2002 shall be entirely suitable for
the purpose tendd. Use of other material shall have the approval of the procuring activity.

3. 4 Elquipment composition.- The calibration set shall consist of the following:

(a) Two radioactive sources "A" and "C".
(b) Two radioactive source holders.
(c) Adjustable positioner.
(d) Two attenuators.
(e) Aluminum housing.
(f) Calibrator carrying case.
(g)" One pal; of tweeaers.

(h) lnwLruction book.

3. 4. 1 Two radioactive sources. - The two radiuactive sources shall contain Plueoniun-239 deposited
Lu a resin comipoeant. The resin component shall be of the composition specified in MIL-=P-I5328.

3.4. 1. 1 Source conflicuratioa- and descrigtiOn. - The sources shall be about 12-1/2 inches in dia-n-
uter, 1.0 Ing/cm"' thick and emit alpha energies,• 90 percent of which are 4MEV or greater. A set of two
s6urces (labeled A and C, and of activities of 10' DPM and 10" DPM respectively) are contained In each

2 ,,it. When a source is pouitioned in the wait, only a 4 inch x 10 inch area is exposed for calibration.
The sources syall be prepared in accordance with the Appendix to this specification.

S 3.4. 1. 2 Uniformity of radioactive sources. - The sources shall lave no area count rate which ex-
ce=ds plus or minus 5 percent from the averagd.'cquat rate wlen tested as specified In 4.4.1.

3. 4. 1.3 Auacy. - The activity of each sourcu shiall be determined by comparison with a standard
s.urc.- to he approved by the procuring activity. This information shall be recorded and included with
Cich calibrator delivered under the contract. lnforinatiou shall be on a printed card or similar method of
p~l'ie~.wiati~ni.

3. 4. 2 Source mounting. - The two radioactive sources shall be mounted in accordance with Drawing.
RElOI F2002.

3.4 . 3 .Ad "ust;.ýLe probe positioner..- Construction of the probe positioner shall be in accordance
',itl Drawing RE101F2002. b

J.4. 4' AutuLtLitUan hutinlg. - Each caLibrAtiun set shall bu provtded with a lightweight Lauus•iag, mtad "
uf atuntinwu in accordance with Drawing RE101F2002, designed to house the following:

(a) Two radioactive source holders.
(b) Accessory drawer.
(c) The top of. the unit shall be designed as a source-positioning well.

The housing shall be labeled in accordance with MIL-M-19590.

• * . -,- - - -"- -.. ~
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3.4.4. 1 Tito two Cadluactivc Suurce ldtiers: Shall be coMtamied Wu removable drawers, ,uzntbered [or
Source idetitification, and labeled in accurdaince with MI,-M-1959U.

3.4. 4.1. 1 Each drawer w itll source shalU be removabte as a utit tCur repLaccataent ui tile proper Li.si-
Litn under the probe positioner.

3.4. 5 CaLibrtor carrying caue - The caitbrator carrying came shall be cunitlructed to cunt'•i a •e the .

alumumms housig. The carryinTg cab* shaLL be constructed in accordance with DrAwing RE101F2002.

3.4.5. 1 Size and weight of caiibra&tor. - The overall size and weight u[ the calibrator shl.l be as
rollows:.

Height - 1-27/32 inches.
Width - 13-23/32 inches.
Depth - 13-17/32 inches.
Weight - Not to exceed 17 puuids.

3.4. 5.2 Size atdi&weight of carrying case. - The overall size and weight o1 the carrying case shall be

Height ., 3-15/16 hiches
Width - 14-7/5 inches
Depth - 15-1/1i inches
Weight - Not to exceed 7-1/2 poutds.

3.5 Shock and vibraLion. -

3.5. 1 Slock. - Shock requirements dliaLl be [ur gr-ae A, class 1, type A in accordanice with MI L-S-
901, except that the drop shalt be 12. an•d 3 (ot in lieu of 1, 3 uand 5 ueet.

3.5. 2 Vibrastion. - Vibratiun requiresments tisa.tI be ini accorda"ntco with type I of MILL-STD-161.

3. 6 Degree of encluoure. - Degree uf enctluere for the zalibr-tur shall We spiamhproof In accordaince
with MIL.-ST- 108-

I.1 Temperature. - Tim suurceu sihall be caprable of withstanding a temperature of 120*F in an. in-

.verted position, agid meet the requirements of 3.9.

3. Humaidity. - The suurces shall be cap'able of wlthstanduig 95 peruent ralative hmuldity at 1OU'F
fur 4 hours, and meet the requiremetts of 3.9.

3.9 a - Whets tested in accurdansce with 4.4. 5, the rewnovablte radioactive material shall not
e.- ecud 0. O iOIirocurieu of Ptutuitunm-230. L.akage test iul-LL be peirormed bUnuediatoly alter the tLte-

Lmrture, humidity, shuck a4ua vibratiou tests.

3.10 Woruanshiu . -I The caLibratiuw set shall be manufactured ain finished in a thoroughly workman-

LiKe iztiamuoer ait _H GLbe (res [from all burrs, rough edges, sm•udgus and mcratches.

4. QUALITY ASSURANCE PROVISIONS

4. 1 Res•ponsibility for inspection. - Unuions otherwise specified in the contract or purchae order, the
..U.tilier is responsible for the performawce uf all imspection requiremeats as specified herein. Except as
*,+ hcIrwiuv specified, the supplier iatay utilize has own facilities or any commercil laboratory acceptable to
the Govertmtuit. The Govertunntl reserves the right to perform aniy of the insimectiuns set forth in tile spec-

.uicition where such uwspectiuns ire deemed necessary to assure supplies and services conform to pre-

scribed requirements.

3
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4. 1. 1 Quality coiLroL system. - The cuntractor shall provide ajad naintaian a quLity systelma accepLable
uto Lte gutrmament for the supplies covered by the cuo~tract. The systenm of quality cont-oL sia•ll be in ac-

curdance with MII-Q-9U58. The procedures.uut,.lined in MIL-Q-9858 shall serve to suptpleaLezat and imple-
juentt Lhe deS1ign, performance and lost ret-urkiaints of this specification.

4.2 GuLiukal mamsjucttull.- Theu IlIutluds ul u.saaiaatkiuaa wad Lutstig of u uelibraL'-"ttoua -asts Ulial fall
withil the following classilicatiuai:

(a) Preproduction inspection (bue 4. 2. 1).
(b) Qktality conformance lnspection (see 4. 2. 2).

4.2.1 Pre~roduction ntuctio.. - Prepruduction inusectiou shall be made on the preproduction model
and shall conist of the examinal ton of 4.3 and tie tests of 4.4.

4.2. 2 Quality coulforz•at c ith ection. - Quality conformance inspection shall consist of tie produc-
tion inspection of 4. 2.2. 1 and production control inspection of 4.2. 2. 2.

4. .. ". 7F

4.2.2.1 Product6i"n inspection. - Production inspection shlulL be made onl each equipaiawat offered for
delivery to determiaju compliance witht this speclflcatiu.. Productllon Ijuspection sull consist of tUe exam-
iaution of 4. a;'iid the uniformity, accur-acy and leakage testi of 4.4. 1, 4.4. 2 and 4.4.5.

4.2. 2.2 2,J Productioun control insI&L-tion. - Production control iznpection ,ihaU be made on one out of
each 10 calibzration sets produced, Lu be selected at random by the Governmment representative. Production
comarol iznpection shall consist of the examination of 4.3 and the touts specified in 4.4.

4.3 lGemeral uxamimnationa. - The calibration set shall be examined to determine compliance with the
requiremilentls of this specification and shall include the following:

.(a) Workmanship, assenbly, size and fit.
(O) Materiala, parts and fitami.

4.4. Test procedures. -.

4.4.1 Uniformity. - The uniformity check to determine confornitace with 3.4. 1.2 shall be ulade with
a type 7140 tube conforming to MIL-E-1/138U, used with a conventional type scaler (1 mnegolnm, 0. 5 micro-
secomad resolving time).

4.4.2 Accuracy.- The calibration set shall be tested to determine conformance with 3.4.1.3.

4.4.3 Enclosure. - The housing an• the carrying case shall be tested to determine conformance with

4.4.4 Shock and vibration. - The calibration set shall be tested to determine confurmaunce with 3.5. 1
and 3.5.2.

4.4.5 Leakage test. - The leakage test shall be capable of detecting the presence of 0.005 micro -
curies of Plutuniim-2.i0. The umetLtud of the test shall Le submitted to the comnmaud or agency concerned
for approval prior to performing the Lest.

5. PRE PARATION FOR DELIVERIY '.,

5.1 Preservation, [ac~img g and g'acking. - The equipment shall be packaged by leveL A or C and
pLcked by level A, B or C as specified in the contract or order Lt accordance with MIL-E-17555. Method
Ill preservation shall apply for level A packaging. As a mlaimum, the requirementa shall contorm to the
interstate Commerce Commission Tariff No. 10.

5. 2 M - The equipment and containers shall be marked in accordance with MIL-M-19590.

4
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6. NOTES

6. 1 Orderuing data. - ProcurumusiL documentsj should specify the title, nuai~ar w±ud AL~t u t his s~.C
£illeafluu.

S .62 PrLepruduct 101. - bivdatLuiemas lr I+W- smuuld p~rovide that thu LXovertautAa~ resurvum Lte rikht tu
waive the requiremnxat for preprodlucLZu suse~laius as to th&ose bitdcur~s ufferitig ;A J~rLXIut WIILCII IULS I Jeqlt

* previously procured or IcaLutA bytim: LGuverazusal., ajud Lha bidders offe.risaig suclm yuducts. who wtulh to
relyo ma uct productiWaa r Last, zuast fuiuz-zh evidence with Lim bid that pJrior Guverziateut approval is ~rtk-
mently appropriate for the Lwadlaag procuremenat.

Preparing act~ivity:
Navy-Ski
(Project 6665-N22USh)

5A.
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APPENDIX

1It(LM4DUJtE FOR PR"PARIN•G TILN" ALPHIA SOURCES

10. Ticntique. - The tuchnique is reliatively siuple. The alipa emitter ts dissolved in an aicohol-
resuti couipuent w uixiur' an-,d Lirred to uniformity. The flifia IUiUIe is thun p•ut'od through a funnel onto a
plastic disk located on a iuvelizag table dir'ctly below the funiel spout. The resulLuig radioactive sources
lave excelIenIt uniformitiues - with any source the source Area count rate varies ±5 percent or less from the
average count, rate.

10. 1 Procedure..- Th*t:[wocedure "tal" be as follows:

(a) One cubic cetinetmer (cc) of radioactive solution (isotope in chloride form) is added to a mixture
of 0 - .10 cc 4f rusit.compoiteszt (MIL-C-15328) and 29 cc of ethyl aLcuhul (99 percent). The
total CLxvrt. is carefully stirred for a minimum of 15 minutes to assure a uniform dispersion
of the radit~iotopp¶.. the solution.

(b) The radioactive solution Ik then poured through a funnel onto a 12-1/2 (../ti4) inch diameter
disk on a leveled table. The funnel (spout Inner diameter - 11 millimeter (mm) is positioned
rigidly withi tLim slut perpendicular to the center of the plastic disk (CH-39 transparent
plastic; cast acrylic). The distance between spout and disk is 47 111. The spout itnner
dla;nte.r and the 47 nmm dizLance eliminate areas of reduced activity in the center of Uih disk.
prior to pouring. the disk is leveled by means of a Levelbig table with adjustable legs
(NASL uses a 12 inches x 12 inches stainless steel table). A wetting agent applied to

"the surface of the disk before pouring faciLitates spreading of the radioactive mixture.
-. Ten cc of alcohol, carefully hand spread over the disk has bee been used with good

'results.
( (c) After spreading freely oai the disk, the radioactive mixture is allowed to air dry. During this

phase two [actors of cottrol Are necessary. First, safety precautLiun are seaeded to protect
personnel and equipment frum litmssible contaminAtiot. A hood is recummnmde4, wiUt condi-

* tions to keep air currets fromn passing over the drying radioactive liquid. Secondly, humidity
control is imntortant and a dust tree atmosphere is desirable. A relative humidity of 40 per-
cent or less at 70.F. or lean will prevent spotty, iotunLtornm distributions. The water content
of the mixture is critical and should never be allowed to exceed 0.3.cc in 5 cc of mixture.

I0. 2 Source. - The resuitng souircue, if thm conditionu above a : employed, win have a high degree of
waidurmity. Any area coumt rate will be t5 percent or less fro&n the average ctuwt rate. A utiformtity check
can be utade with '7840 GM Lube (tnicaL wioitow thickness of 2. 5 mg/cm2 or less) used with a couvetLiunaL type
z:aler (1 mneguhm, 0.5 pgsec resolving timeY. The alpha source is a "thin" source, meaning all aiphta ener-
ges at fIle surfice are 4 Mev or greater. Care should be taken not to gouge or severely rub the source
material.

10. 3 Stummary of material aud Conditions. - Summary of material and conditions shall be as tpllows:

(a) Radioactive mixture.-

Radioisotope - Plutonium 239 ad PuCl 3 kn HC1 (4 0. 5 N)
a 10 .g/cc for source 1 - equivalent to approximately 10 4 Ag/m2

d. I gg/cc for source 2 - equivalent to approximately J 02 /m2g/.

Resin compuneut - 9 - 10 cc of MIL-C-15328
Solvent - 29 cc of ethyl Alcohol (99 percent)
Total volume
ou mixture - 40 cc - bring up with alcultol if necessary

(b) Plastic disk - 12-1/2 utch diateter, 1/8 inch thick, CR-39 transparent, cast acrylic
(c) LUveling table - At least 12 incihes x 12 inches for relatively uniform evaporatiun
(d) Ftue.el - Spout (imuier diameter - l1mm, length - 25mm)

Mouth diameter a 65mm .
(e) Mixture beaker - 125 cc (graduated) with pouring spout

I,

-I



MIL-R-24265 (SHIPIS)

(1) Sti-ruru, sid - Lass, Liuslidij, apLpruximittey 8inchad iuiag

(6,) 11dUai . 11. - 40 Lmrcemit or les teL14araLure 7U' F ur lb

Il~maJ lure bA1ty jprtsC~uLiUlaW

Nq.wumtd vu-uruaiLs over drymgi ui~iLurt:

-7- 7
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20 January 1971
SUPERSEDING
MIL-R-51081(CMlC)-
29 March 1962

MILITARY SPECIICATION

RADIOACTIVE SOURCE, COBALT 60., GA4A, MIOA

1.. SCOPE

1.1 This specification covers a capsulated cobalt 60 source.

2. APPLICABIE DOCUMEITS

2.1 Government documents. The follouling documents of the issue in
effect on the date of invitation for bids or request for proposal form
a part of this specification to the extent specified herein.

SPECIFICATIONS

MILITARYZ

KIL-I-6866
MIL-M-19590

- Inspection, Penetrant Method of.
- Marking of C-a-ities'and Containers to Indicate

Radioactive Raterial.
3

.~- .-. ,

STAIflARDS

MILITARY

MIL-STDI.129 - Marking for Shipment and Storage.

DRAWINGS

US ARMI HM14T03S 0O0O4AND

EDGEWOOD ARSEN.AL

Lz4 124-10-10 - Radioactive Source, Cobalt 60, Gamma, MILA.
D150-2-1 - Marking Diagram for Shipping Containers.

(Copies of specifications, standards, drawings, and publications re-
quired by suppliers in connection with specific procurement functions
should be obtained from the procuring activity or as directed by the
contracting oaficer.)

FSC 6665

rTh
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2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for proposal
shal apply.

UNIFORM CLASSIFICATION COMMITTEE
~Uniform Freight Classification

(Application for copies of these ratings, rules and regulations should
be addressed to Uniform Classification Committee, 202 Union Station, 516
West Jackson Boulevard, Chicago, IL 60606.)

CODE OF FEDERAL REGULATIONS

49 CFR 171-179 - Department of Transportation Rules and Regulations
for the Transportation of Explosives and Other• ' :Dangerous Articltes.

:f(The Department of Transportation regulations are a part of the Code
of Federal Regulations available from the Superintendent of Documents,
Government Printing Officer, Washington, D.C. 20402. Orders for the a-
bove publication should cite "49 CFR 171-179.")

Ab1ERICAN SOCIETY FOR TESTING AND MATERIALS

ASTM STANDARD

D999-68 - Vibration Test for Shipping Containers.

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Phlladel.hia, PA 19103.),I

3. REQUIREENTS

1 3.1 Materials and components.

3.1.1 Materials. All materials cited on Drawing Uid 124-i0-!0 or on the
subsidia-y drawings shall conform to the specification thereon, or to the
specific characteristics set forth on the drawings.

3.1.2 Components. All components of the source shall conform to the
specifications and drawings listed on Drawing 124 124-10-10 and subsidiaryI drawings.

3.2 Manufacture and assembly. The radioactive source shall be manu--•faciured and assembled in accordance with C124-'10-10.I

2
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3.3 Performence.

3.3.1 Activity. The cobalt 60 radioactive source shall have an
activity between 103.5 millicuries and 126.5 millicuries (see 3.3.1.1)
when tested in accordance with 4.4..i.4.1

3.3.1.1 Calibration. The strenpth (milliroentgens per hour at 1 meter)
and the activity (3.1) on date of calibration shall have an accuracy
of plus or minus 3 percent when tested in accordance with 4.4.4.1. Com-
pliance with this requirement shall be determined while testing for
activity (3.3.1).

3.3.1.2 Calibration curve. A calibration curve conforming to figure
I shall be furnished with each source. The curve shall be constructed
using semi-log graph paper 1 cycle x 12 divisions per inch.. The curve.
and the printing shall be produced using black indelible ink.

3.3.2 Radioactive leakage. The radioactive source shall. show no
leakage or transfer of radioactive material greater than 5 x 10-
microcuries after rough handling for 2 hours at a force of at least one
times gravity as specified in 4.4.4.2. The source shall be set aside
for seven days and retested only for removable activity...

3.3.3 Suecial form material reouirements. The radioactive source shall
show no evidence of radioactive leakage (3.3.2), cracks or fissures, and
shall not melt or igaite, or undergo a weight change, greater than 0.005
percent when subjected to the conditions and tested in accordance with
table I (see 4.3.2.1) and 4.3.3.

3.4 Prenroduction. Prior to the start of regular production, pre-
production samples of radioactive sources and inert sources shall be
produced in accordance with this specification for examination and tests
(see 4-.3).

3.5 Worklmanshib. The radioactive sources shall be free from cracks,
dents, broken chain lines or ring, and foreign matter such as grease,
oil, or viscous material.

4. QUALITY ASSURANE PROVISIONS

4.1 Resoonsibility for insoection.

4.1.1 Supplier's responsibility.. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance
of all inspection, requirements as specified herein. Except as otherwise
specified in the contract or order, the supplier may use his own or anyr
other facilities-.suitable for the performance of the inspection require-
ments specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth
in the specification where such inspections Lre deemed necessary to assure
supplies and services conform to specified requirements.

I
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4.1.2 Government's rcsinonsibili~t. The Covernment will be responsible
for performance of the tests in 4.3.3. Samples shall be forwarded to
the laboratory designated by the contrac.ting officer.

4.1.3 Ob.jective evidence. The suppliar shall provide objective evi-
dence acceptable to the contrncting officer that the requirements of
3.1 and section 5 for which 'pecifPic inn.pection hum not been provided
in thin specification lhvu becan satisfici.

4.2 Classification of inspection. The inspection requirements
specified herein are classified an follows:

(a) Pr~production inspection (see 4.3).

(b) Qu•ality conformance inspection (see 4.4).

4.3 PreDroduction inspection.

4.3.1 Sammle. A preproduction sample of five c6balt 60 radioactive
sources and five inert capsules (Dwg C124-10-34) shall be manufactured
using the same methods, materials, equipment, and processes as will be
used during regular production.

4.3.2 Inspection procedure.

4.3.2.1 For examination and nondestructive tests. Each radioactive
source in the preproduction sample shall be examined for-the defects
listed in the list of defects (4.4.3.2) and tested in accordance with
4.4.4; if any source is found defective the preproduction lot shall be
rejected. The five inert capsules and five radioactive sources shall
be tested in accordance with table I (see 4.1.2); enr. r.dioac tive
source or inert csysule fouad defective shall reject tde p'epro- ction
sample.

*1
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Table I - Special form material reouirements*

Condition* 5 Inert 5 Radioactive Requirement Test

IFree drop X X 3.3.3 4-.3.3.1
Leakage X 3.3.2 4.4.4.2
Dye penetrant X 3.3.3 4.3.3.6

Percussion X X 3.3.3 4.3.3.2
Leakage . 3.3.2 4.4.4.2
Dye penetrant X 3.3.3 4.3.3.6

Heating X X 3.3.3 4.3.3.3
" Leakage , 3.3.2 4.4.4.2
. Dy; penetrant X 3.3.3 4.3.3.6

Immersion X X 3.3.3 24.3.3.4
• Leakage X 3.3.2 4.4.4.2

Dye penetrant X 3.3.3 4.3.3.6
Vibration X X 3.3.3 24.3.3.4

Leakage I 3.3.2 24.4.4.2
Dye penetrant X 3.3.3 4.3.3.6

Thermal shock X X 3.3.3 4.3.3.5
Leakage X 3.3.2 4.4.4.2
Dye penetrant X 3.3.3 4.3.3.6

* aNote: The samples shall be tested and examined for compliance with 3.3.2
and the applicable part of 3.3.3 in the sequence shown in the table.

24.3.3 Tests. Chains shall be removed from the sources prior to performing
these tests. - Tests shall be performed as follows:

24.3.3.1 Free dron. Dmr3 the sourcez through a distance oa 30 feet onto a
flat unyielding horizontal surface so that the source strikes the surface in

* such a position as to suffer maximum damage.

...A 4.3.3.2 Percussion. Place the source on a sheet of lead which is not more
than 1 inch thick, has a hardness number between 3.5 to 4.5 on the VICKERS
scale, and is supported by a smooth unyielding surface. Drop a flat circular

* end of a 1 inch in diameter steel rod weighing 3 pounds through a distance71 of 40 inches so that the face of the flat circular end impacts on the source.

S2~4.3.3.3 Heating. Equilibrate the source to a temperature of 14750F in a
1muffle furnace and maintain this temperature for a period of 10 minutes.

4.3.3.4 Immersion. Immerse the source for 24 hours in water at room
temperature. The water shall be PH6 to PH8 with a maximum conductivity of
10 micromhos per centimeter. Weight before and aftL-r test on a& balance
accu.rate to 0.001 gram. Record weight change.

* I
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14 73.5 TherT-:d, sJi.. bject tn.- .-ou~rce to a. temperature of -14 0cc
for 2 oucrs. -'cn,-e"zr., :r',:• t'-:. rv.id environment and immediately
subject it to a tamperat;,." if +50% + 2%C for 2 hours. This procedure
sha.Ul cC:UtituLe Ono ccnrplel e cycle o:" the thermal tes.. Test duraition
shall be three cycles.

I1.3.3.6 Dyc penctrnnt. Apply dye to in..rL canptu3.s in #tccrrancc
vith 14IL-I-L6b6. "mize. the capsules for evideuce of ,Luy cru s.
or fissures.

4.4 Q4u.lity conformance insrnection.

4.a.1 Lotting. A lot shall consist of the radioactive'sources pro-.

duced by one manufacturer, at one -plant, from the same ,material.s, and
under the suae maufacturing conditions.

14.14.2 Sampling..

4.4.2.1 For examination and nondestructive tests. Each source shall
be examined and tested in accordance with 4.4.3.

•4.4.3 Insmection procedures.

14.1.3.1 For examination and nondestructive tests. Each source shall
be exnminea in accordance with the list of defects (4.4.3.2) and tested
in accordance with 14.14.14.

4.4.3.2 List of defects.

(a) Radloactive sour=ce, cobalt 60. gsm'na, MIAIL (DrawinfrC1t2.-10-10).

. 1. Marking miszing, incorrect, or illegible.
2. Components missing, incorrect, or incorrectly assemb.ed.
3. Calibration curve missing, incorrect, or incomplete

(see figure 1);
14. Workmanship (see 63.5).

4.4.14 Tests. Tests shall be conducted as follows:

4.4.4.1 Activity. Determine the calibrated activity and strength of
the source with a standard radiation measuring instrument vhich has been
previously calibrated -with a cobalt 60 source certified by Uational
Bureau of Standards (see 6.3 and 6.4).

1



4.4.4..2 Radioactive leakare. Subject the cource to a vibration test
in accordance with ASTI4 1.:etbod D999-6d. However, for this test replace
the shipping container by a metal screw-cap container of appropriate
size. Place the source within the container and place the container

A- on the specified table. Vibrate the table for 2 hours at a speed that
.* rill yield output forces acting on the container equal to at least one

;imes gravity. Remove the source from the container after vibration is
complete and wipe all external surfaces with high wct-strength filter
paper moistened with distilled water. Allow the filter paper to dry and
then determine any contamination present by using a scaler equipped with a
scintillation or Geiger-i-tueller tubes for counting. Counting equipment shall
be capable of detecting 1 x 10-. microcuries of radioactive material on the4' filter paper. Repeat the wipe test on the source after seven days elasped

1 " time.

'4.4.5 Accertanceire.lection criteria. If any source fails when examined
in accordance with 4.4.3 and tested in accordance with 4.4.4 it shall be re-
jected.

5. PREPARATION FOR DELIVERY

5.1 Packaging, level C. The radioactive source shall be packaged to afford
adequate protection against deterioration and damage in shipment from the
supply source to the first receiving activity for immediate use. Packaging
shall be in compliance with applicable rules and regulations of Department
of Transportation (DOT) and Atomic Energy Commission (AEC).

.. 5.2 Packing, level C. The radioactive sources, packaged as specified in
.A 5.1 shall be packed in accordance with applicable requirements specified in

* .. DOT regulation 49 CFR 171-179 to insure carrier acceptance and safe delivery
1 to the first dormestic f.estination. Cc-t-.itners shall comply 'wi h Uniform

Freight Classification rules or regulations of other carriers applicable to
, the mode of transportation.

j 5.3 Marking. In addition to any special marking required by the contract*.

or order, unit packages shall be marked in compliance with DOT regulation 49
. CFR 171-179, AEC, KL.L-M-19590 and applicable requirements of Drawing

6. NOTES

6.1 Intended use. The source oevered by this specification is intended to
provide a source of ga-a radiation for use in the M3A1.

:J
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C C.tJ.rin• •,,' o. oc, omednt doc=imrt- should specify the following:

" (a) Titl, mL..b:r. =nd ate of this specifidation.

(1) Tire ".lowed for supp.&ier.;ubmission of samples for
Gov:.:-r-.•.t test and evaiuatimn after a..d of cuntract.

(2) Name and adAress of ttt ft-d-.ty and shiDping in-
atruct-.onz when testing is performed by the Government,.

(3) Time required for the Government to notify the supplier
whether or no to proceed with production.

6.3 7nstruments. The following instruments have been found to be
satisf--cta-y for detemining the activity:

.'. toreen R Chalmber
Ln.ndcverik R Meter

6.4 Caution. Care should be exerc.ised to prevent injury to personnel
engaged in handling and testing radioactive sources. The National
Bureau of Standards handbook (NSB No. T3) and Atomic Energy Comission
Regulation 10 CFR 20-40 contain information pertaining to protection
of personnel from radioactive emanations.

Custodian: Preparing activity:

Ary- MU(EA)

Project No. 6665-A282

rU. S. GOvERNV " PrnNTIG CFIC••" "71 .433-693/427
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MIL-R-5108OA(MU)
20 January 1971
SUPERSEDING
MIL-R-51080 (CmlC)
29 March 1962

MILITARY SPECIFICATION

RADIOACTIVE SOURCE SET, M3A1

1. SCOPE

1.1 This specification covers a portable source of gamma radiation
with a remote handling device.

2. APPLICABLE DOCUMENTS

2.1 Government documents. The following documents of the issue in
effect on the date of invitation for bids or request for proposal form
a part of this specification to the extent specified herein.

SPECIFICATIONS

FEDERAL

Q-S-781 - Strapping, Steel, Flat and Seals.

STANDARDS

MILITARY

14IL-STD-105 - Sampling Procedures and Tables for Inspection by
Attributes.

DRAWINGS

US ARIY MUNITIONS COI-4AND

EDGEWOOD ARSENAL

DLI24-12-3 - Radioactive Source Set, 143A1.

(Copies of specifications, standards, drawings, and publications re-
quired by suppliers in connection with spe.'ific procurement functions
should be obtained from the procuring activity or as directed by the
contracting officer.))

FSC 6665
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2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for proposal
shall apply.

CODE OF FEDERAL REGULATIONS

10 CFR 20-40 - Atomic Energy Crv~ission.
49 CFR 171-179 - Department of Transportation Rules and Regulations

for the Transportation of Explosives and Other
Dangerous Articles.

(The Department of Transportation regulations are a part of the Code
of Federal Regulations available from the Superintendent of Documents,
Government Printing Office, Washington, D.C. 20402. Orders for the above
publication should cite "10 CFR 20-40" or "49 CFR 171-179.")

3. REQUIREMENTS

3.1 Materials and components.

3.1.1 Materials. All materials cited on Drawing DL124-12-3 or on the
subsidiary drawings shall conform to the specifications listed thereon, or
to the specific characteristics set forth on the drawings.

3.1.2 Components. All components of the source set shall conform to the
specifications and drawings listed on Drawing DL124-12-3 and subsidiary
drawings.

3.1.2.1 Magnetic handler operation. The magnetic handler shall telescope
to under 20 inches and extend at least 72-1/2 inches. The magnet in ;he handler
shall be capable of picking up a steel washer 1-1/2 inches in diameter by 1/16
inch thick to a height of 3 feet and releasing the washer when tested in
accordance with 4.4.4.1.

3.2 Manufacture and assembly. The source set shall be manufactured and
assembled to conform to Drawing D124-12-3.

3.3 External radiation. The gazmm radiation shall not exceed 100 milli-
roentgens per hour (mr/hr) at any point on any surface of the case of the
asseminuled source set when tested as specified in 4.4.4.2.

3.4 Radioactivb contamination. The radioactiv, source set shall show
radioactive contamination no greater than 5 x 10- microcuries when tested
as specified in 4.4.4.3.

2
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3.5 Preproduction. Prior to the start of regular production, pre-
production sample of radioactive source sets shall be produced in
accordance with this specification for examination and test (see 4.3).

3.6 Workmanship. The source set shall be free from damage such as
broken hardware, or marred or splintered wooden panels; and foreign matter
such as grease, oil, or viscous material.

4. QUALITY ASSUMANCE PROVISIONS

4.1 Responsibility for inspection.

4.1.1 Supplier's responsibility. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the'performance
of all inspection requirements as specified herein. Except as otherwise
specified in the contract or order, the supplier may use his .own or
any other facilities suitable for the performance of the Inspection require-
ments specified herein, unless disapproved by the Government. The
Goverment reserves the right to perform any of the inspections set forth
in the specification where such inspections are deemed necessary to assure
supplies and services conform to specified requirements.

4.1.2 Objective evidence. The supplier shall provide objective evi-
dence acceptable to the contracting officer that the requirements of
3.1 and section 5 for which specific inspection has not been provided
in this specification have been satisfied.

1.2 Classification of inspections. The inspection requirements speci-
fied herein are classified as follows:

(a) Preproduction inspection (see 4.3).

(b) Quality conformance inspection (see 14.4).

11.3 Preproduction inspection.

4.3.1 Sample. A preproduction sample of three radioactive source sets
shall be manufactured using the same methods, materials, equipment, and
processes as will be used during regular production.

4.3.2 For examination and nondestructive tests.... Sample radioactive
source sets shall be examined for all requirements of the drawings and
this specification.

4.3.3 Tests. Each set shall be tested in accordance with 4.4.4.

* 11.3.4 Acceptance/rejection criteria. The radioactive sets shall meet
the examinations and tests specified in 1.3.2 and 4.3.3 to be acceptable.

3
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I4.14 Quality conformance inspection.

4.4.1 LottinA. A lot shall consist of the source sets produced by
one manufacturer, at one plant, from the same materials and under the
same manufacturing conditions.

4.4.2 Sampling for examination and nondestructive tests. Sampling shall
be conducted in accordance with MIL-STD-105..

4.4.3 Inspection procedures.

4.4.3.1 For examination and nondestructive tests. The source set samples
shall be examined and tested in accordance with the classification of defects
(4.-.3.3) and MIL-STD-105.

4.4.3.2 Examination for critical defects. Each item in the lot shall be
inspected for critical characteristics listed in the classification of defects.

4.-.3.3 Classification of defects.

(a) Radioactive source set, M3Al (Dwg D124--12-3).

Categories Defects Acceptance standards

Critical

1
2
3
41

Major:

101

External radiation
Radioactive contamination
Source missing
Marking missing, incorrect or incomplete

AQL 1.0 percent defective

Component (other than source) missing,
incorrect or incorrectly located,
or assembled

Hardware nonfunctioning
Calibration curve missing or not coated
Wipe test card missing
Workmanship (see 3.6)

4.4.4.2
4.4.4.3

102
103
10i4
105

14
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(b) Magnetic handler, radioactive source, telescoping, MA
(Dwg D124-2-62).

Categories Defects Acceptance standards

Critical:

1 Handler operation 4.4.4.1

Major: AQL 1.0 percent defective

101 Protective finish missing or incomplete
102 Knurl missing or incorrect

Minor: AQL 2.5 percent defective

201 Foreign matter (grease, oil, or viscous material),

14.4.4 Tests. The tests shall be conducted as follows:-

1•.14*..1 Magnetic handler operation. Extend the handler to its maximum

position and record the dimension. Pick up a steel washer and release it
by turning the control knob. Retract. the handler and repeat the preceeding
operation twice. The handler shall perform the three operations to be
acceptable. Do net turn the knob when in the retracted position.

4.4.14.2 External radiation. Check the external radiation at the sur-
face of the case of the assembled source set using a radiac survey meter
previously calibrated with standard cobalt 60 source.

4.4.4.3 Radioactive contamination. Wipe thoroughly all accessible sur-
faces of the case, magnetic handler and source, with a piece of high wet-
strength filter paper moistened with distilled water. Allow the paper
to dry and determine the radioactivity present using a scaler equipped
with scintillation or Geiger-Muller tubes f.or counting. Counting equip-
ment shall be capable of detecting 1 x 10- microcuries of radioactive
material on the filter paper.

5. PREPARATION FOR DELIVERY

5.1 Packing, level A. No overpacking of the source set is required,
however, Vie source set (Dug D124-12-3) shall be secured with two flat
steel straps 1/2 inch by 0.020 inch conforming to type I, class B, grade
2 of QQ-S-781 placed one at each end running girthwise around the case.
The straps shall be placed at least one inch in from each edge of the
case encompassing the ends (with handles), top and bottom.

5
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5.2 Marking. In addition to any marking required by the contract or
order, each item shall be marked in compliance with Department of Trans-
portation and Atomic Energy Comission regulations and Drawing D12-lO-l14.

6. NoToS

6.1 Intended use. The source set covered by this specification is
intended for use as a portable saurce of gamma radiation for training in
radiation measuring and monitoring techniques, and for calibrating radiae
instruments in the field.

6.2 Ordering data. Procurement documents should specify the following:

(a) Title, number, and date of this specification.
(b) Preproduction.

e (1) Time allowed for supplier submission of samples for Govern-
mernt test and evaluation after award of contract.

(2) Name and address of test facility and shipping instruc-
tions when testing is performed by the Goernment.

(3) Time required for the Government to notify the supplier
whether or not to proceed with production.

Custodian: Preparing activity:

Army-MU Ar•q - MU(EA)

Project No. 6665-A281

6
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M.-R-52.305 (MU)
V 9 may J269

MILITARY SP7EC=ICA0N

RADIQACTMV MST SA~nZ, TO 8,

mr3.8/PDR-2Thn

1. SCOPE

I.1 -I ±s specification covers one type of radioactive source encased
in a copper capsule then sealed in a s-al1 aluinum rod.

2. APPLICABLZ DOCtM40

2.1 Government documents. The following documents of the issue in
effect on the date of invitation for bids or request for proposal form
a part of this specification to the extent specified herein:

C.CATIO0NS

~.. *d'

FED2AL~

PPP-B-676
PFP-C-I4.3

MZ.ITARY

mIL-P-u6t
IC=-M-l95 90

'd

Boxes, Wood, Cleated Plyvood.
B=es, Set-Up, Paperboard.
Cushio=nin Material, Ceilulosic.
'Fiberboard, Corrugated:and Solid, Sheet Stock.

(Container Grade) and Cut Shapes.

- Preservation, Methods of.
- Marrking of Cmod±ities and Containers to

Indicate Fladioactive Material.

STANDARDS

MIL-ST-105 - Sampling Procedures and Tables far Inspectinc by
Attributes.

MIL-STD-129 - Marking for Shipment and Storage.

oFo-

-I
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U• AF2M M• ITONS COI44AD

.-7. -EDGWOD A. AL

DL3l24-12-6 - Radioactive Test Sample, .pton. 85, X7338/PD.R-27R.
D150-2-1 - Ma~r1kng.Diagram. for Shipping Containers.

(Copies of specifications, standards, dra•ings, and- publications required
. * . by suppliers in connection vith specific procurement functions should be

obtained from the procuring activity or as directed by the contracting
officer.)

2.2 Other publications. The following documents form a part of this
specification to the exenUt specified herein. Unless otherwise indicated,
the issue in effect on date of invttation for bids or request for proposal-
s'hall apply.

20BM CIASSMICATIOf CONNTTE

. '-17f o= Freight Classification

(Application for copies of these ratings, rules and regulations should
be addressed to Milform Classification Coimittee, 202 UI.in Station, 51.6
West Jackson Boulevard, .C41cago, Ill!nois 60606.)

CODE OF FEEA FMULATCNS

I .9 CPR 171-179 - Departent of Transportation Rules and Regulae-ons
for the Transportation of Explosives and Other
Dangerous Articles.

- (The Departent of Transport tion regulations are a part of the Code
* of Federal Regulations available from the Superintendent of Documents,

-: Governme nt Printing Officer, Washington, D. C. 20 402. Orders for the
* ".•above publication should cite "49 CFR 171-179. ")

3. EEQLTL TS

3.2. Materi-als and ccmcnenuts.

3.1.1 Materials. All materials cited c Drawing DL121 •,-2-6 or cn sub-

. sidiary drawings shallc.aonform to the specifications listed therecui-or to-
the specific characteristics set forth n the drawing.

2.
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3.1.2 Cc~cnents. All components cited on Dlrawing DLI24l-12-6 or
on subsidiary drawings shall conform to the specifications listed
thereon or to the specific characteristics set forth on the drawing.

3.1.2.1 Badiation source. The source of radiation shal consist
of 5 millicuries •. 0 percent of Krpton 85, hermetica.lly see.led in a
copper capsu~le as specified on Draving B124-1.2-8.

3.1.2.2 Hermetic seal. The capsule shall shcw no evidence of air
In ae when submerged In a costant temperaeture bath as specified in

3.2 Manufacture and assembly. The radioactive test sample shall be
assembled in a~ccordance w-ith Drawing C12~4-1.2-6.

. 3.3 Activit-y. The radioactive test sample shall have an actLvity of
5 millicuries + 10 percent when tested as specified in 4A.4.~.2.

3.4 Mechanical shock. The activity. of the radioactive test sample
'shall not vary. more thant t 5 percent from the initial activity after
being subjected to the drop test as specified in 4-4.4,3-

3.5 Thermsal shock. The. activity of the radioactive test sample shall
-'not Vary more thn ON 5 -percent frmthe initial activity after being

" .'subjected to three cycles of thermal s.hoc:. as specified in 4-.3.3.1.

3.6 Preproducti on, Prior to the start of regular production, pre-
production samples of týhe radioactive test sample shall be produced
i. accordance with this specification for examination and test (see 4.3.)

3.7 Wdrkmamshio * The radioactive test sample Whall be free from
crackl, dents, burrs, abrasions, faulty seals, and foreign matter (dirt,
oil, and viscous materal.)

ý.* QUAL"T~ ASSLRANC PMVI.SICMM

4.1 Res-oonsibilitv for insmecti on.

4.1.1 Si.olier's responsibilitY. Ulhess otherwise specified in the
contract or purchase order, the supplier is responsible f"or t!= er-

"'. formance of all, inaspection requirements as specified hereie. Mxcemt
as otherwise specified in the contract or order, the supplier nay use
his o=n or any other facilities suitable for the perfor=:nce of the
inspection requirements specified herein, unless disapprcved by the
Government. The Government reserves the r•igt to perfor a=y of the
inpections Set forth in the .specif!cati where such ta-sections are

.. , - deemed necessary to assure supplies and services confozn so specified
requi.rements.
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4.1.2 Ob.lective evidence. The supplier shall provide objective evi-
dence acceptable to the contracting officer that the requirements -of 3.1
and section 5 for which specific inspection has noat been provided in tuis
specification have been satisfied.

14.2 Classification of insvections. The inspection requirements speci-
fied herein are classified as follows:

(a) Preproduction inspection (see 4•.3).

b) Quality conformance inspection (see •.1).

ii..3 Preproduction iasmect± on.

4.1.1. Sample. A preproduction sample of 50 radioactive test samples
shall be manufactured using the same methods, mteria.s, equipment, and
processes as will be used during regular production.

.4-3.2 Insrecticn -orocedure.

1.3.2.1 For examination and nondestructive tests. Each radloactire
test sample shall be examined and tested for all requirements of the
applicable drawings and this specification.. Tests shall be performed in
accordance vIth the number and paequence in Table I.

Table. I. Preproduction Test Sequence

: Item : Drawing :Sample size : Test

:Capsule, Xr-pton 85 : B=24-12-8 : 50 :Bermetic seal

:Assembled Test Source : C124-12-6• 50 :Activity 4.14.-4.2
:Assembled Test Source : C124-12-6 25 :Mechnical Shock
:: : : :
:Assembled Test Source C124-12-6 25 :Thermal Shock••4: : • :

-.3.3 Tests. b

-J
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1.3.3.1 Themal shock. The 25 radioactive test samples fro the
50 preproduction samples shall be subjected to a temperature of
-400 C + 20 C for 2 hours. At the end of the 2 hour period the test
samplei shall be subjected to a temperature of +500 C + 20C for 2 hours.
This procedure sha-1) constitute one complete cycle of the thermal test.
Three continuous cycles shalU be performed. -Upon completing the last
cycle, the activity sha2.1 be determined in accordance woth 4.4.4.2.

4-3.4 Acceptance/rejection criteria. The acceptance number for all
tests' shal. be zero.

4.4 qualiUty conformance insmection.

4.4.1 Lotting. A lot shall consist of the radioactive test samples
(Drawing C124-12-6) produced by one manufacturer, at one plant, from
the same materials, and under essentially the same manufacturing con-
ditions.

4.4.2 Sampling.

4.4.2.1 For examination and nondestructive tests. Sampling shall
be conducted in accordaszce with M=L-STD-105.

14.4.2.2 For mechanical shock. Sampling shall be conducted in accord-
ance with MIL-STD-105, level S-3 and an AQL of 1.0 percent.

4'-4'-3 Insrect'on procedure. +,

* 14-.4.3.1 For examination and nondestructive tests. The sample items
and the level A preparation for delivery shall be examim d and tested
in accordance with the classification of defects and with M.,--S¶=-!05.

,4.4,.3.2 For mechanical shock. Sample items shall be tested in
accordance with 4.4-,..3 and with MIL-STD-105, level S-3 using an AQL
of 1.0 percent defective for acceptance.

4-.-3-3 For criticsl defects. Each item in the lot shall be inspected
for critical characteristics in the classification of defects.

5
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-I. ".4.4.3.4 Classification of defects.

- .. , (a) Radioactive test sample, Drawing C124i-12-6.

Categories Defects Accetance stdanrd

Critical:

3. Activity4.42
2 Color missing fr-- rado-

active end
.. 3 Marking missing, illegible,

incorrect or incomplete

- Ma-or: AQ 1.0 percent defective

101 Body dlmenz.ons
-... 102 Body a•t properly seeled

103 Ch• missing
" .10 Incorrect chain length

sampke .C6 '•. Workmanship (see-3-7)

(b) apsleDMIviES-B121 1-12-8.'

. Categories - Defects Acden•tce standard

Critical:

Hr 1 ermetic seal 4.4.4.1

.0 Length 1.203

• •

,-¢.•,6
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- Classification of defects (continued)

(a) Preloaration for delivery (section 5)-.

Categories Defects

Critical:

VMarking of unit or shipping con-
tainer illegible, incorrect,
incomplete or not durable

Waor: AQL 1.0 percent defective

101. Uhit or shippirg container not
as specified

102 Quantity of samples per unit or
shipping container not as speci-

. fied or indicated
• 103 Closure of unit or shipping con-

tainer not as specified,-.t, sahipping• container

105 C culn of shipping container

not as. specified

i.•.l Tests.

- A.4.1.i Hermetic seal. Submerge each capsule (Drwxding BIl1-12-8)
" for a in4im of 60 seconds .in a suitable constant temperature bath

such as glyerine heated to 150 + 50P. A steady stream or recurrent
• " '" sucession of bubbles from the end of the capsule shall indicate leakage.

* .4.4.2 Actly-ity. The radioactive test sample (Draving C124-12-6)
shall be tested for activity using a ca.l-brated scintillation or Geiger-
Mueller probe connected to a scaler or spectrometer. Each radioactive

't. est samule shall be numbered and .the activiry level recorded (Initial
read-In)

4-4-4-3 Mechanical shock. Te radioactive test sampla- (Drawing
C22.4-12-6o) shall be tested by dropping from a height of . feet and

*impacting on: a steel su=face'. IPAch radioactive tes 't sample shl be
dropped six times then subjected to the activity test 4.4.4.2 and the
results recorded .

• ..€),.
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5. PBEPARA=ON FOR MZV=E-
.1

5.1 Packaging.

5.1.. Level A. Radioactive test samples shall be individually pack-
aged, method IC-3 of H=-P-1l6? in a paperboard box, of optional type

-. and class, conforming to PPP-B-676. The test sample shall be sufficiently
... _- cushioned to fill all voids with material conforming to PPP-C-843.+

5.1.2 Level C. The radioactive test samples shall be packaged to
afford adequate protection against deterioration and damage from the
supply source to the first receiving activity for immediate use.

5.2 Packin.

5.2.1 Level A. Radioactive test samples, packaged as specified in
5.1.1, shall be packed in a quantity not to exceed the applicable re-
r quirement; specified in Departent of Transportation (DOT) regulations

- I.49CFR 171-179 in a cleated plywood box conforming to overseas type,
style J of PPP-B-6Ol, for a type 2 average load. Unless otherw-ise
specified, the plywood shall. be provided with water repellent pre-
servative treatment as specified in PPP-B-6oi, in addition, wood cleats

* shall be immersed for .a mir.ynimo three minutes in the same preserva-
tive as that specified for the plywood (see 6.2). Each inside face of
the wood box shall be lin.d with fiberboard sheets conforming to grade
WJ•c of PPP-F-320. Additional sheets shall be added as required to
assure . tigUht pack. Boxes shall be closed and strapped using galva-

* nized strapping as specified in the appendlx to PPP-B-6O(Yl.

"5.2.2 Level C. Radioactive test samples, packaged as specified in
5.1.2, shall be packed in accordance with applicable requirements speci-
fi.ed in DOT regulation 49 CPR 271-179 to insure carrier acceptance and
safe delivery to the first domestic destination. Containers shall ccmply
with Uniform Freight Classification rules or regulations of other carriers
applicable to the mode of transportation.

5-3 Marking. In addition to any special marking required by the
contract or order, unit packages shall be marked in accordance with
MIL-SD-129, DOT regulation 49 CPR 171-179 and MIL-M-l9590. Shipping
containers shall be marked as shown on Drawing D!50-2-1.

6. NC~s

6.1 Intended use. The radioactive test samples covered by this speci-
fication are intended to provide a radiation source hat permits the

-operator'to ascezrmat 'the operatiag"condCU". of ",T,/FD: 27 ladi=ac set-
when no known radiation field is available.
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6.2 Ordering data. Procu.rement documents shou.4 specify the
fol.oving:

(a)
(b)

(d)
tal±ner.

The title, number, and date of this specification.
Level of packaging and packing required.
Quantity required in each shipping container.
When wood preservative is not requizred on shipping con-

6.3 Caution. Care should be exercised to, prevent injury to personnel
engaged in hand!lig and testing radioactive sources. The National
Bureau of Standards handbook (33S No. 73) and Atomic Energy Cc-mission
Regulation 10 CPR 20-40 contain information pertaining to protection
of personnel from radioactive emanations.

Custodian:

Army - MU

Preparing activi ty:

Ary - MU ()

Project No. 6665-A217

* U- & GOVUMW41 PINTNG OFFICS 1UMUI-52/A.7U I
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ENGINELMING CHANGE PROPOSAL (SHORT FORM)
."SEZ MIL,.STD-481 FOR INSTRUCTIONS)

DATE PREPARED

2 7 MAR lW7n
ECP NO. - PROCURING ACTIVITY NO.

I. ORIGINATOR NME A.ND AORESS

Def Dev & Engr Lab
Pdn & Maint Engr Lab

6. SPECIFICATIONS AFFECTED

wit. CODE SPECS FICATIOIE/OOCUAINT NO.

MTT.-R-9l1O9
REV.

B. CONTRACT NO. & LINE ITL.%9. TITLE OF CHANGE

Revision to Specification DAAAI5-70-C-0062

10. CONFIGURATION ITEM NCMENC• ATURE II. IN PRODUCTION

Radioactive Test Sample, Kr 85, MX-7338 EYES -No
I1. NAME OF PART OR LOWEST ASSEMBLY AFFECTED -73. PART NO. OR TYPE OESINATION

Military Specification NIL-R-51305
I4. DESCRIPTION OF CHANGE

For details to changes see attached DD Form 1695, Notice of Revision.
Changes occurr in the following paragrap1~s: 3.1.2.2

3.3
4 !-4.3.4
14.44.1.2

15. NEED FOR 04ANGE
To improve the radioactive leakage test procedure, to assure a better quality
end item and to clarify method of determining end item effective activity.

CONCURRENCE:
+.-.iýOUIS VALCARENG'CI, QA -Engr

IS. EFFECT ON ASSOCIATED EQUIPMENT

None

17. PRODUCTION EFFECTIVITY BY SERIAL NO. I15. EFFECT ON PRODUCTION DELIVERY SCHEDULE

All itemsj None

l1. RECOMMENDED RETROFIT EFFECTIVITY jZO. KITIMAT ED. IT .iERY 504E_.HLE

NIA

-t. ESTIMATED CO5TS/SAVItG5

None ___________ACIVITYATHORIZNG_________________

Z•3. APPROVAL/OISAPPIROVAL

GOVERtI-ENT ACT1I ITY SIGNATURE OATE

- - mia -

L) ,J I ) Cc ija10:: 'z
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4 NOTICE Of REVISION (NOR)
(S•Z .ILT-STD-48O FOR IJ.•STRcTIONS)

This revision described below has been authorized for the document listed.

NADDRESS Lbo.ngr lab V7MAR 1976`tI.' ORIGJINATOR NPJA 0

Def Dev & E
Pdn & Ma int

2. TITLE OF OCCLIMENT

Engr Lab

Military Specification

7. CONFIGURATION ITEM (OR SYSTEM) TO WH4ICH £CP APPLIES

Radioactive Test Sample, Kr 85, MX-7338
11. DESCRIPTION OF REVISION

a. Change Pare 3.1.2.2 to read as follows:ý Radioactive Leakage. The capsule
shall show no evidence of radioactive leakage when teased as specifled in 4.4.4.!.

b. Change Pars 3.3 to read as follows: Activity. The radioactive test sairple
shall have an effective activity of 5 millicuries + 10 percent, corrected for ccpper
and aluminum radiation attenuation, when tested as specified in 4.4.4.2.

c. Paras.4.l.4(b) Critical defect No. I - Delete "Hermetic seal" and add
"Radioactive leakage".

d. Change Para 4,.4..1 to read as follows: Radioactive Leakage. Each
* capsule (Drawing B124-12-8). shall be placed in a small volume container and

tightly sealed.. Subject the container to a 2 hour vibration test in accordance
with ASTM Method D999. in su'ch a manner that the speed of vibration will yield
output forces acting on the comtainer equal to one times gravity. Set the
container aside for a 6 day period. At the end of the 6 day period, break the
containment seal and sample the entrapped air for the presence of radioactive
leakage using a suitable calibrated survey meter.

e. Change Pars -. 4.4.2 to read as follows: Activity. -The radioactive
test sample (Drawing C124-12-6) shall be tested for effective activity using
a calibrated scintillation probe connected to a scaler or spectrometer. Correct
the activity readings for copper and aluminum radiation attenuation. Each
radioactive test sample shall be numbered and the activity level recorded
(initial reading).

9. THIS SECTION FOR GOVERNMENT USE CNLY

A. 0.1CC One

EXISTING DOCUMENT SUPPLEMENMTED BY THIS tEVSED DOCUMENT MU1ST BE RECEIVED BEFORE CUSTODIAN OF. ASTEIR 0OCU,4EIT SHIALL W4AAE QOYE
K~ OK KAY BE USED IS MNAUFACTURE. U.JMANUFACTURER WAY INCORPORATE THIlS CHANGE. REVISION Aso fupatsx amsta 510oUCUEAr 0

S. ACTIVITY .JTWrMg CEQ TO AVP*OV9 OMSNGL FOR GOVENSWI4?t SIGNAflJIE Apia TI TLE O.TE~

Def Dev 4, Engr lab, Pdn & 11Maint Engr Tab~iaC-HAtZL ~J. _SCHUI.:?YY, ?dn!'En2r .2ý f'

19. ACTIVITY ACCOMMIbSMIG Stym ION j cimCNEYCO 451O4ArUAEI * I E

DD I o, 1695
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.SECTION A-A
SCALE 2T

I1 ;;',S ll..VN;,O SALL IA"E IIEIIPP[EII[) IN ArI:OIIDOA;.E •[it

l FLIr;AULE STAIIDAROI LISTED lId t 911L SPEC AItL.JV.0IJ

2. THE 10OILOV4IN0 AIRE MANIIATORY V,'HCN INOICAIED BY 9

C REMOVE BURRS 1 BREAK SHARP IDOLS .010 MA.

o FILLETS .010 MA•A ff.

o -v ALL OVER. EXCEPT AS NOITD

L3 DIMENSION'S APPLY AFTER PLATIPIC,

3 TOtERA'ICLS ON STOCK MATERIAL SIZES. SHALL BE AS
$°ECOllO IN APrLICAIILE Sl'[CITk:AIIONS.

3. APPLY lITE4 6 FOR DISTANCE IIIDICATED

I'. APPLY ITEM 6 AROUND ITEIt N AND PRESS FIT ITEll 3 ITO ITEII 1.
N. SEAL ASSEMBLY WITH ITEIh 5. SEALED (ND OF ASSEIIBLY SHALL BE FAEE

OF E(ICESS EPOXY TESIN AND SitOlJTH.

4. FOR LE4KAGE (EST AND AOCITIONAL REQUIREIIEZITS SEE END ITEM SFfC
MIL-R-5130~.

7. BAILL CHAIN HFG CO. INC

7U S. FULITON AVE.

MOUNT VERNON. HNL YORK. 10550

ý DLI 24-12-0
, .'71"

,, . n o 0

RETAINING SLEEVE-PART NO. IOSL (HOLE SIZE FOR.SLEEVE .2211 SEE NOTE 7 1
115 LBS HINIPt) PULL

COUPLING-PART NO. ICe :(.IBB+.OIS HOLE DIA) SEE NOTE 7

CHAIN PART NO. 10 (CARBON STEEL. NIEKEL PLATED) LENGTH SEE NOTE 7
:.u' IIICHEST I!2

RING. DEE. CLAISS 2. SIZE 0/16 , 7/1 ? .0625 NON THx, 4IL-R-3320 7
CAD OR ZINC PLATED

- - . ANODIC COATINO GZL-A-SB2S

- - AOIIEll£.IYE. ERONT PO SIX .F TT.1 MIL-A-1623

-* | L.1'1ql."R. ACRYLIC. COLCl r:.TPLI IIIL-L-dL352
A iIEt4-12Il. IVLIF.NTIFICArIOPI TAG

I i11124-12-0 PLUG
I IUIE-13-N CPSULB

I 124-12-7 BODY

ROY ORAWINO OR PART NO. NOMENICIATURE MATERIAL SPECIFICATION T'

LIST OF MATERIALI

DIMIAIIONI AAl IN lOIERII

SI¶.AEC AN O11 MS .04

S PLMCK OtClI•I+I * ,

FRACIITIONS 1 II/

ANLII a 0'30

MANIIAIL

...... I'IIDIP .... %§ B AP -1966

*,Atmib OlbA I0IC.1ttst

~0s~~~u

Diff OF 1.lL ARMY

U 5. ARMY EDGEWOOD ARSENAL
IiL[WO<O AYIhSIAt. MAIJTUANO

RADIOACTIVE TEST SAMPLE.
MX7338 /PDR-27R

CO8 13 ;J'I it I 2-1

SCALE 1/1 I ISHEET
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NOTES:
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RADIOACTIVE MATERIAL

HRC. LCINaL..971022-11
SERIAL. NO.
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-MILITARY AUIHORIT.
,DATE OF HANUFACTURE
'USE AND DISPOSAL Th3-6665-261
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Proaut;- specmca ion

Variable energy X-ray source
code AMC.2084

Data
sheet
11196

SPECIFICATION

Construction:
A compact assembly containing a sealed ceramic primary source which excites characteristic X-rays from six different
targets in turn. The annular primary source surrounds the X-ray emission aperture in the fixed part of the stainless steel
assembly and the targets are mounted on a rotary holder. Each target can be presented to the primary source in turn and
the characteristic X-rays from the target are emitted through the 4mm diameter aperture.

Rotary target holder
(6 targets)

I ISection of lid

X-ray aperture
Target

Dimensions in mm

Sealed annular
primary source

Primary source:

A 1OmCi americium-241 source, consisting of a ceramic active component in a welded stainless steel capsule, with integral
tungsten alloy rear shielding.

X-ray emission:

Target
selected

Energy (keV) (1)

K a K3
Photon yield (2)

(photons/sec per steradie.)

Cu
Rb
Mo
Ag
Ba
Tb

8.04
13.37
17.44
22.10
32.06
44.23

8.91
14.97
19.63
24.99
36.55
50.65

2,500
8,800
24,000
38,000
46,000
76,000

Notes: (1) weighted mean energies.

(2) the photon yield has been determined using a high resolution Si (Li) X-ray spectrometer (the values
listed amending those shown in the 1974/5 catalogue); the photon output is highly collimated
limiting emission to -0.5 steradians.

Maximum surface dose rate: (excluding emission aperture where the dose rate will vary with the target in use) <0.1mR/h
(as measured with type NIS295 gamma dose rate meter which has a flat energy response from 45keV to 2.5MeV.)

I,A mersnam
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Certificate of radioactive source Integrity QCS 592 Issue 1

Title

Assembly code

Assembly drawing

Nucilde

Radlotoxicity group

Maximum activity

Variable Energy X-Ray Source (V.E.X.)

X208

ARC 10469/S

: Americium 241 (Am-241)

A

30mCi (1.11 GBq)

CLASSIFICATION . BS/ISO/ANSI77 C64344 (Assessed)

RECOMMENDED WORKING LIFE 15 Years (seesvirleaf)

Testsources : No tests were performed. This assessed classification is based on
experimental data obtained from tests performed on the V.E.X. primary capsule
assembly Code X1146. Drawing number ARC 10048/S. See QCS144 for BS/ISO
classification and QCS402 for IAEA special form testing.

Tests carried out In accordance with Recommendation of:

1-1184Q88:ý joi.n 0a9: AWS lN642: IAEA Safety -Srfies ý ":

Leaktest TEMPERATURE PRESSURE IMPACT VIBRATION' PUNCTURE
method Units

Quality~otel~ ' - tc
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Certificate of radioactive source Integrity (CS 144 Issue 3

Title

Assembly code

AssemblydrawIng

Low Energy Photon Annular Source (V.E.X. Primary Capsule)

X1146

ARC 10048/S

Nuclide :Americium-241 (Am-241)

Radlotoxicity group

Maximum activity : 30mCi (1.11 GBq)

CLASSIFICATION BS/ISO C64344

RECOMMENDED WORKIN3 LIFE 15 Years (seeoverleDf)

Testsources : Two active sources serial numbered AMC1847
containing 10 millicuries of Americium-241 as ceramic.
number ARC 10048/S Issue B.

Tests carried out In accordance with Recommendation of:

and AMC1848. Each
Assembled as per drawing

BS.C298: 1976 ISO.2919: 1980(E) A~NSIN642: !ASA gaiety SeFr&108N :

L.eaktest TEMPERATURE PRESSURE IMPACT VIBRATION PUNCTURE Units
method 6 4 3 4 4

PASS' PAS PASS PASS " Abb
Immersion 0.02 0.03 0.06 0.03 0.06 Nanocuries
(QCR31)- 0.02 0.02 0.04 0.40 0.04

NOTE: This capsule has also been
See QCS402.

°.°,,i~o~oolliH0 ~ . ..... ..l ..i...oo.. o•°........................,°°,HO,.°......

Quality Controller. Sources

ISSUED 21 May 1985
"°°'S',U E .............................. ..O.O O, ll J . .....*aH H,°.......

tested for IAEA special form material approval.

Production Manager-Sources

30 April 1988EXPIR ES ..........................................................................
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Certificate of radioactive source Integrity OCS 402 Issue -3

Title

Assembly cods

Assemblydrawing

Low Energy Photon Annular Source (V.E.X. Primary Capsule)

X1146

ARC 10048/S

Nuclide :Americium-241 (Am-241)

Radiotoxilcity group

Maximum activity : 30mCi (1.11 GBq)

CLASSIFICATION Special Form

RECOMMENDED WORKING LIFE 1 5 Years (see overleaf)

Testsourcee One simulated source serial number 1. Containing 5pCi of soluble
Caesium-137 chloride. Assembled as per drawing number ARC 10048/S Issue B.

Tests carried out In accordance with Recommendation of:

169.2949! AN6IP642: IAEASafetySeries No.,: 1973

Leaktest TEMPERATURE IMPACT PERCUSSION Units
method

ISO 6

Immersion PASS PASS PASS
(QCR31) <0.02 0.03 0.08 Nanocuries

Immersion PASS PASS PASS
(Para 737) 0.03 0.03 0.03 Nanocuries
Helium
Pressurisat on PASS PASS PASS a

(QCR 13) 3.06 x 10 .53 x 10- 4.79 X mb-8 sec-

NOTE: This capusle also has a BS/ISO integrity classification of C64344.
See QCS 144.

.........,o , . ,. o.l.... ..... ....... ..... .. ....

Ouality ControIIer-Sources ,

21 May.1985I .€ lq !'• . . ..J.. . . . . . . . .. . .-.. . .

Production Manager- Sources

In %-J 4 ^



Reference ................ G /. ......................

Certificate Issue ........................................2

I

Certificate of Approval
of Design for Special Form Radioactive Material

Title

Low Energy Photon Annular Source - Capsule X.208

Drawing Nos and Specification Reference.

ARC 10048/S Issue C
ARC 10040/S Issue B

RSD/CTR/133 Dated 23 July 1981

Radioactive Material Maximum Activity

Americium 241 30 mCi

THIS IS TO CERTIFY that the Secretary of State for Transport being, for the purposes of the Regulations
of the International Atomic Energy Agency, the Competent Authority of Great Britain in respect of inland
surface transport and of the United Kingdom of Great Britain and Northern Ireland in respect of sea and
air transport and the Department of the Environment for Northern Ireland being the Competent Authority
of Northern Ireland in respect of inland surface transport, have approved the above-mentioned Special
Form De.ign. Radioactive material manufactured to the above-mentioned design qualifies as special form
radioactive material and as such will meet the requirements of the regulations overleaf.

This Certificate of Approval applies only to the. design as set out in the above named drawings and
specifications submitted by Amercha~m International plc

In the event of any alteration to the above 4.enticned drawings and specifications or in any of the facts stated
in the application for approval, this certificate will cease to have effect unless the Competent Authority is

notified of the alteration and the Competent Authority confirms the certificate notwithstanding the alteration.

This Certificate Cancels all Previous Issues and is valid until 31 October 1987

Competent Authority
'Identification Mark:

GB/ol/S

UNTEO KRITGDOM COMPETENT
AUTHORITY' FOR THE TRANSPORT

8 OCT 1984

OF RADIOACTIVE
MATERIALS

?'I' Transport diological Adviser
Department of Transport
2 Marsham Street
London SWI P 3LB

On behalf of the Secretary of State
... for Transport and the Department of



Technical
information

Quality control

Quality control of radiation sources can be divided
into two main parts:

1: checks made routinely during production;

2: special tests on prototypes.

Routine checks during production include:

1: tests for leakage and contamination, normally
carried out just prior to shipment;

2: checks for activity content or radiation output
against production reference standards.

The results of tests for leakage and contamination
are given in a TEST REPORT which also includes.
the result of any routine content or output
measurements.

Source dimensions, where these are critical, are also

checked. 4

Special testing of prototypes, see page 98.

Standards for the testing of sealed radioactive
sources have been specified by the International
Standards Organization, as follows

ANSI.1677 'Sealed radioactive sources-General'
ANSI.2919 'Sealed radioactive sources-
Classification'

and
ANSI Ilecfnical Report 'Sealed radioactive
sources-leak test methods'

Testing for leakage and contamination
Stringent tests for leakage are an essential feature
of radioactive sources production. The methods
adopted depend on the design and intended
application of the source and also on regulatory
requirements. Where necessary, tests can be
specially modified to meet particular requirements.

The standard methods used for testing radiation
sources are listed below. The particular tests used
for each type of source are given under the
appropriate product entry.

,,Wipe test A,
The source is wiped with a swab or tissue,
moistened with ethanol or water; the activity
removed is measured. Limit: 0.0051±Ci.

Wipe test B
The source is wiped with a swab or tissue,
moistened with ethanol or water; the activity
removed is measured. Limit: 0.051 .Ci.

Bubble test D*
•7he-s-Urce is immersed in a suitable liquid
(ethanediol) and the pressure in the vessel reduced
to 100mm of mercury. No bubbles must be
observed.

Immersion test F
The source is immersed in water at 50 °C for 8 hours
and the activity in the water measured. Limit:
0.05l.Ci.

.Oimmerslon -test'L
The source is immersed in water at 50°C for 4 hours
and the activity in the water measured. Limit:
0.0051LCi.

Immersion test M
The source is immersed in water which is raised to
1000C and held at that temperature for 10 min. The
water is then removed, the source cooled and rinsed
using fresh water. These operations are repeated
twice, boiling in the water from the preceding
rinsing operation. If the activity detected in all the
liquid collected is less than 0.005iCi the source is
considered to be leak-free.

Helium mass spectrograph test H
Limit: leak rate of 10-8 standard cm 3/sec.

Emanation test K
(scintillation counting test for radon)
The appliance is immersed in a solution of a
phosphor in an organic liquid under vacuum; the
leakage of radon is measured by liquid scintillation
counting.

The limit corresponds to about 5 x 10- 1 Ci per 24
hours.

ZZ!:)
7.;2
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NOTICES

The citation of trade names and names of manufacturers in
this report is not to be construed as official Government
indorsement or approval of commercial products or
services referenced herein.

Disposition

Destroy this report when it is no longer needed. Do not
return it to the originator.
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ENVIRONMENTAL TEST BRANCH
ENGINEERING DIVISION

TECHNICAL SUPPORT ACTIVITY
FORT MONMOUTH, NEW 3ERSEY 07703-5301

DELSD-EE

DELSD-E REPORT NO. 86 6 September 1985

SUBJECT: Amersham Corporation, Americium-241 (AM-241),
Variable Energy X-Ray Source

1. BACKGROUND:

a. The Amersham Corporation Variable Energy X-Ray Source is to be used for the
calibration of the PDR-560/DT-590 X-ray probe. The primary radioactive emissions
from this source are Alpha and Gamma radiations. Alpha radiation is considered
non-penetrating radiation and therefore, does not present an external radiation
hazard to personnel. In contrast, Gamma radiation is considered penetrating
radiation and may represent an external radiation hazard if established guidelines
are not observed. Safety guidelines were provided by the CECOM Safety Office.
These guidelines were followed during handling and testing of the source.

b. These tests were requested by Mr. Joseph Santarsiero of the CECOM Safety
Office, Fort Monmouth, New Jersey.

c. An X-ray source was supplied by the CECOM Safety Office for testing.

2. DISCUSSION:

a. These environmental tests were conducted by personnel of the Environmental
Test Branch, Technical Support Activity, ERADCOM, Fort Monmouth, New Jersey.
The facilities used are located in Bldg. 2704, Charles Wood Area.

b. Contamination testing and testing of the source was conducted by health
physics personnel of the CECOM Safety Office.

3. IMMERSION TEST:

a. Test Requirement: The X-ray source shall be immersion proof to a covering
depth of 3 feet of water for a period of not less than 2 hours.

b. Test Facility: The X-ray source was tested using the Webber
Model WF-27-100+250v Temperature/Altitude Chamber and the Immersion Tank.

c. Test Procedure: The X-ray source was subjected to the test of MIL-STD- 81C,
Method 512.1, Procedure I. The source was stored at +130OF for 2 hours prior to
immersion. After storage at +1300, the source was immediately immersed in water
which was at room temperature. Immersion was for 2 hours and was such that the
test item was 36" below the surface of the water. The source was then returned to
Mr. Santarsiero for performance testing.

d. Test Results: It was reported by Mr. Santarsiero that the immersion test
caused no damage or degradation to the X-ray source (see Figure 1, Data Sheet,
Appendix A).



4. ALTITUDE TEST:

a. Test Requirement: The X-ray source shall be able to withstand air
transportation at altitudes up to 40,000 feet above sea level.

b. Test Facility: The X-ray source was tested using the Webber Model
W F- 27- 100+250v Temperature/Altitude Chamber.

c. Test Procedure: The X-ray source was, tested in accordance with
MIL-STD-810C, Method 500.1, Procedure I. The X-ray source was installed in the
altitude chamber and the pressure in the chamber was decreased at a rate which did
not exceed 2,000 feet per minute, until a pressure corresponding to an altitude of
15,000 feet was reached. This pressure was maintained for not less than 1 hour.
The pressure was then decreased to that which corresponds to 40,000 feet altitude
and maintained for 15 minutes. The chamber was then returned to ambient
conditions upon completion of the altitude test.

d. Test Results: It was reported by Mr. Santarsiero that the altitude test caused
no damage or degradation to the X-ray source (see Data Sheet, Appendix B).

5. HIGH TEMPERATURE TEST:

a. Test Requirement: The X-ray source shall withstand exposure to ambient air
temperatures as high as +160 0 F.

b. Test Facility: The X-ray source was tested in the Webber Model
WF- 27- 100+250v Temperature/Altitude Chamber.

c. Test Procedure: The X-ray source was tested in accordance with
MIL-STD-810C, Method 501.1, Procedure II. The chamber temperature was raised
to +120OF and maintained for 6 hours. During the next hour, the chamber was raised
to + 160OF and maintained for 4 hours. The chamber temperature was then returned
to +120°F within a 1 hour time period. The 12 hour cycle described was repeated
two additional times for a total of 36 hours. Upon completion, the chamber was
returned to ambient conditions.

d. Test Results: It was reported by Mr. Santarsiero that the high temperature test
caused no damage or degradation to the X-ray source (see Data Sheet, Appendix C).

6. LOW TEMPERATURE TEST:

a. Test Requirement: The X-ray source shall withstand exposure to ambient air
temperatures as low as -60 0 F.

b. Test Facility: The X-ray source was tested using the Tenney Model TR- 16
Temperature Chamber.

2



c. Test Procedure: The low temperature test was performed in accordance with
MIL-STD-810C, Method 502.1, Procedure I. The X-ray source was placed in the
temperature chamber and the storage temperature was maintained at -60OF for a
period of 24 hours. Upon completion, the chamber was returned to ambient
conditions.

d. Test Results: It was reported by Mr. Santarsiero, that the low temperature test
caused no damage or degradation to the source (see Data Sheet, Appendix D).

7. VIBRATION TEST:

a. Test Requirement: The equipment shall withstand the vibration environment
induced during transportation and handling as a non-military (non-ruggedized) item.

b. Test Facility: The X-ray source was tested on the MB Model C-200 Vibration
Exciter (see Figure 2). An L.A.B. horizontal motion slip table was utilized for
directions other than vertical. Other equipment used for monitoring the vibration
level was an Endevco Model 2735 Charge Amplifier, Hewlett-Packard Model 5451C
Fast Fourier Analyzer/Vibration control system, and a Nicolet Model 660B Dual
Channel Analyzer.

c. Test Procedure: The vibration test was performed in accordance with
MIL-STD-810C, Method 514.2, Procedure I. The vibration level was performed in
accordance with Curve M of Figure 514.2-3 of MIL-STD-810C. The level was as
follows: 5-14 Hz at 0.2 in. Double Amplitude (D.A.), 14-33 Hz at 2 G's peak
acceleration, 33-52 Hz at 0.036 in. D.A., 52-2000 Hz at 5 G's peak acceleration.
The vibration was applied along each of three mutually perpendicular axes of the
test item. The vibration was swept logarithmically, such that a complete cycle
(5-2000-5) consumed 36 minutes. The X-ray source was subjected to the cycling
test for 3 hours in each axis for a total test time of 9 hours.

d. Test Results: It was reported by CPT Zarick of the CECOM Safety Office that
the vibration test caused no damage or degradation to the X-ray source (see Data
Sheet, Appendix E).

8. DROP TEST:

a. Test Requirement: The X-ray source shall be capable of withstanding the shocks
normally induced by accidental drop of the X-ray source.

b. Test Facility: The X-ray source was tested using the L.A.B. 100 lb. Capacity
Drop Tester.

c. Test Procedure: The drop test was performed in accordance with
MIL-STD-810C, Method 516.2, Procedure II. The X-ray source was dropped twice
on each flat face and eight times on the round surface, twice at each 900 location
about the circumference, from a height of 48± 2 inches, for a total of 12 drops onto
2 inch plywood backed with concrete.

3



d. Test Results: The source was originally dropped in the wooden case (see Figure
3). However, inspection after the second drop revealed that the case had shattered
(see Figure 4). The remaining drops were done without the case. -It was reported by
CPT Zarick that the drop test caused no damge or degradation to the X-ray source
(see Data Sheet, Appendix F).

9. SUMMARY:

TEST PASSED FAILED

Immersion (MIL-STD-810C, Method 512.1, Procedure I) x
Altitude (MIL-STD-810C, Method 500.1, Procedure I) x
High Temperature (MIL-STD-810C, Method 501.1, Procedure II) x
Low Temperature (MIL-STD-810C, Method 502.1, Procedure I) x
Vibration (MIL-STD-810C, Method 514.2, Procedure I) x
Drop (MIL-STD-810C, Method 516.2, Procedure II) x

10. CONCLUSION: It is concluded that the X-ray source met the immersion, altitude,
low and high temperature, vibration, and shock environments of MIL-STD-810C.

4•
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APPENDIX A

IMMERSION TEST DATA SHEET



ENVIRONMENTAL TEST LABORATORY TEST LOG
DATE -4- Juo- g.."TEST NO. 1/ S-1402 7

I CUSTOMER ORGAN. 9,U6/-5•-4 I PROJECT ENGINEERj,-S-,Qi',125/ Leo
TEST ENGINEER Jo)Jq,,/ tvA 14 J TEST TECH. J. C-4i--A2-..9A 1J -. 7ý-, a.s

II I

NOMENCLATURE MODEL Y,,•,e. So,/) , iR e.e SERIAL .# 3ý34 z2-4
TEST CONDITIONS .CK4 ae, - s',./91,' l•f/OAO) '•,,.O.- 2 ./-
DESCRIPTION c/* ,6-2z .. _ 'o 2. r, .

'~ e -e z5,-- :e-7 "', A4 '~A' - 9 OA(T --- fJ-"r, __ • '

DATE TIME EVENT INITIAL
Pd~~A 6- - iaz r- ,/eS '"ý '~ /MIww VI4 .- ____-V

i~b4~~d1/o, 9*,7 -4Al $ ,"CA eV Old

________- Pdi ?O4/A 70 79'L' 7

_____ 1-57~ 0

Xo",*ccr;< 'k.-,.VANL "r,+O".ode TweCFw

I - ~ z"-~ ~34~y ~ -

REMARKS: SEE DATA SHEET NUMBER

L5~k ,.• '/ - C,,.V -,, 5 7,,4 ,M,- J'.. ,~ ,

-oleo &.i ,,. e,47 4)A o

A-1
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ALTITUDE TEST DATA SHEET



ENVIRONMENTAL TEST LABORATORY TEST LOG
DATE ,-,I-- il,9-TEST NO.

CUSTOMER ORGAN. / - -s#-A,. PROJECT ENO!NEER.-rS4-v-fJ•iff
TEST ENGINEER TEST TECH. i•% Z-1E , .
NOMENCLATURE MODEL . -6 1) ,; SERIAL * 3 4z 1-4
TEST CONDITIONS 74 *es• ,"- • .z../-
DESCRIPTION ^%Z 560 Z -4. W- ,Z-ea.& ,,leva. 7 -.5Z-'-- 7 7

~ ,t7 ~ ~!Z 11W -jO 7P4~Cdo-06'" 4 7-e

.•e#~~loý,1 21-4 --A~vn ~,#/ 444C1'j cM. 0*0'k'

DATE TINE EVENT INITIAL

________ 7-V 7 -~

,, r

__-OAS_ _______,
4 

Ofe'i r-^, ______

RENARKS: SEE DATA SHEET NUNBER

a/ - j*- O

d~2&~Z 4-•~ ) 4/s 4 ~,~ '* /S

7W S

B-1



.APPENDIX C

HIGH TEMPERATURE TEST DATA SHEET



ENVIRONMENTAL TEST LABORATORY TEST LOG
DATE 6-e7. k/A, - 9,&-TEST NO.

I I I

CUSTOMER ORGAN. .4 VC- 9-r1
TEST ENGINEER AZT ,- 'c--

PROJECT ENGINEERJ-SAv 7-xVe. / &,eo
TEST TECH. .

NOMENCLATURE NODEL•,c. •_oi.e SERIAL * 3e 4-2 Z4
TEST CONDITIONS -"'/'m ;,'•2 4/1,,: ,, .
DESCRIPTION 0111e S4 fle,.i, ,.o,7- .w/ 2 ,,,

% - I J

DATE TINE EVENT INITIAL

ora, LZ-~ ____ ' -r' 4ý 44~A 6 41,0~~ SL A

19 f"f,., ,vg'4a&12

7-TAJCK. //:/,a 70 o-.
||/ .... ,e-

REMARKS: SEE DATA SHEET NUMBER
,/ o5/ r-•s -" . ', / :.~/ .B ,W ' " ,",- _.,Z,.'.: ,-

•_V//~n •.•,-•iL •r C-,• -'6, 5 64-,' /,=. ,___•m- ,

C-I



APPENDIX D

LOW TEMPERATURE TEST DATA SHEET



ENVIRONMENTAL TEST LABORATORY TEST LOG
TEST NO.
CUSTONER ORGAN.IVA//Y6I,-"-/•,• PROJECT ENGINEER ,7 eeo

TEST TECH. -I-, &-~Z4o-ýf" A~ a,'TEST ENGINEER ..C L9,A'-/l
I I I • _

NOMENCLATURE MODEL VA ,. zLe. V d ,- SERIAL * 384LL
TEST CONDITIONS /4'•' 7 '-o UNPA '..Co4-o)•• RWA1zb.-24-)DESCR.IPTIO~P,92."•o 5h,- go•,,:•/ • .. ,/• -......

DATE TIME EVENT INITIAL

_______ .z_4 .6ofole hew
//k/p 40S. A

1___V ,-41/ft" ff ~ "__

REMARKS: SEE DATA SHEET NUMBER ..,)~Po. -I res r" ,e ,, rio, W M,,/e.d a-' t,,V/-kiz -d ,t "

,, T_-.C

D-1



APPENDIX E

VIBRATION TEST DATA SHEET



L R V InVIIMLH IAL I LO I LROURAIURI I tO I LUU
LVSV IIWI1PILI~ IML ILOB LADUflIIIUIIJ I~I LUI.i

TTEST NO. DATE, 1)
tCUSTOMER ORGAN. - ... .PROJECT ENGINEER >) C" 1 .ý _
-Iil .....

TEST ENGINEERi&, t
...TEST TECH.

NOMENCLATURE MODEL Ar*s,2 1-1,1- :t SERIAL *
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DEPARTMENI Ut" i•t-.•-nivi,
HEADQUARTERS, US ARMY COMMUNICATIONS-ELECTRONICS COMMAND

AND FORT MONMOUTH

FORT MONMOUTH. NEW JERSEY 07703-5000
REPLY TO

ATTENTION OF

AMS•EL-SF-MR 6 May 1986

MEMORANDIlUM FOR RECORD

SUBJECT: Requirements of U.S. Nuclear Regulatory Coniussion (NRC) License
for the AN/UDM-1 Radiac Calibrator Set and Title 10 Chapter 1, Code
of Federal Regulations, Parts 19, 20 and 21 (10 CFR Parts
19, 20 and 21)

1. The following information is provided to all users of the AN/UDM-1 Radiac
Calibrator Set, thereby satisfying the radiation protection requirements set
forth in 10 CFR Parts 19, 20 and 21:

a. Specific instructions on NRC license/regulatory requirements, duties of
the Radiation Protection Officer, emergency situations, operating and
maintenance instructions, as described in TM 11-1174.

b. Form NRC-3, Notice to Employees, for required posting wherever the
calibrator set will be used and/or stored (enclosure 1).

c. Section 206 of the Energy Reorganization Act of 1974 for required
posting wherever the calibrator set will be used and/or stored (enclosure 2).

d. As stipulated in 10 CFR Part 21, report of radiac calibrator set defects
and noncompliance, as outlined in Section 206 of the Energy Reorganizatin Act of
1974, should be reported. through your appropriate radiological command channels
to the U.S. Army Communications-Electronics Command (CECOM) Safety Office.
Notification shall be made within 24 hours following the identification of
defects or noncompliance.

2. In addition, users may request further information relating to the NRC
license, license conditions, documents incorporated into the license by
reference, and amendments thereto, from Commander, U.S. Army Communications-
Electronics Command, ATTN: AMSEL-SF-MR, Fort Monmouth, New Jersey 07703-5024.
This is in compliance to paragraph 19.11.b of 10 CFR Part 19. The CECOM Safety
Office may be contacted by telephone on Autovon 995-4427 for this purpose.
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SUBJECT: Requirements of U.S. Nuclear Regulatory Commission (NRC) License
for the AN/UDM-1 Radiac Calibrator Set and Title 10 Chapter 1, Code
of Federal Regulations, Parts 19, 20 and 21 (10 CFR Parts
19, 20 and 21)

1. The following information is provided to all users of the AN/UDM-1 Radiac
Calibrator Set, thereby satisfying the radiation protection requirements set
forth in 10 CFR Parts 19, 20 and 21:

a. Specific instructions on NRC license/regulatory requirements, duties of
the Radiation Protection Officer, emergency situations, operating and
maintenance instructions, as described in TM 11-1174.

b. Form NRC-3, Notice to Employees, for required posting wherever the
calibrator set will be used and/or stored (enclosure 1).

c. Section 206 of the Energy Reorganization Act of 1974 for required
posting wherever the calibrator set will be used and/or stored (enclosure 2).

d. As stipulated in 10 CFR Part 21, report of radiac calibrator set defects
and noncompliance, as outlined in Section 206 of the Energy Reorganizatin Act of
1974, should be reported through your appropriate radiological command channels
to the U.S. Army Communications-Electronics Command (CECOM) Safety Office.
Notification shall be made within 24 hours following the identification of
defects or noncompliance.

2. In addition, users may request further information relating to the NRC
license, license conditions, documents incorporated into the license by
reference, and amendments thereto, from Commander, U.S. Army Communications-
Electronics Command, ATTN: AMSEL-SF-MR, Fort Monmouth, New Jersey 07703-5024.
T•his is in compliance to paragraph 1al1.b of 10 CFR Part 19. The CECOM Safety
Office may be contacted by telephone on Autovon 995-4427 for this purpose.
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COBALT (C6)-60

Radiac Calibrator Set AN/U•M-1 contains It Curies of

Cobalt-60. Use extreme care while using this equip-

ment ana follow 7afe procedures in handling, storage

and disposal (AR 385-11 and AR 700-64).
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SECTION I

A-I SCOPE

This manual describes Radiac Calibrator Set AN/UDM-1 and covers its installation
and Operation. It includes instructions for initial service, operation, clean-
ing and inspection of the equipment. The calibrator contains Cobalt-60 which is
controlled by the US Nuclear Regulatory Commission (NRC). Title 10, Code of
Federal Regulations, AR 385-11 and AR 700-64 implement the NRC regulations.
Army-wide possession and use of the calibrators are authorized by a NRC license
issued to the Department of the Army, US Army Communications-Electronics Command
(USACECOM), Fort Monmouth, NJ 07703..

A-2 MAINTENANCE FORMS AND RECORDS

Department of the Army forms and procedures used for equipment maintenance will
be those prescribed by TM 38-750, The Army Maintenance Management System.

A-3 REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

If your AN/UDM-1 needs improvement, let us know. Send us an EIR. You, the
user, are the only one who can tell us what you don't like about your equipment.
Let us know why you don't like the design or performance. Put it on an SF 368
(Quality Deficiency Report). Mail it to Commander, USACECOM, ATTN: AMSEL-ME-

MQ, Fort Monmouth, NJ 07703. We'll send you a reply.

SECTION II. US NUCLEAR REGULATORY COMMISSION REQUIREMENTS

B-i GENERAL

The NRC sets standards/conditions and issues licenses for the use of radioactive
materials in the United States. The AN/UDM-1 comes under NRC regulations and a
license for its use has been issued. Information required by the NRC license
and regulations is contained below:

a. Radiation Protection. Users of the AN/UDM-1 should refer to instruc-
tions on control, safe handling, operation and maintenance contained in this
technical manual. This satisfies the radiation protection requirements of NRC
regulations (Title 10, Code of Federal Regulations, Parts 19 and 20).

b. Notice to employees. Form NRC-3, Notice to Employees, contained in the
back of this manual, must be removed for posting wherever the AN/UDM-1 is used
and/or stored. The posting requirements are contained on the form.

c. NRC License. The NRC license for the AN/UDM-1 and documents relating to
that license are held by the USACECOM Safety Office at Fort Monmouth, NJ.
AN/UDM-1 users may request further information on these documents by letter
addressed to:

Commander
USACECOM
ATTN: AMSEL-SF-MR
Fort Monmouth, NJ. 07703-5024

Requests for further information may also be made by calling AUTOVON 9 9 5-4427 or
COMMERCIAL (201) 544-4427.



DUTIES OF RADIATION PROTECTION OFFICER (RPO)

The specific duties of the appointed RPO will be to:

a. Ensure that the AN/UDM-1 is properly used and/or stored.

b. Ensure records are maintained.

c. Advise USACECOM Safety Office of any forthcoming change in accountabil-
ity, local RPO, or installation relocation for the AN/UDM-1.

d. Submit Radiation Incident Report according to published directives.

e. Establish appropriate radiation controlled areas for AN/UDM-1 use.

f. Post appropriate radiation warning signs.

g. Immediately refer actual or suspected overexposure to medical officer.

h. Ensure that periods of time between leak tests do not exceed 6 months
and supervise performance of leak tests.

i. Secure items against unauthorized use and/or removal.

j. Ensure that all Army, DOD, and Federal Regulations are being followed
* that personnel are exposed to a minimum of radiation consistent with practi-

cal considerations.

k. Conduct a physical inventory according to published frequencies.

1. Submit inventory, leak test, and other reports to the USACECOM Safety
Office as required.

m. Prior to relief from duties, place the AN/UDM-1 in locked storage.

n. Investigate each case of excessive or abnormal exposure to determine the
cause, recommend remedial action to prevent recurrence, and submit a complete
written report to Commander, USACECOM, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ
07703-5024 within 2-3 working days.

B-3 EMERGENCY SITUATIONS

a. Internal Exposure of Personnel.

(1) Internal exposure is the result of personnel becoming contaminated when
radioactiveparticles are inhaled, swallowed, or absorbed through breaks in the
skin.

(2) In the event of a known or suspected internal exposure:

(a) Obtain immediate medical advice from the medical officer.



(b) Remove the individual from duties involving occupational exposure to
ionizing radiation until subsequent exposure limitations are established by
proper medical authority (AR 40-14).

(c) Prepare written report of circumstances leading to the internal expo-
sure; include serial number(s) of the AN/UDM-1 involved, action taken to prevent
recurrence, and other applicable information. Forward the report through proper
channels to Commander, USACECOM, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703-
5024.

b. Damage or Leaking AN/UDM-1. An AN/UDM-1 could begin to leak as a result
of damage to the source. Action required in the event of a known or suspected
leaking calibrator is:

(1) Discontinue use of the calibrator. Cover it with plastic, seal it with
tape and label it as contaminated.

(2) Monitor personnel, equipment and areas for possible contamination and

decontaminate as required.

(3) Report the item to the USACECOM Safety Office.

(4) Dispose of the AN/UDM-1 as directed by the USACECOM Safety Office.

(5) Report the completed disposal action to USACECOM, ATTN: AMSEL-SF-MR,
Fort Monmouth, NJ 07703-5024.

c. Firefighting Emergency Procedures.

(1) General. Emergency plans must include procedures for combating fires
involving radioactive items. Plans should be commensurate with the quantity and
type of items present. Firefighting personnel must know the location(s) of the
items and must be familiar with radiation protection procedures. As a general
rule, personnel should wear protective respiratory equipment when fighting fires
involving radioactive items.

(2) Emergency procedures.

(a) Evacuate personnel in the immediate area who are not directly involved.

(b) Notify the fire department.

(c) Extinguish the fire, if possible, and if radioactive materials are
involved with possible release to the environment, clear personnel from downwind
area immediately.

(d) Notify the RPO.

(e) Notify medical personnel when appropriate.

(f) Control access to the immediate area.



(g) Monitor personnel, equipment, supplies and environs with appropriate
radiation survey instruments.

.,(h) Decontaminate personnel, equipment, supplies and environs.

Wi) The RPO shall record and report the results of the fire to Commander,
USACECOM, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024.
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WARNINGS
Dangerous gamma radiation is gienT off from the cobalt 60 source in the M3A1 radioactive source set. All use of a
radioactive source set must be supervised by a responsible individual who has received specific training in the proper
use of the set.

Never eat, drink, or smoke while usixig the radioactive source set.

The radioactive source set will be used only by individuals trained and certified in the proper use of the set. Each
time that the radioactive source is removed from the shield, the radiation protection officer must delineate the radia-
tion controlled area and post radiation warning signs.

Never allow personnel without film badges and dosimeters inside the restricted area.

Never touch the radioactive source capsule.

Always use the magnetic handler for handling the radioactive source.

Never look into the well of the shield or unnecessarily expose parts of the body to the radiation which issues from the
radioactive source capsule in the well of the shield.

Never take the radioactive source from the shield without having a radiacmeter available and in good working order;
e.g., an AN/PDR-27.radiac set.

Never leave an unshielded radioactive source unattended. If necessary to leave the source set, reshield the radioac-
tive source and lock the container.

If a radioactive source capsule is damaged or broken and radioactive contamination occurs, follow the emergency
procedures described in paragraph 2-18 of this manual

Maintain records of exposure of personnel.

Wear a film badge, a calibrated dosimeter, and disposable protective gloves while performing the leak test. Do not
spread contamination by touching other objects with the gloves. Do not leave the unshielded radioactive source or

- the opened storage case unattended. Do not stay in the radiation.area no longer than necessary to perform the leak
test.

* Wear disposable protective gloves

Before removing the radioactive source capsule from the shield, select a calibration site in an area that is away from
the normal stream of traffic., The selected site should be unobstructed and have a level floor or ground surface ap-
proximately 16 meters (53 feet) square. The calibration site may be in a one-story building or out-doors.-
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REPORTING OF ERRORS
You can improve this manual by recommending improvements using DA Form 2028-2

(Test) located in the back of the manual. Simply tear out the self-addressed form, fill it out as
shown on the sample, fold it where shown, and drop it in the mail.

If there are no blank DA Form 2028-2(Test) In the back of your manual, use the standard
DA Form 2028 (Recommended Changes to Publications and Blank Forms) and forward to the
Commander, Edgewood Arsenal, ATTN: SAREA-DE-ET, Aberdeen Proving Ground, MD
21010.

In either case a reply will be furnished direct to you.
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CHIAPTER 1
INTRODUCTION

Section I. GENERAL

1-1. Scope
This manual is published for personnel who operate the
M3A1 Radioactive Source Set, and for personnel who
perform the organizational and direct support mainte-
nance on the set. The manual contains a description of
the source set and information- on its use, functioning,
and maintenance. It also gives instructions for ship-
ment, storage, and disposal.

1-2. Authorization for Issue of Radioactive
Source Sets
M3A1 radioactive source sets are issued throughout the
Army without a special license being required of the in-
dividual user. The US Nuclear Regulatory Commission
(NRC) Byproduct Material License No. 19-1826-2 is
issued to the Department of the Army. The licensee is
Department of the Army, Edgewood, ATTN: Safety Of-
fice (SAREA-SA), Aberdeen Proving Ground, MD
21010. Oversea users (who are exempt from NRC
regulations) are authorized possession of the M3A1
source set without a specific DA authorization as the
NRC license 'is equivalent to DA authorization for
Army-wide possession.

1-3. Record and Report Forms
a. Use the following forms with the equipment:

(1) DA Form 2791-R (Radioactive Materials Move-
ment--Shipment/Receipt) (LRA).

(2) DD Form 6 (Packaging Improvement Report).
(3) DD Form 1141 (Record of Occupational Ex-

posure to Ionizing Radiation).
(4) NRC (Nuclear Regulatory Commission) Form 3

(Notice to Employees-Standards for Protection Against
Radiation)

NOTE
NRC Form 3 (fig. 2-2) can be obtained from
the NRC operations offices listed on the
Form 3, or the form may. be reproduced
locally.

b. Equipment maintenance forms and procedures for
their use are prescribed in TM 38-750.

c. Refer to TM 43-0139, Painting Instructions for
Field Use, for instructions for painting of the storage

case.
1-4. Supervision

a. Handling, storage, transfer, use, and.disposal of
the M3A1 radioactive source set will be under the
guidance of the installation, activity, or unit radiation
protection officer. He should have successfully com-
pleted Radiological Safety Course No. 7KF3 (or its
equivalent)O given at the US Army Ordnance Center
and School, Aberdeen Proving Ground, MD 21005.

b. The radiation protection officer. will make sure
that each individual who is assigned the responsibility
for the use of an M3A1 radioactive source set has
received sufficient instructions in the use of the set.

. The radiation protection officer will prepare a
statement of training for each individual who is
assigned the responsibility for use of the radioactive
source set. This record will Ue placed in the individual's
official personnel folder (201 file).

1-5. Control
The M3A1 radioactive source set is classified as an 4nt
dividually controlled item.

a. The radiation protection officer will obtain writ-
ten approval from his Commnii-nd radiological control of-
ficer to ship the M3A1 set to another installation or ac-
tivity. After written approval is obtained, the radiation
protection officer will ship the source set. DA Form
2791-R is used as a shipping document and also as. a
receipt. This form and the radioactive source set
records will accompany the source set to its new
destination.

b. Within 5 days after receiving the radioactive
source set, the receiving radiation protection officer
will send two copies of the DA Form 2791-R receipt to
his radiation control officer.

c Leak tests will be made of the M3A1 source set
upon initial receipt, at least every 6 months thereafter,
prior to shipment or anytime a leak is suspected. (See
paragraph 2-5.) Inventory and Leak Test Reports, RCS
AMC-192 will be submitted through command chan-
nels. 4

Section II. DESCRIPTION AND DATA
1-6. Use
The Department of the Army is authorized by the
Nuclear Regulatory Commission (NRC License No.
19-1826-2) to procure, use, repair, ind transport M3AI
radioactive source sets. These sets are used to calibrate
radiac survey meters, such as those in the
AN/PDR-27( ) radiac set and the IM 9 series radiac

dosimeter, and for radiological training purposes (FM
21-48).

WARNING
The radioactive source set will be used only
by individuals trained and certified in the
proper use of the set. Each time that the
radioactive source is removed from the

1-1
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shield, the radiation protection officer must
delineate the radiation controlled area and
post radiation warning signs.

.1-7. M3A1 Radioactive Source Set

case measures 18 by 18 by 20 inches and is designed to
keep the radiation dose rate at the surface of the case
below 200 millirads per hour and 10 millirad/hour at 3
feet from the external surface of the package which
meets the yellow III label shipping requirements (Title
49, Department of Transportation). A millirad is equal
to I1000'rad.

(1) The cover is attached to the case by two hinges
(4, fig. 1-2). A chain (7, fig. 1-4) holds the cover in posi-
tion when the case is open, and two catches (1, fig. 1-2)
lock the cover in place when the case is closed. The case
is equipped with two handles (6, fig. ;-2), one at each
side.

(2) The identification plate on the cover of the
storage case of each radioactive source set is shown in
figure 1-3.

(3) The case is painted yellow and marked in accor-
dance with Department of Transportation Rejula-
tions. Radiation, hazard symbols and eliptical
DANGER Warning backgrounds are painted purple;,
the word DANGER is painted white, and the words
RADIOACTIVE MATERIALS are painted black.

b. Storage Case, Interior (fig. 1-4). A shield (11, fig.
1-4). described in (1) below, is bolted to a platform (8) in
the case, and a spacer (1) is bolted down around the top
of the shield. A magnet cap socket (9) in one corner and
a cutout diagonally opposite the socket in the storage
case provide the means for stowing the magnetic
handler, described in d below. A cobalt 60 decay curve
(6, fig. 1-4), described in (2) below, is fastened inside the
cover of the case.

(1) Shietld A cylindrical lead shield (11, fig. 14),
approximately 6 1½ inches in diameter and 6 V inches,
high, serves as a container for the radioactive source
assembly (13). The shield is encased in a steel jacket
and is mounted on a square steel base (10). A lead plug
(3) .with a handle (2) fits into an opening in the top of
the shield. When the plug is in place in the shield, it
forms the top of an inclosed space in the center of the
shield, this space is approximately 1 inch in diameter
and "h6 inch deep. A shoulder near the top of the in-
closed space supports the radioactive source assembly
within the inclosed space. The shield and plug provide a
lead barrier, approximately 2 1/2inches thick, against
gamma rays emanating from the radioactive source. A
lockbar (4) passes through the handle of the plug and
through slots in the lugs (12) on the shield. The shackle
of a combifiation lock (5) passes through round holes in
the bent end of the lockbar and through an adjacent iug
and secures the radioactive source in the shield. The
combination lock is a high security padlock. The com-
bination can be. changed by use of a key which is sup-
plied with the lock.

AR600741

Pzure I-Z. M3AI Radioactive source set.

The M3A1 radioactive source set (fig. 1-1) consists of a
storage case, a radioactive source and shield assembly
with an MIA1 gamma cobalt 60 radioactive source, a
calibration chart for the source, an M4 telescoping
radioactive source magnetic handler, and a copy of this
manual (TM 3-6665-214-13&P).

a. Storage Case, Exterior (fig. 1-2). The wood storage

1-2
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3:.
2
I

4

4---inge -1 Catch
4Hinge 2 Identfication plate

5 Eliptical DANGER Warning background 3 Radiation sy la

6 Handle
Figure 1.2. M3AI storage case (eXterior).
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0 0

NSN 6665-00-856-8235

RADIOACTIVE SOURCE SET, M3A1
CO BALT' 60._.MC

MANUFACTURING DATE

SERIAL NUMBER

REPLACEMENT DATE

BE PERMIT NUMBER BE670

NRC LICENSE NUMBER 19.1826-2

00

AR600750

1 Spacer 8 Platform
2 H dle 9 Magnet cap socket

3 ng 10 Base
4 ocw 11 Shield
5 Combination lock 12 Lug
6 Cobalt 60 decay curve chart 13 Rdoactive source assembly
7 Chain

Agre 1-1 rdenti=aon platL
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S

Figure 1-4. Storage case and ndodactwe aource ascembly (exploded view).

(2) Cobalt 60 decay curve (fig. 1-5). The cobalt 60
decay curve, mounted on the inside cover of the
radioactive source case, bears the same serial number

as the source. The name and address of the manufac-
turer, the date of calibration of the radioactive source;
the strength at time of calibration in units for exposure
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dose rate at a standard distance; i.e., millirads per hour
(mrad/hr) at a distance of 1 meter, the activity at the.
time of calibration in millicuries I(mCi); and the
replacement date are shown on the decay curve chart.

The decay curve is used to determine the relative per-
cent strength or activity of the cobalt 60 at a given time
(years and months) after the date of initial calibration.
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Figure 1-5. CobaLt 60 deay curve.
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a MZA1 Gamma Cobalt 60 Radioactive Source As-
sembly (fig. 1-6). The MlAl gamma cobalt 60 radioac-
tive source assembly consists of a sealed radioactive
source capsule (3) containing cobalt 60, a chain (2), and
a lifting disk (1). Connecting rings (4) connect the chain
to the radioactive source capsule and the lifting disk.

WARNING
Dangerous gamma radiation is given off
from the cobalt 60 source in the M3A1
radioactive source set. All use of a radioac-
tive source set must be supervised by a
responsible individual who has received
specific training in the proper use of the set..

WARNING
Never eat, drink, or smoke while using the
radioactive source set.

(1) Radioactive source capsul. The radioactive
source capsule is a sealed steel capsule, Y4 inch in
diameter by %/s inch high, containing cobalt 60. An eye
in the stem at the top of the capsule permits the cap-
sule to be suspended from a lifting disk by a chain. The
activity of the radioactive source at the time of initial
calibration may vary from 80 to 130 mCL (For an ac-
tivity level of 100 mCi of cobalt 60, the exposure dose
rate is 132 mrad/hr at a distance of 1 meter from the
source capsule.) Cobalt 60 has a halflife of 5.3 years.
Cobalt 60 emits one beta particle (energ. 0.32 MeV)
and two gamma rays (energy. L17 MeV and L33 MeV)
at each disintegration. The steel wall of the capsule
stops most of the beta particles but the gamma rays
pass through the wall.

(2) Ring and chain assemnbly. The ring and chain
assembly consists of a round link brass chain, approx-
imately 5 inches long, and two connecting rings (4) at
each end of the chain. One end of the ring and chain as-
sembly is connected to the underside of the lifting disk
(1); the other end is connected to the radioactive source
capsule.

(3) Lifing disk. The lifting disk, made of ferro-
magnetic steel, is approximately M&h inch in diameter
and 1/6 inch thick. A metal eye on the underside of the
disk provides the means for attaching the ring and
chain assembly. The underside of the disk is marked
with the serial number of the radioactive source assem-
bly, the activity of the source at the time of initial
calibration, the date at which the activity was deter-
mined, and the words COBALT 60. The upper side of
the disk is marked with the words DANGER
RADIOACTIVE MATERIAL, NOTIFY ARMY
AUTHORITIES IF FOUND, and with the word
DANGER above a radiation hazard symbol. The disk is
painted yellow, the letters are black, and the radiation
hazard symbol is purple.

'2

4

. 3

AR600745
1 Lifting disk 3 Source capsule

2 Chain 4 Connecting ring

Agure 1-6. MIAl gamma cobalt 60"radioact-ve

source assembly.

d.,M4 Telescoping Radioactive Source Magnetic
Handler. The M4 telescoping radioactive source mag.
netic handler (fig. 1-7 and 1-8) is designed to manipul-
ate the MiA1 gamma cobalt 60 radioactive source as-
sembly. When using the fully extended magnetic
handler, the operator can remain at a safe distance for
the short time required to place or remove the radioac-
tive source. Telescope the handler when it is not in use
(fig. 1-7), and stow it in the storage case. The handler
weighs approximately 2 1' pounds and is approx-
imately 20 inches long when telescoped and 72 inches
long when fully extended. (See figure 1-8.) The mag-
netic handler consists essentially of a flexible arm as-
sembly (2, fig. 1-8), three extensions of aluminum tub-
ing (3), and a handle and housing assembly (5). Knurled
retaining nuts (4), fitted with plastic packing rings,
hold the telescoping sections of the handler in, the ex-
tended position. A small permanent magnet under a
stainless steel magnet cap (1) is attached by a length of
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wire that passes through the telescoping sections of the
handler to a spring-loaded motor assembly in the han.
dle and housing assembly (5). A compression spring
holds the magnet against the magnet cap; a magnet
control knob (6) retracts the.magnet. When the magnet

is against the cap, the handler picks up and holds the
radioactive source assembly. When the magnet is
retracted, the radioactive source assembly is released
from the handler.

1 Magnet cap 4 Retaining nut
2 Flexible arm assembly 5 Handle and housing assembly
3 Eixtension 6 Magnet control knob

FRgure 1-7. 2M4 radioactive source magnetic handler (telescoped).

6

[
'I

2 13 f .7'-5.
AR600747

Ftgure 1.8. M4 radioactive source magnetic handler (extended).

1-8. Tabulated Data
Numerical data are approximate.
Radioactive material ........... Co 60 (1 beta particle 0.32 MeV; 2

gamma rays 1.17 and 1.33 MeV)
Activity at time of initial 80-130 mCi.

calibration.

Exposure rate at activity 132 mmradr at 1 meter, (158.
level of 100 mCi Cobalt 60. rimdihr at 1 yard)

Dose rate at surface of capsule Greater than 10,000 rad/hr

Half life ................. ..... 5.3 years
Weight:

M3AI radioactive 150 lb.
source set.

Magnetic handler......... 2 Ih_ lb.
Cubage:

M3AI radioactive 1.75 cu. ft.
sourýe set.

NRC license number ......... 19-1826-2

BE permit number ............. B70

w
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CHAPTER 2
OPERATING INSTRUCTIONS

Section 1. PREPARATION FOR USE

2-4. Initial Inspection
When the M3A1 Radioactive Source Set is received, the
operator under the supervision of the installation's
Radiation Protection Officer, or his qualified alternate,
will:

a. Post the radiation area (para 2-3).
b. Maintain dosimetry records (para 2-4).
a Inspect exterior and interior of the storage case for

damage. Examine case and contents for missing parts.
If source set is damaged, or parts are missing, report an
improper shipment.(DD form 6).

Within three hours during normal duty hours, or
18 hours of nonduty hours of initial receipt, perform a
leakage test (para 2-5), or'upon initial receipt, perform
a leak test (para 2-5), or at any time a leak is suspected.
If the source set is leaking, emergency procedures set
forth in paragraph 2-18 will be followed.

e. Inspect the M4 magnetic handler for workability
(para 2-9b).

f Check serial number on underside of lifting disk
with serial number recorded on the cobalt-60 decay
curve chart (para 2-8).
. & Determine present strength of source (para 2-12)

2-2. Calibration of M3A1 Radioactive
Source Sets

The M3A1 radioactive source set will be sent to depot
maintenance personnel once a year for calibration.

2-3. Posting Radiation Controlled Area
,. A radiation controlred area will be posted. A radia-

tion controlled area is a delineated area in which ex-
posure of personnel to radiation is under the supervi-
sion of an individual in charge of radiation protection.
The perimeter of a radiation controlled area is usually
established where the radiation intensity is 2 mradlnr.
Only authorized occupationally exposed individuals
(radiation workers) with a minimum of a film badge
dosimeter shall be permitted within the radiation con-
trolled area. Because gamma rays emitted by a

radioactive source will pass through solid objects, such
as partitions and walls, a radiation controlled area
may extend beyond a wall or partition.

b. Establish perimeter by estimate and calculation
!prior to exposing source, then adjust barriers as neces-
sary by measuring with a survey meter after source is
exposed. Rope off or otherwise establish with barriers
and signs the perimeter of the radiation controlled
area. A high radiation area is any area accessible to
personnel in which radiation exists such that a major
portion of the body could receive a dose in excess of 100
millirem in any one hour. After the radiation controlled
area is established, a survey should be made with a
calibrated radiac survey meter to establish the high
radiation area in which personnel occupancy must be
strictly controlled.

NOTE
If an unshielded Co 60 source having an ac-
tivity of 100 millicuries is being used, the
radiation controlled area will be all the area
within a radius of approximately 8 meters
(26.2 feet) of the source. The radiation con-
trolled area of a more active source will be
larger, and the radiation controlled area of
a less active source will be smaller.

c. Post radiation warning signs at conspicuous points
adjacent to the periphery of the radiation controlled
area so that only authorized personnel with film badge
dosimeters will be permitted within the radiation con-
trolled area. Self-reading dosimeters are recommended
as a positive means of preventing over exposures. They
should be required for personnel approaching or enter-
*ing the high radiation area. Figure 2-1 shows suggested
dimensions for radiation warning signs. The dimen-
sions of the signs can be varied so long as the propor-
tions of the three-bladed radiation hazard symbol re-
main as shown and the wording is easy to read.

d- Post NRC Form 3 (fig. 2-2) in a conspicuous loca-
tion near the radioactive source set.
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Figure 2-2 NRC Form 3.

:-4. uosimetryRecords b. Filnt badge dosimetry exposure
a. Record daily self-reading dosimeter readings of in- maintained. Unusual exposures will

dividuals for exposure control purposes. and reported.

Section II. LEAK TEST

records will be
be investigated

2-5. Leak Test dosimeter -for each individual taking part in the leak
Perform a leak test (wipe test) upon' receipt of a test.
radioactive source set and at least once every 6 months (3) A pair of disposable protective gloves for the in-
thereafter, perform a leak test prior to.shiprient or at dividual who wipes the shield.
any time it is suspected that the radioactive source (4) An unfolded sheet of paper toweling or plastic
may be leaking. sheeting of approximately the same size as the paper

WARNING toweling.
Wear a film badge, a calibrated dosimeter, .(5) At least one high-wet-strength filter paper disk
and disposable protective gloves while per- approximately 1 inch in diameter for each wiping.
forming the leak test. Do not spread con- NOTE
tamination by touching other objects with
the gloves. Do not leave the unshielded
radioactive source or the opened storage
case unattended. Do not stay in the radia-
tion area any longer than necessary to per.
form the leak test.

a. Assemble the Following Items Before Beginning
Leak Test

(1) A calibrated beta-gamma type radiac survey
meter such as the AN/PDR-27( ) radiac survey meter.

(2) A film badge and a calibrated IM-9 series

If filter paper disks are not available, suit-.
able disks can be cut from'a sheet of paper
toweling.

(6) One small envelope and one larger envelope for
each filter disk that is to be mailed to a radiological
laboratory for evaluation.

(7) A pencil, dowel, or stickapproximately 7 inches
long with a flat end.

(8) Pressure-sensitive tape.
b. Prepare the Test Site. Select an area away from

the normal stream of traffic. The test site may be in a
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one-story building or outside. The area of the test site
should be unobstructed and have a level floor or ground
surface approximately 16 meters (53 feet) square.

(1) Place the sheet of paper toweling or plastic
sheeting on a table or work bench in the center of the
site.

(2) Anchor the paper or sheeting to the flat sur-
faces with pressure-sensitive tape or with weights.

(3) Mark the center of the paper or sheeting to indi-
cate where the radioactive source will be placed during
the test procedure.

c. Obtain Survey Meter Readings.
(1) Remove the radioactive source from the shield

(para 2-9) and place it on the paper or sheeting.
(2) Use a calibrated ANIPDR-27( ) radiac survey

meter to delineate the radiation area (para 2-3).
(3) Use the probe of the radiac survey meter with

the beta window open to test the well in the shield and
the surfaces of the shield plug for radioactive con-
tamination.

(a) If the meter reading is 1.0 mrad/hror more
above the background reading, the radioactive source
capsule, is leaking and must not be used Return the
radioactive source to the shield (para 2-10). Report leak
test results to the command radiological control officer
-and request disposition instructions. Dispose of the
plastic gloves as radioactive waste. If the area is con-
taminated, dispose of the paper or plastic sheeting, and
follow decontamination procedures given in TM 3-220.

(b) If the meter reading is less than 1.0 mrad/hr
:above the background reading, proceed with the wipe
test (d below).
* d Perform a Wipe Test.

WARNING
Wear disposable protective gloves.

(1) Mark a filter paper disk with the serial number
of the radioactive source set. (The set bears the same
serial number as the radioactive, source capsule.)

(2) Carefully center and wrap the filter paper disk
over the flat end of a pencil or dowel. Make sure that
the marked side of the disk is adjacent to the pencil.
Use pressure-sensitive tape to hold the folded disk in
place.

(3) Moisten the filter paper disk with distilled or
clear tap water and gently but thoroughly wipe the
sides and bottom of the well in the shield and the sur-
faces of the plug that fit into the shield.

(4) Carefully remove the disk from the pencil. Dis-
pose of the pencil as radioactive waste. Flatten the
paper disk to dry with smeared side up.

(5) Return the radioactive source to the shield
(para 2-10).

2-6. Test Evaluation
a. When the filter paper disk has dried (para 2-5d(4)

above), position a calibrated AN/PDR-27( ) radiacmeter
over the disk. Place the probe of the radiacmeter (with.

the beta. window open) as close to the filter disk as
possible; do not allow the probe to touch the filter paper
disk.

(1) If the dose rate is 0.4 mrad/hr or greater above
background radiation, lock the radioactive source in
the shield. Decontaminate the outside of the shield and
the storage case if necessary, report leak test results to
the command radiological control officer, and request
disposition instructions.

(2) If the meter reading is less than 0.4 mrad/hr but
greater than 0.1 mradlhr above background radiation,
lock the radioactive source in the shield. Set" the
radioactive source'set aside. Submit the filter disk to a
radiological laboratory for evaluation. Do not use the
set until you get a report from the laboratory.

NOTE
The laboratory will report its evaluation of
the filter disk in microcuries of cobalt 60. If
the report reads 0.005 microcurie of cobalt 60
or greater, turn the radioactive source set in
for disposal. If the report reads less than
0.005 microcurie of cobalt 60, the radioactive
source set may be used.

(3) If the meter reading is 0.1 mra d/hr or less above
background radiation, submit the filter disk to a
radiological laboratory for evaluation. The set may be
used while awaiting the report from the laboratory. See
note in (2) above..

b. If laboratory equipment capable of accurately
measuring 0.001 microcurie is available, evaluate the
filter paper disk, and send a copy of the results of the
test to the area Radioactive Material Control Point. If
the quantity of cobalt 60 on the disk measures more
than 0.005 microcurie, the radioactive source set is un-
serviceable. Turn it in for disposal.

c. If a using installation does not have the proper
laboratory equipment:

(1) Place the filter paper disk in a small envelope
marked with the name and location of the user, the
serial number of the radioactive source, and the words:
MAILROOM-DO NOT OPEN. Seal the envelope with
pressure-sensitive tape and place it in a second en-
velope for forwarding. Do not include more than one
filter- disk in any one mailing envelope. Mark the
following on the second envelope:

RADIOACTIVE MATERIAL--Gamma radia-
tion at surface of envelope less than 10
millirads for 24 hours-No significant alpha,
beta, neutron radiation.

(2) Installation commanders in CONUS will. for-
ward the smear paper for evaluation to the nearest
Depot as follows:

Commander
Lexington-Blue Grass Army Depot
ATTN: DRXLX-QCP
Lexington, KY 40507

2-4
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Commander
Sacramento Army Depot
ATTN: DRXSA-QMD-1
Sacramento, CA 95813

(3) The Depot will forward a test evaluation report
to the sender.

(4) Commanders at overseas installations will

follow the procedures established by the responsible
commander.

2-7. Test Records
a. Maintain records of leak tests. Indicate date of

test, results of test, and names of personnel making the
test.

b. Test records are subject to periodic inspections.

Section III. OPERATING UNDER NORMAL CONDITIONS

WARNING
From the time that the lead plug is removed from the shield until the source has been returned
to the shield and the plug replaced, the source is an exposed radiation hazard. Always use the
magnetic handler for handling the radioactive source. Never touch the radioactive. source cap-
sule. The dose rate at the surface of the capsule is greater than 10,000 rad/hr.

2-8. Checking Serial Numbers
a. The serial number on the underside of the lifting

disk (ring) of the radioactive source assembly and the
serial number on the cobalt 60 decay curve chart (at-
tached inside the cover of the storage case) must be
identical. If the serial numbers are not identical, the
radioactive source set cannot be used for calibration

- purposes, because the source strength value printed on
the chart will not be the correct value for the radioac-
tive source.

b. Check the serial numbers on the lifting disk and
the chart upon receipt of a radioactive source set. If the
serial numbers on the disk and chart differ, report an
improper shipment (DD Form 6)

a To check the serial number on the underside of the
lifting disk, follow the procedures described in
paragraph 2-9b(1) through (6). Raise the lifting disk of
the radioactive source assembly just high enough to

.- deposit the lifting disk on the rim of the shield. Be sure
.to keep the radioactive source capsule in the well in the

* - shield and out of the line of sight. Use a pair of pliers to
turn the lifting disk over. Be careful not to *ithdraw
the radioactive capsule from the shield. Make note of
the serial number and return the disk to its original
position in the shield.

2-9. Removing Radioactive Source From
Shield

a. General. Each time that a radioactive source is
removed from a shield, use the probe of an AN/PDR-27
radiac set to test the well in the shield for radioactive
.contamination (para 2-5c). If contamination is
detected, return the source to the shield, use the mag-
netic handler and follow emergency procedures (para
2-17 and 2-18).

b. Using the M4 Magnetic Handler.
(1) Open. the storage case (fig. 1-2).
(2) Remove the M4 magnetic handler (fig. 1-7) from

storage case. Extend the flexible arm assembly (2, fig.
1-8) and each of the three extensions in turn. Tighten

each of four retaining nuts just enough to hold the
handler in the extended position. Bend the flexible arm
downward.

(3) Make sure that the magnetic handler is fully
extended and in operating condition. Bring the front
end of the magnet cap (1, fig. 1-8) close-to a T5aper clip
or small nail. The clip or nail should be attracted and
held to the cap by the magnet. Turn the magnet conthol
knob (6) about one-fourth turn counterclockwise to
retract the magnet and release the clip or nail from the
magnet cap.

CAUTION
Never turn the magnet control knob unless
the magnetic handler is fully extended.
Never turn the knob in a clockwise direc-
tion.

(4) Unlock the combination lock (5, fig. 1-4) and
remove the lockbar (4).

NOTE

The radiation protection officer will keep a
record of the combination and change the
combination as required. He will keep the
key that is used to change the combination.
When a radioactive source set is transferred
from one installation to another, the com-
bination for the lock and the key for chang-
ing the combination will be forwarded
under. separate cover, they will never be
sent with the set.

(5) Remove the lead plug (3) from the shield and
step back from the shield as quickly as possible.

WARNING
Never look into the well of the shield or un-
necessarily expose parts of the body to the
radiation which issues from the radioactive
source capsule in the well of the shield.

(6) Bring the magnet cap end of the handler in con-
tact with the lifting disk.

(7) Lift the radioact`7e source assembly out of the
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shield with the handler and carry it to the calibration
site.

2-10. Returning rt,.'.ctive Source to
Shield

Use the magnetic handler (remote-handling tongs) to
return the radioactive source assembly to the shield;

lower the source capsule gently into the well in the
shield. Do not look into the well Release the lifting
disk. Repla~e the lead plug in the shield; insert and lock
the lockbar. Loosen the nuts on the extension arms of
the magnetic handler to telescope the handler, place
the handler in the storage case and close the case.

Section IV. CALCULATIONS
2-11. General
The activity of cobalt 60 decreases with time; therefore
the strength of the source must be determined before
using the source for calibrating an instrument. After
the strength of the source has been determined, the
dose rate in millirads per hour (mrad/hr) at a given dis-
tance from the source, and distance from the source to
obtain a given dose rate, can be calculated. Distance
from source is measured in meters. One meter equals
39.37 inches.

2-12. Determining Present Strength of
Source and Calculating Dose Rates,
Distances, and Dose

a. Determining Present Strength of Source.
(1) From the cobalt 60 decay curve chart (fig. 1-5)

attached inside the cover of the storage case, note the
date of initial calibration (year and month) and thestrength of the source in mradlhr at 1 meter (39.37 in-
ches) at that date. Compute the years and months that
have elapsed since that date.

(2) From the decay curve on the chart, determine
the percent strength remaining in the source.

(3) Calculate the present strength of the-source by
use of the following formula: Present strength

.strength when initially calibrated X percent strength
remaining - 100.

Example:
Present date ....... August 1974
Date of initial ...... February 1972

calibration
Elapsed time ...... 2 years 6 months
Percent strength... 72

remaining
Strength of source 132 mradlhr at 1 meter

when initially
calibrated

Calculation ......... 132 x M 9_% 100 95.04-* 100

Present strength... 95.04 mrad/hr at 1 meter
of source

b. Calculating Dose Rate at a Given Distance. Use
the following formula to calculate the dose rate at a
given distance (d): R = Sd 2

Where: R = dose rate in mrad/hr
S = present strength of source (a above)

d - distance from source in meters (1
meter equals 39.37 inches or 3.281
feet).

Example:
Present strength 95.04 mradlhr at 1 meter

of source (S)
(a above)

Distance from ..... 2 meters
source (d)

Calculation ........ 95.04 = 95.04 = 23.76
T2 4

Dose rate (R) ...... 23.76 mnrad/hr at 2 meters
c. Calculating Distance From Source to Obtain a

Given Dose Rate. Use the following formula to cal-
culate the distance at which a given dose rate (R) will
be obtained.

d S'•R

Where: d = distance from source in meters (1
meter equals 3.281 feet)

S present strength of source
R = given dose rate in mrad/hr

Example:
Present strength of source (S), 95.04 mradlhr at I
meter (a above).
Given dose rate (R), 23.76 mnrd/hr at 2 meters (b
above).

Calculation........ 92
23.76

Distance from source (d), 2 meters
d. Calculating the Dose. Use the following formula to

calculate the dose (D) at a given distance when the dose
rate (R) at a given distance and the exposure time (t)
are known, D = Rt.

Where: D = the total amount of nuclear radia-
tion absorbed (mrad)

R - the dose rate at the given distance
(mradlhr)

t = time of exposure in hours
Example:

Dose rate (R) at 2 meters, 23.76 mrad/hr (b
above).
Time (t) in hours. 1/2 hr
Calculation ...... 23.76 x 112 = 23.76 11.88

Dose (D) ......... 11.38 mrad
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Section V. CALIBRATION OF RADIAC SURVEY METERS AND DOSIMETERS

2-13. General
Calibration of radiac survey meters and dosimeters
provides the means for determining the extent that an
instrument reading deviates from the true value.
Calibration may be performed by checking the instru-
ment against a standard radioactive source; the M3A1
radioactive source set can be used for this purpose.

2-14. Calibration of Radiac Survey Meters
a. GeneraL Radiac survey meters should be cali-

brated each time that batteries or electronic compo-
nents are changed, or after long periods of continual
use, and after being exposed to extreme temperature
changes (FM 21-48).

b. Preliminary Procedure.
WARNING

Never take the radioactive source from the
shield without having a radiacmeter avail-
able and in good working order-, e.g., an
AN/PDR-27 radiac set.

(1) Prepare a worksheet for record purposes.
Record the name and serial number of the radiac
survey meter thLt is to be calibrated, the serial number
of the radioactive source, the date, and the name of the
individual performing the calibration. Prepare-a table
with the following column headings:.

(a) Distance from Source (meters).
(b) Calculated Dose Rate (mrad/hr).
(c) Survey Meter Scale Reading (mrad/hr).

(2) Under the Distance from Source reading, list 1/

1, 1 1 z, 1 3/4, 2, 2 1&, 3, 4, 5, 7, and 9 meters.
(3) From the cobalt 60 decay curve chart, calculate

the present strength of the radioactive source (para
2-12a)

(4) Use the value obtained to calculate the dose
rate for each of the distances listed in the table (para
2-12b). Record these dose rates.

(5) Calculate the distance from the radioactive
source at which the dose rate is 0.4 mrad/hr (para
2-12c). List the distance and the dose rate in the table.

(6) Calculate the distance from the radioactive
.source at which the dose rate is 2.0 mrad/hr (parr
2-12c). Use the calculated distance to delineate radia-
tion area (para 2-3).

c. Prepare a Calibration Site.
WARNING

Before removing the radioactive source cap-
sule from the shield, select a calibration site
in an area that is away from the normal
stream of traffic. The selected site should be
unobstructed and have a level floor or
ground siurface approximately 16 meters (53
feet) square. The calibration site miy be in
a one-story building or out-doors.

(1) Mark with an X the point (center of site) where

the radioactive source will be located. Draw a straight
line approximately 16 meters long from the point X.

(2) Start from the point marked X; measure and
mark off intervals for each of the distances listed in the
table.

(3) Use the point marked X as the center of a cir-
cle, and calculate the distance for a dose rate of 2
mrad/hr as the radius; post the radiation area (para
2-3).

(4) Provide a wood stand with a hook or other
means for suspending the radioactive source directly

'over and approximately 3 inches above the point
marked X.

d. Obtain Survey Meter Readings.
WARNING

Never allow personnel without film badges
and dosimeters inside the restricted area.
Be sure to wear film badges and dosimeters
inside the restricted area. Do not linger in
the radiation area any longer than. is neces-
sary to obtain the meter readings.-
(1) To check the survey meter for proper operation,

use the procedure described in the appropriate techni-
cal manual and record the background reading.

(2) Remove the radioactive source from the shield
(para 2-9) and suspend the source over the point marked
X. Leave the radiation area.

(3) Start with the highest scale on the survey meter
and obtain three meter readings on each scale (except
the 0 to 0.5 mrad/hr scale): one near the top, one near
the middle, and one near the lower end of each scale.
Obtain one scale reading ((c) below) on the 0 to 0.5
mradihr scale.

(a) Select the scale to be calibrated. Start with
the marked interval closest to the point X and work
away from the source. Before taking a scale reading,
place the survey meter so that the detecting element in
the meter is centered on the interval marked.

(b) Record each scale reading in the proper place
in the table.

(c) Turn the selector switch to the 0 to 0.5
mrad/hr scale. Place the survey meter at the marker
farthest from the source (the point at which the calcul-
ated dose rate is 0.4 mrad/hr). Observe the scale read-
ing. Subtract the background scale reading and record
the difference as the survey meter readings.

(d) Return the radioactive source to the shield
(para 2-10).

e. Evaluate the Data. Compare the tabulated scale
readings with the cornparable calculated dose rates for
each distance from the radioactive source as recorded
in the table.

(1) If any tabulated scale reading differs by more
than ± 15 percent from the calculated dose rate, do not
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continue the calibration but turn the survey meter in
for adjustment or repair.

(2) If all the tabulated scale readings are within
±-15 percent.of the calculated dose rate, prepare a
calibration curve as described in f below.

f Preparing a Calibration Curve.
(1) Use linear graph paper to mark off calculated

dose rate intervals on the horizontal axis and survey
meter scale intervals on the vertical axis; date the
graph with the calibration date.

(2) Plot each survey meter scale reading in the ta-
ble against the comparabli calculated dose rate.

(3) Complete the calibration graph by drawing a
smooth curve through the plotted points.

(4) Attach the calibration graph to the radiac
survey meter.

g. Use the Calibration Curve. Each time a survey
meter scale reading is observed, refer to the calibration
graph and obtain the true dose rate. Report as survey
data the true dose rate obtained from the curve.

2-15. Calibration of Radiac Dosimeters
a. General IM-9( )IPD radiac dosimeters should be

calibrated every 6 months (TB 750-242-3): If, after ex-
posure to a radioactive source, a dosimeter scale read-
ing differs from the comparable calculated dose by
more than ::± 10 percent (fl3) below) the dosimeter
should be turned in for disposal.

b. Preliminary Procedure.

WARNING
Never take the radioactive source from the
shield without having a radiacmeter avail-
able and in good working order, e.g., an
AN/PDR-27 radiac set.

(1) Draw a table with three column headings and
date it with the calibration date. Head the three col-
umns:

(a) Dosimeter Serial Numbers.
(b) Scale Reading (SR), mrad.
(c) Correction Factor (CF).

(2) In the first column in the table, list the'serial
number of each dosimeter that is to be calibrated.

(3) Use data from the cobalt 60 decay curve chart
to calculate the present strength (mLad/hr at 1 meter)
of the radioactive source (para 2 -12a). Record this vilue
on the worksheet.

(4) Use the value obtained above to calculate the
dose rate (mrad/hr) at a distance of h meter from the
radioactive source (pam 2-12b). Record this value on
the worksheet.

(5) Calculate the dose (mrad) resulting from a 15-
minute exposure and a 30-minute exposure at a dis-
tance of V2 meter from the radioactive source (para
2-12d). Record on the worksheet the calculated dose
(CD) that is closest to 150 mrad. Record length of ex-
posure.

NOTE
The calculated dose resulting from a 15-
minute *exposure at 1/2 meter will be
numerically equal to the present strength of
the radioactive source ((3) above). For exam-
ple, if the present strength 'of the source is
95.04 mrad/hr at 1 meter, the calculated dose
resulting from a 15-minute exposure at ½h
meter will be .95.04 mrad. The calculated
dose resulting from a 30-minute exposure at
I& meter will be numerically equal to twice
the present strength of the radioactive
source. For example, if the present strength
of the'source is 95.04 mrad/hr at 1 meter, the
calculatd dose -resulting from a 30-minute
exposure at W meter will be twice 95.04 or
190.08 mrad.

(6) Calculate the distance from the radioactive
source at which the dose rate is 2 mrad/hr (para 2-12c).
Record this value on the worksheet and use it to deline-
ate the radiation area (para 2-3).

c. Preparing the Calibration Site.
WARNING

NMver leave an unshielded radioactive
source unattended. If necessary to leave the

- source set, reshield the radioactive source
and lock the container.

(1) Select a calibration site in a one-story building
or outside in a location that is away from the main
stream of traffic.

(2) Select a flat unobstructed surface within the
calibration area and draw a circle having a radius of Ik
meter.

(M) Mark the center of the circle; this is where the
radioactive source will be suspended:

(4) Prepare a wood stand with a hook or other
means for suspending the radioactive source directly
over and approximately 3 inches above the center of the
circle.

d- Charging Radiac Dosimetera. Radiac dosimeters
must be fully charged before they are calibrated.
Charge the dosimeters as described in TB SIG 226-9. Be
sure that the scale reading is zero on each dosimeter to
be calibrated.

e. Exposing Charged Dosimeters to the Radioactive
Source.

WARNING
Wear film badges and dosimeters. Do not
linger in the radiation area any longer than
is necessary. Do not leave the unshielded
radioactive source unattended.

(1) Stand dosimeters to be calibrated approx-
iinately 6 to 8 inchei apart on the circumference of the
circle (c(2) above). Stand each dosimeter on its viewing
end (the end with the clip).

(2) Remode the radioactive source from the shield
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(para 2-9) and suspend the source over the center of the
circle. Note and record the exact time (hours, minutes,
and seconds).

(3) Leave the radiation area.
(4) Expose the dosimeters to the radioactive source

for either exactly 15 minutes or exactly 30 minutes de-
pending on the strength of the source (b(3) above).

(5) As quickly as possible, remove the source and
return it to the shield (para 2-10).

f Calibrating Radiac Dosimeters
(1) Collect the exposed dosimeters. Read each

dosimeter and enter the scale reading (SR) in the sec-
ond column opposite the appropriate serial number in
the first column.

(2) Calibrate a correction factor (CF) for each
dosimeter. Divide the calculated dose (CD) (b(3) above)
by the scale reading (SR) Isted in the second column on

the worksheet and list the correction factor (CF) in the
third column opposite the appropriate serial number.

Example:
Calculated Dose (CD) _ Correction Factor (CF)
Scale Reading (SR)

If the calculated dose is 180 mrad and the scale reading
is 190 mrad, the correction factor is 180 or 0.95.

1190

(3) Scan the list of correction factors in the third
column of the table. Any dosimeter requiring a correc-
tion factor of less than .90 or greater than 1.10is con-
sidered unserviceable and should be turned in.

(4) 'Record the calibration date, serial number, and
correction factor for each serviceable dosimeter on sep-
arate pieces of paper and attach the papers to the ap-
propriate dosimeters.

Section VI. EMERGENCY SITUATIONS AND PROCEDURES

NOTE
The procedures outlined below will be followed in an emergency situation.

2-16. Loss of Radioactive Source Set
a. Try to recover the radioactive source set.

(1) Review records to determine the responsible in-
dividual.

(2) Make a physical survey.
b. If the radioactive source set is recovered, revise

procedures as necessary to prevent a recurrence.
c. If the radioactive source set is not recovered, re-

port the loss through command channels to the area.
Radioactive Material Control Point, State the serial
number of the source, the circumstances involved, and
the procedures taken to prevent a recurrence.

2-17. Internal Exposure of Personnel
_- - a. Internal exposure is the result of personnel becom-

ing contaminated when radioactive particles are in-
haled, swallowed, or absorbed through breaks in the
skin.

b. In the event of a known or suspected internal ex-
posure:

(1) Seek advice fromn the Medical Officer.
(2) Notify responsible commands, and Com-

mander, Edgewood Arsenal, ATTN: SAREA-SA, Aber-
deen Proving Ground, MD 21010. During duty hours,
telephone area code 301, telephone number 671-4411;
during nonduty hours, 671-2403.

2-18. Damaged or Leaking Radioactive
Source Set

A radioactive source set could begin to leak as a result
of age, or if it is crushed or dropped. In the event of a
known or suspected leaking source, perform the follow-
ing-

a. Monitor personnel, equipment, and areas for possi-
ble contamination.

b. Dispose of the radioactive source set (para 6-3). De-
contaminate, as required (TM 3-220).

c. Report the disposal through command channels to
the area Radioactive Material Control Point.

2-19. Firefighting Emergency Procedures
a. General. Emergency plans must include pro-

cedures for combating fires involving radioactive
items. Plans should be commensurate with the quan-
tity and type of items present. Firefighting personnel
must know the location(s) of the items and must be
familiar with radiation protection procedures. The
MSAI source set and source assembly are designed to
withstand high temperatures. Even in temperatures
high enough to melt the lead shield, the lead' will be
contained within the steel jacket and surround the
source. No airborne radioactivity is expected from a
fire involving only the M3A1 source set. However, if
other radioactive sources are involved, firefighting ac-
tivities may produce airborne radioactivity. As a
general rule, personnel should wear protective
respiratory equipment when fighting fires involving
radioactive items.

b. Emergency Procedure&
(1) Evacuate personnel in .the immediate area who

are not directly involved.
(2) Notify the fire department.
(3) Determine radiation hazard and type of

respiratory equipment required. Extinguish the fire
with readily available portable extinguishers if radia-
tion hazard is not present.

(4) Notify the Radiation Protection Officer.
(5) Notify medical personnel when appropriate.
(6) Control access to the immediate area.
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(7) Monitor personnel, equipment, supplies, and
environs.

(8) Decontaminate personnel, equipment, supplies,

and environs.
(9) Record and report the. fire on proper forms.

a
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CHAPTER 3
OPERATOR'S MAINTENANCE INSTRUCTIONS

3-1. General
a. The operator must perform inspection and preven-

tive maintenance services under the supervision of a
radiation protection officer who has received specific
training in the proper operation -of the radioactive
source set and who has met the minimum qualifica-
tions as they are defined in paragraph 1-4a of this
manual.

b. The operator is authorized to clean the exterior of
the storage case and to clean the M4 telescoping
radioactive source magnetic handler.

3-2. Operator's Preventive Maintenance
Checks and Services

a. General. Inspection and maintenance services de-
scribed in table 34 will be performed each day that the

equipment is used and at least semiannually when the
equipment is in unit storage. Deficiencies beyond the
maintenance capability of the operator must be re-
ported to higher level maintenance.

b. Purpose. The preventive maintenance checks and
services table provides a step-by-step guide for making
inspections and performing required preventive main-
tenance.

c. Explanation of Column& The numbers in the first
three columns indicate the sequence in which the item
listed in the fourth column should be inspected. The
procedures for performing. the inspections and the
paragraph references are listed in the fifth column. In
the sixth column, the estimated mean value of time to
perform each individual test is shown in man-hour
units.

Table 3-1. Operator's Preventive Maintenance Checks and Services

D-During OperationB-Before Operation
Time reauired. 2.0

A-After Operation•
Time reouiredc 0.1

Intma•y and Wwk
*me ?4 ITEM TO BE INSPECTED time

PROCEDURE cwi

WARNING
Follow the instructions in paragraph 2-3 before removing the radioactive source capsule from the
shield in the storage case. Use the magnetic handler to handle the radioactive source.

STORAGE CASE
Inspect the exterior of the storage case for breakage. 0.1
Check to see if the paint is chipped or peeled, and if the hardware is loose, damaged, or missing. 0.1

2 IDENTIFICATION PLATE
Make sure that an identification plate (2, fig. 1-2) is attached to the outaide cover of the case and
that markings on the plate are legible. Check the replacement date on the identification plate.

* (The replacement date also appears on the decay curve chart.) 0.1
3 *TECHNICAL MANUAL

Make sure that a copy of this manual, TM 3-6665-214-13&P, in usable condition, is packed in the
case. 0.1

4 M4 MAGNETIC HANDLER
Inspect the magnetic handler to make sure that it is clean and that it functions properly. 0.3

5 COBALT 60 DECAY CURVE CHART
Check the chart (fig. 1-4) on the inside of the cover of the storage case to make certain that the
information printed on the chart is legible. 0.1

6 SHIELD ASSEMBLY
Inspect the lead shield (11. fig. 1-4) to make certain that it is undamaged. See that the plug (3)
and the lockbar (4) are in place and that the padlock (5) is locked. If the lock is open or broken, do
not remove the plug but check the surface of the storage case with any approved radiac meter
capable of measuring a dose rate of 5 mradihr to 200 mraddhr to determine if the radioactive
source capsule is in the shield. A reading in excess of 5 mrad/hr but less than 200 mrad/hr indi-
cates the presence of the radioactive source in the shield. 0.3
Perform a leak test (pars 2-5). 0.8

7 RADIOACTIVE SOURCE ASSEMBLY
Inspect the radioactive source assembly to make sure that the source capsule is suspended from
the lifting disk (or ring). 0.1

8 STORAGE CASE
. Clean the exterior of the storage case by wiping it off with a clean, damp cloth. 0.1
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CHAPTER 4
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section 1. PREVENTIVE MAINTENANCE SERVICES

4-1. General
Organizational maintenance personnel must perform
inspection and preventive maintenance services under
the supervision of a radiation protection officer.

4-2. Preventive Maintenance Checks and
Services (Table 4-1)

Organizational maintenance personnel are authorized
to perform the preventive maintenance services listed
below. Except'for the motor and.clutch assembly, these
services should be performed weekly when the source
set is in use. Motor. and clutch assembly should be in-
spected and serviced monthly after issue to field per-
sonnel. Deficiencies beyond their maintenance

capability must be reported to higher level mainte-
nance.

a. Make minor repairs of the storage case, such as
replacing missing nails and* screws and tightening
loose screws and nuts.

b. Retouch or repaint the storage case when neces-
sary (para 4-3).

c. Replace or repair lock bar.
d. Inspect, servicer and repair magnet, flexible arm,

and extension assembly of the M4 telescoping radioac-
tive source magnetic handler. Repair is limited to re-
moval of distorted segment(s) of flexible arm assembly
or extensions.

e. Inspect and-service motor and clutch assembly.

Table 4.1. Orgnmational Maintenance Checks and Services

Weekly
Time required. 5.2

Work
S.Squ,,c ITEM TO BE INSPECTED time

PROCEDURE (Mm)

1 STORAGE CASE
Make minor repairs. Tighten loose screws and nuts. Replace missing nails and screws. Retouch
or repaint case (para 4-3a). 0.5

2 RADIOACTIVE SOURCE AND SHIELD ASSEMBLY
Repair lockbar, if damaged. .0.3

Replace loclbar, if missing (para 44). 1.0
S3 M4 RADIOACTIVE SOURCE MAGNETIC HANDLER

Inspect magnet, flexible arm, and extension assembly. . 0.6
Repair, if damaged (pare 4-5c and table 4-2). 0.7
Inspect motor;clutch assembly, magnet control, and handle housing cover. 1.8
Service, if needed (pars 4-5c). 0.3

Section II. ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

- . 4-3. Storage Case
Organizational maintenance personnel are authorized
to make minor repairs of the storage case, to retouch
the paint on the storage case and, when necessary, to
thoroughly clean and repaint the case.

a. Paints To Be Used. Use synthetic paint primer
and synthetic gloss enamel. (Refer to TM 43-0139 for
painting instructions.)

(1) Primer. Paint all exposed exterior surfaces
with one coat of primer.

(2) Enamel"
(a) Paint the storage case with yellow gloss

enamel color number 13655.
(b) Paint radiation symbols (3, fig. 1-2) and elip-

tical DANGER Warning backgrounds (5) with magenta
(purple) gloss enamel color number 17142.

(c) Paint the word DANGER on the eliptical
DANGER Warning backgrounds with white gloss

enamel color number 17875.
(d) Paint the words RADIOACTIVE

MATERIALS underneath the radiation symbols with
black gloss enamel color number 17038

b. Identification Plate. If the identification plate (fig.
5-1) is bent or twisted, remove the plate from the
storage case and straighten it. Secure the repaired
plate to the cover of the storage case.

4-4. Radioactive Source and Shield Assem-
bly (Lockbar).

a. General. Organizational support maihtenance
personnel are authorized to repair, replace, and
manufacture a new lockbar, if necessary. If the lockbar
(4, fig. 1-4) is bent or twisted out of its original shape,
bend or straighten it to its original shape. If the lockbar
is damaged beyond repair, or if it is missing, replace it.

b. Description. The steel lockbar (4, fig. 1-4) passes
through the handle of the plug and through slots in the
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lugs (12) on the shield. The shackle of a combination
lock (5) passes through round holes in the bent end of
the lockbar and through an adjacerit lug and secures
the radioactive source in the shield. .

c. Inspection. Inspect the lockbar for distortion,
cracks, or other damage. Replace, if damaged or miss-
ing.

d- Manufacture. Fabricate the lockbar (fig. 4-1).

7 1/4

.375 DIA ± .010

1/4 R MAX

STEEL BAR, CARBON, HOT ROLLED, ANNEALED, 1018 OR
1020, 1/4 NOM STK THK, SPEC QQ-S-631, OR

STEEL BAR, CARBON, COLD FINISHED, ANNEALED, 1018 OR
1020, 1/4 NOM STK THK, SPEC QQ-S-634

PROTECTIVE FINISH
FINISH NO. "5.1.1 OR 5.1.2

Fu" 4-1. Lkba-.

AR601246

4-5. M4 Telescoping Radioactive Source
Magnetic Handler-

a. General The M4 telescoping radioactive source
magnetic handler consists of two roajor groups: the
magnet, flexible arm, and extension assembly and the
motor and clutch assembly (fig. 4-2) and (fig. 4-3). For
purposes of description, the motor and clutch assembly
is divided into subgroups and assemblies. Inspection re-
quires at least partial disassembly (para 4-6b). Servic-
ing requires complete disassembly (pana 4-6c).

b. Description.
(1) Magne, flexible arm, and extension assembly.

The magnet, flexible arm, and extension assembly,
from front to back, consists of a magnet cap (1, fig. 4-2),
a magnet (2), a magnet connector wire (3), a compres-
sion spring (4), an adapter (5), a flexible arm assembly

(6), three extensions (9), (12), and (15), four retaining
nuts ((7), (10), (13), and (16)), and four split preformed
plastic packing rings ((8), (11), (14), and (17)). The back
end of the flexible arm assembly and each of the
aluminum extensions are flanged so that each can be
fitted inside another, to form the telescoping portion of
the handler. The tension exerted by the spring motor
assembly (12, fig. 4-3) causes the flexible arm assembly
and the three ext;nsions to telescope into the tube end
of the handle and housing assembly (6). The magnet
connector wire connects the magnet with the spring
motor assembly. The magnet cap (1, fig. 4-2) fits over
the magnet (2) and compression spring (4) and is
screwed onto an adapter (5) on the front end of the flex-
ible arm assembly (6).

4-2
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3

1 Magnet cap
2 Magnet
3 Magnet connector wire AR60G751
4 Compression spring
5 Adapter

o 6 Flexible arm assembly
7 Retaining nut.
8 Packing ring
9 Extension

10 Retaining nut
11 Packing ring
12 Extension
13 Retaining nut
14 Packing ring
15 Extension

.16 Retaining nut
17 Packing ring

Figure 4-2. M4 radioactive source magnetic handler, magnt, flexible arm, and extension assembly (exploded view).

a

4-3



TM 3-6665-214-1 3&P

8

AR600752

1 Magnet control knob 10 Spring motor assembly housing
2 Setscrew 11 Handle housing cover
3 Retaining ring 12 Spring motor assembly
4 Clutch housing 13 Setscrew
5 Clutch 14 Clutch adapter
6 Handle and housing assembly 15 Washer
7 Screws 16 Bushing
8 Screws 17 Spring motor cable
9 Bushing retaining plate

igure-4-. M4 radioactive source magnetic handLer, motor and cluhch assembly (exploded miew).

(2) Motor and clutch assembly. The motor and
clutch assembly consists of a spring motor assembly
subgroup which is installed in the housing end of the
handle and housing assembly (6, fig. 4-3), a handle
housing cover (11) which fits over the housing end of the
handle and housing assembly, and a magnet control
and clutch subgroup which is installed in the clutch
adapter (14).

(a: Spring motor assembly subgroup. The spring
motor assembly subgroup consists of a bushing retain-
ing plate (9), a bushing (16), a spring motor assembly
housing (10), and a spring motor assembly (12).

(b) Magnet control and clutch subgroup. The
magnet control and clutch subgroup contains a clutch
assembly consisting of a clutch housing (4) and a clutch
(5), a retaining ring (3) which holds the clutch assembly
together, a magnet control knob (1) which fits over the
clutch housing, a clutch adapter (14), and a washer (15).

c. Disassembly. Disassemble the M4 telescoping
radioactive source magnetic handler only to the extent
that it is necessary to make the required service, repair

or replacement. With the magnetic handler in the
telescoped position, follow the sequence of disassembly
as given below.

(1) Magnet cap, magnet, compression spring and
adapter.

(a) Unscrew the magnet cap (1,fig. 4-2) from the
adapter (5).

(b) Pull the end of the magnet connector wire (3)
approximately .6 inches out from the flexible arm as-
sembly (6) and hold it in position with a pair of pliers.

(c) Slide the magnet (2) and compression spring
(4) back from the end of the wire.

(d) Use a second pair of pliers to straighten the
bend at the end of the magnet connector wire.

(e) Remove the magnet and compression spring.
(f) Unscrew the adapter (5) from the end of the

flexible arm assembly (6) and remove the adapter.
(2) Retaining nuts and packing rings.

(a) Unscrew the four retaining nuts ((7), (10),
(13), and (16)) and slide the nuts from the end of the
flexible arm assembly.

4-4.
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(b) Remove the packing rings ((8), (11), (14), and
(17)) from their respective retaining nuts.

(3) Magnet control clutch subgroup.
(a) Loosen two-setscrews (2, fig. 4-3) with a 5/I4-

inch socket-head screw key and pull off the magnet
control. knob (1). ,

(b) Loosen setscrew (13) in the clutch adapter
(14) with a 1hs-inch socket-head screw key and pull the
clutch assembly (para 4-5b) from the clutch adapter.
Remove the retaining ring (3) from the clutch housing
(4) only if the clutch is damaged and in need of replace-
ment.

(4) Handle housing cover. Unscrew and remove
three screws (8) and remove the handle housing cover
(11) from the back of the handle and housing assembly
(6).

(5) Spring motor assembly subgroup and clutch
adapter subgroup.

(a) Remove two screws (7) which hold the spring
motor assembly housing (10). in position in the housing
end of the handle and housing assembly (6).

(b) Withdraw the spring motor assembly
subgroup (b(1) above), the clutch adapter (14), and
washer (i5) from the handle and housing assembly.

(c) Remove the washer (15) and the clutch
adapter (14).

(d) Lay the spring motor assembly beside the
back end of the handle and housing assembly.

(e) Insert and fully seat a Ia-inch socket-head
screw key in the hexagonal opening in the top of the
spring motor assembly (12). Hold the spring motor, as-
sembly to prevent it from rotating when the socket-
head screw key is turned.

(f) Turn the key counterclockwise to release the
threaded end of the spring motor assembly shaft from
the threaded hole in the spring motor assembly housing
(51/2 turns). Do not release the socket-head screw key.
Tilt the spring motor assembly so that the shaft does
not seat in the threaded opening in the spring motor as-
sembly housing. Slowly release the key to release the
spring tension.

(g) Pull the magnet connector wire (3, fig. 4-2)
from the back of the flexible arm assembly (6).

(h) Separate the spring motor cable (17, fig. 4-3)
from the magnet connector wire by spreading the loop
on the end of the magnet connector and removing the
soldered loop at the end of the spring motor cable from
the magnet connector wire.

(i) Remove the spring motor assembly (12).
(j) Remove the three screws (8) from the bushing

retaining plate (9) and remove the plate from the
spring motor assembly housing (10).

(k) Remove the bushing (16) from the bushing re-
taining plate.

(6) Flexible arm assembly and extensions. With-
draw the flexible arm assembly (6, fig. 4-2) and the

three extensions (9), (12), and (15) from the back of the-
handle and housing assembly (6, fig. 4-3). If any of the
above components are distorted to the extent that they
cannot be withdrawn from-the handle and housing as.
sembly,-cut just back of the distortion with hacksaw
and remove that portion from the front of the handle
and housing assembly.

d. Maintenance.. After disassembling the Mi
telescoping radioactive source magnetic handler as
directed in c above, inspect the disassembled parts and
clean them. Wipe all metal parts with a clean, oily
cloth. Replace worn, damaged, or missing parts as
authorized.in the Maintenance Allocation Chart, Ap-
pendix C. Assemble the magnetic handler as directed
in e below.

e. Assembly.
(1) Flexible ar-m assembly and extensions. Insert

the extension (15, 12, and 9, fig. 4-2) and the flexible
arm assembly (6) in seqVence from the back of the han-
dle and housing assembly (6, fig. 4-3). Make certain that
the components are inserted so that they can be ex-
tended from the front of the handle and housing assem-
bly.

(2) Spring motor assembly subgroup.
(a) Insert the bushing (16, fig. 4-3) through the

large opening in the bushing retainer plate (9).
(b) Place the bushing retaining plate against the

side of the spring motor assembly housing (10) so that
the bushing fits into the recess in the side of the spring
motor assembly housing. Aline the bushing retaining
plate with the side of the housing.

(c) Fasten the bushing retaining plate (9) to the
spring motor assembly housing (10) with three screws

( (d) Pass the loop end of the spring motor cable

(17) from the inside of the spring motor assembly hous-
ing through the bushing.

(e) Hook the spring motor cable loop to the hook
at the end of the magnet connector wire (3, fig. 4-2) and
bend the hook to form a loop.

(f) Insert the magnet connector wire through the
back of the flexible arm assembly (6) and pull the wire
about 6 inches out from the front of the flexible arm as-
sembly.

(g) Install the retaining nuts and packing rings
((3) below).

(h) Install the adapter, compression spring,
magnet, and magnet cap ((4) below).

(i) Telescope the flexible arm assembly and the
extensions and seat the spring motor assembly (12, fig.
4-3) in the spring motor assembly housing (10). Place
the. threaded shaft of the spring motor assembly over
the threaded hole. in the spring motor assembly hous-
ing. Insert and fully seat a 'Is-inch socket-head screw
key in the hexagonal opening in the top.of the spring
motor assembly and turn the key in a clockwise direc-

4-5



TM 3-6665-214-13&P

tion until the spring motor assembly is fully seated.
Withdraw the key.

(j) With the fingers rotate the spring motor as-
sembly counterclockwise to take up as much of the
spring motor cable slack as possible.

(k) Insert and fully seat the Vs-inch socket-head
screw key in the hexagonal opening in the top of the
spring motor assembly. Hold the spring motor assem-
bly so that it does not rotate in the spring motor assem-
bly housing, and turn the key eight full turns coun-
terclockwise. This action will release the threaded
shaft of the spring motor assembly from the threaded
opening in the spring motor assembly housing and put
sufficient tension in the spring to take up any remain-
ing slack in "the spring motor cable when the key is
released ((l) below).

(I) Seat the threaded shaft of the spring motor
assembly over the threaded opening in the spring
motor housing and slowly release the socket-head screw
key allowing the spring motor assembly to become fully
seated in the housing. After the tension on the key has
been released, remove the key from the spring motor
assembly.S(mn) Fit the two pins.on the bottom of the clutch
adapter (14, fig. 4-3) into the two round openings in the
top of the spring motor assembly and place a washer
(15) over the top of the clutch adapter. Insert the assem-
bled spring motor assembly subgroup into the housing
end of the handle and housing assembly (6) so that the
bushing (16) is adjacent to the back of the flexible arm
assembly.

(n) Install the spring motor assembly in the
housing end of the handle and housing assembly (6)
with two --crews (7).

(o) Aline the opening fn the near side of-the han-
dle and housing assembly (6) and the washer and the
clutch adapter and install the clutch and magnet con-
trol subgroup ((5) below).

(p) Attach the handle housing cover ((6) below).
(3) Retaining nuts and packing rings.

(a) Make sure that each retaining nut is fitted
with a packing ring. Packing rings (8,11, 14, 17, fig. 4-2)
are seated in the retaining nuts (7, 10, 13, 16).

(b) Slip the retaining nuts with the threaded end
tcvarct the back of the magnetic handler over the front

of the flexible arm assembly (6). Start with the largest
nut (16) and end with the smallest nut (7).

(c) Screw but do not tighten nut (16, fig. 4-2) on
the threaded end of the handle and housing assembly
(6, fig. 4-3). Screw but do not tighten the remaining
nuts to the threaded ends of the extensions (15, 12, and
9, fig. 4-2) respectively.

(4) Adapter, compression spring magnet and
magnet cap.

(a) Slip the adapter (5, fig. 4-2) over theextended
magnet connector wire (3) and screw the adapter on the
end of the flexible arm assembly (6).

(b) Slip the compression spring (4) over the
magnet connector wire.

.(c) Thread the magnet connector wire (3)
through the magnet (2) so that the slotted end of the
magnet is toward the front- end- of the magnetic
handler.

(d) Using a pair of pliers, bend the end of the
magnet connector wire just enough to hold the magnet
on the wire.

(e) Fit the magnet cap (1) over the magnet and
compression spring. Use just enough pressure against
the head of the magnet cap to seat the threaded end of
the cap on the adapter and screw the cap on the
adapter.

(5) Magnet control and clutch subgroup.
(a) See that the clutch housing (4, fig. 4-3) and

the clutch (5) are assembled.
(b) Clip a retaining ring (3), if there is none,

around the end of the clutch shaft that extends through
the top of the clutch housing.

(c) Insert the bottom of the clutch shaft through
the alined holes in the handle and housing assembly,
washer, and clutch adapter ((2Xo) above). Rotate the
clutch shaft to aline the opening in the shaft with the
setscrew opening in the clutch adapter. Tighten the
setscrew (13) with a li6-inch socket-head screw key.

(d) Fit the magnet control knob (1) over the
clutch housing (4) and tighten the two setscrews (2)
with a 5/14-inch socket-head screw key.

(6) Handle housing cover. Attach the handle hous-
ing cover (11) to the back of the handle and housing as-
sembiy (6) with three screws (8).

Section III. TROUBLESHOOTING PROCEDURES

4-i. Scope
a. This section contains troubleshooting or malfunc-

tion informrinon and tests for locating and correcting
m-rt Of UC '.roubles which may develop in the M3A1
Radirnactive Source Set. Each malfunction or trouble
symptom for an individual component, unit, or system
. ioilowed by a list of tests or inspections necessary for

w 1 determine probable causes and suggested correc-
tive actions for vou to remedy the malfunction.

b. This manual cannot list all possible malfunctions
that may occur or all tests or inspections, and correc-
tive actions. If a malfunction is not listed (except when
malfunction and cause are obvious), or is not corrected
by listed corrective actions, you should notify higher
level maintenance. Skills and actions required to per-
form organizational maintenance of the M3A1 radioac-
tive source set are approximately the same as those re-
quired to perform direct support maintenance of the
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item. The essential difference between the two levels of
maintenance is that replacement parts are authorized
only to direct support maintenance level.

c- Table 4-2 lists the common malfuncton that you
may find during the operation or maintenance of the
M3A1 Radioactive Source Set or its components. You
should perform the tests/inspections and corrective ac-

tions in the order listed.
NOTE

Before you use this table, be sure you have
performed all normal operation checks. If
you have a malfunction which is not listed
in this table, notify the next higher level of
maintenance.

T..bl 4.1 Troblehotg P'ocedure

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

MAGNETIC HANDLER. M4
FLEXIBLE ARM ASSEMBLY AND EXTENSIONS

Components cannot be withdrawn from the handle and housing assembly (pars 4-Wc(6)).
a. Cut just back of distortion with hacksaw.
b. Remove distorted portion from front of handle and housing assembly.
c- Insert (assemble) remaining components so that they can be extended from front of handle and housing assembly.

4-7
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CHAPTER 5
DIRECT SUPPORT MAINTENANCE INSTRUCTIONS

5-1. General
Direct support maintenance personnel are authorized
to repair and replace the magnet, flexible arm, and ex-
tension assembly of the M4 magnetic handler. They are
also authorized to repair and replace parts of the motor
and clutch assembly. In addition, direct sl~port main-
tenance personnel are authorized to manufacture a
new identification plate, if required, and to perform all
maintenance allocated to lower categories of mainte-
nance.

5-2. Identification Plate
a. Description. The brass identification plate (fig.

1-3) is fastened with four screws, one in each corner, to
the cover of the storage case. The plate shows the Na-
tional Stock Number (NSN), replacement date, activity
(mCi), manufacturing date, serial number -of the
radioactive source assembly, Bureau of Explosives As-
sociation of American Railroads permit number, and
the Nuclear Regulatory Commission license number.

b. Inspection, Manufacture, Remova4 and Installa-
tion..

(1) Inspection. If the identification plate is illegi-
ble, damaged beyond rep-"*-, or missing, manufacture a
new identification plate.

(2) Manufacture. Fabricate the identification
plate (fig. 5-2).

(3) RemovaL Remove the four screws, one in each
corner, that fasten the identification plate to the rover
of the storage case. Lift plate from cover.

(4) Installation. Before securing the plate to cover,
stamp or engrave the plate with letters approximately
one-eighth inch high. Use the correct NSN and no-
menclature. Fill in blank spaces with the appropriate
information from the cobalt 60 decay chart which is
fastened to the inside of the cover of the storage case,
or from the shipping document that accompanies the
radioactive source set. Fasten the new identification
plate to the cover of the storage case.

5-1
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SEE NOTES
.124+.006 DIA
4 HOLES

1~

RADIOACTIVE SOURCE SET, M3A1
COBALT 60,_.__- MC 6

I-

I-..

X
*+t- 4 W ,~- .? I

I -I I-

4
.19 TYP -- a-

4 F

BRASS STRIP, ALLOY NO. 268 OR 260, ANNEALED TEMPER
.032 NOM STOCK THICKNESS, SPEC QQ-B-613

NOTES:
1. LETTERS SHALL BE ENGRAVED. OR STAMPED

1/8 HIGH.
2. MARKING SHALL BE IN ACCORDANCE WITH

MIL - STD - 130.
3. THE FOLLOWING ADDITIONAL INFORMATION

SHALL BE INCLUDED
MANUFACTURING DATE
SERIAL NO.
REPLACEMENT DATE ,

NRC LICENSE NO. 19-1826-2

NSN 6665-00-856-8235
AR601247

R'gure 54. Idenft-ation piate (line drawing).
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CHAPTER 6
SHIPMENT, STORAGE, AND DISPOSAL

6-1. Shipment
Shipment and transfer of M3A1 radioactive source sets
are controlled by the Radiation Protection Officer.

6-2. Storage
a. MSA1 radioactive-source sets must be stored only

in storage facilities approved by the Radiation Protec-
tion Officer, where they are protected against

unauthorized removal. Insure that the calibrators are
stored in a fire-resistant building and that there are no

explosives stored in the same structure.

b. Post the area with CAUTION-RADIOACTIVE
MATERIAL signs.

6-3. Disposal
a. Report serviceable unwanted M3A1 radioactive

source sets through the radioactive material control
point to the national inventory control point (NICP) for
disposition instructions.

b. In CONUS, turn in unserviceable M3AI- radioac-
tive source sets for disposal. Forward request for dis-
position instructions through the radioactive material
control point to Commander, Edgewood Arsenal,
ATTN: SAREA-TS-MM, Aberdeen Proving Ground,
MD 21010.

a In overseas commands, turn in unserviceable
M3A1 radioactive source sets for disposal in accordance
with procedures established by the responsible com-
mander. "

6-1
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APPENDIX A
REFERENCES

FM 21-48

TB SIG 226-9
TB 43-180
TB 750-242-3

TM 3-220
TM 38-750
TM 43-0139

Planning and Conducting Chemical, Biological, Radiological (CBR), and Nuclear Defense
Training

Field Expedient for Charging Radiacmeters IM-931UD and IM-147/PD
Calibration Requirements for the Maintenance of Army Materiel
Inspection and Certification of Radiac. Dosimeters, IM-9( )/PD, IM 93( )/UD, and

IM-147( )/PD
Chemical, Biological, and Radiological (CBR) Decontamination
The Army Maintenance Management System (TAMMS)
Painting Instructions for Field Use

A-1



TM 3-6665-214-13&P

APPENDIX B
ORGANIZATIONAL AND DIRECT SUPPORT MAINTENANCE REPAIR PARTS

LIST

Section I. INTRODUCTION

B-1. Scope
This appendix lists repair parts required for operation
and performance of organizational and direct support
maintenance of the MSA1 Source Set. It authorizes the
requisition and issue of items as indicated by the source

.and maintenance codes. There are no basic issue items,
items troop installed or authorized or special tools ap-
plicable to this equipment.

B-2. General
This Repair Parts List is divided into the following sec-
tions:

a. Section Ai Repair Parts List A list of repair parts
authorized.for use in the performance of maintenance.
The list also includes parts which must be removed for
replacement of the authorized parts. Parts lists are
composed of functional groups in ascending numerical
sequence, with the parts in each group listed in figure
and item number sequence. Bulk materials are listed in
National stock number (NSN) sequence.

b. Section ILU National Stock Number and Part
Number Index. A list, in ascending numerical se-
quence, of all NSNs appearing in the listing followed by
a list, in alphameric sequence, of all part numbers ap-
pearing in the listing. NSNs and part numbers are
cross-referenced to each illustration figure and item
number appearance.

B-3. Explanation of Columns
The following provides- an explanation of columns
found in the tabular listings:

a. Illustration. This column is divided as follows:
(1) Figure number. Indicates the figure number of

the illustration on which the item is shown.
(2) Item number. The number used to identify each

item called out in the illustration.
b. Source, Maintenance, and Recoverability Codes

(SAR).
(1) Source code. Source codes are assigned to sup-

port items to indicate the manner of acquiring support
items for maihtenance, repair, or overhaul of end
items. Source codes are entered in the first and second
positions of the Uniform SMR Code format as follows:
Code Definition
PA -Item procured and stocked for anticipated or

known usage.
PB-Item procured and stocked for insurance pur-

poses because essentiality dictates that a
minimum quantity be available in the supply
systems.

Code Definito

MF-Item to be manufactured or fabricated at the
direct support maintenance level.

XBE-Item is not procured or stocked. If not available
through salvage, requisition.

NOTE
Cannibalization or salvage may be used as a

source of supply for any items source coded
above.

(2) Maintenance code. Maintenance codes are
assigned to indicate the levels of maintenance
authorized to USE and REPAIR support items. The
maintenance codes are entered in the third and fourth
positions of the Uniform SMR Code format as follows:

(a) The maintenance code entered in the third
position will indicate the lowest maintenance level'
authorized to remove, replace, and use the support
item. The maintenance code entered in the third posi-
tion will indicate one of the following levels of mainte-
nance:
Code AppiicationlFWpluwtion

0 -Support item is.removed, replaced, used at the
organizational level.

F -- Support item is removed, replaced, used at the
direct support level.

D -Support items that are removed, replaced, used
at depot, mobile depot, specialized repair ac-
tivity only. .

(b) The maintenance code entered in the fourth
position indicates whether the item is to be repaired
and identifies the lowest maintenance level with the
capability to perform complete repair. This position
will contain one of the following maintenance codes:

Code Appmi~tion/Expianaion

0 -The lowest maintenance level capable of com-
plete repair of the support item is the
organizational level.

F -The lowest maintenance level capable of com-
plete repair of the support item is the- direct
support level.

Z -Nonreparable. No repair is authorized.

(3) Recoverability code. Recoverability codes are
assigned to support items to indicate the disposition ac-
tion on unserviceable items. The recoverability code is
entered in the fifth position of the Uniform SMR Code
format as follows:

B-I
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Recoverability
codes Definition

A -Item requires special handling or condemnation
procedures because of specific reasons (i.e.,
precious metal content, high dollar value, cri-
tical material, or hazardous material). Refer to
appropriate manuals/directives for specific in-
structions.

H -Reparable item. When uneconomically repara-
ble, condemn and dispose at the general sup-
port level.

Z -Nonreparable item. When unserviceable con-
demn and dispose at the level indicated in
position 3.

National Stock Number. Indicates the National
stock number assigned to the item and will be used for
requisitioning.

d- Part Number. Indicates the primary number used
by the manufacturer (individual, company, firm, cor-
poration, or Government activity), which controls the
design and characteristics of the item by means of its
engineering drawings, specifications standards, and
inspection requirements, to identify an item or range
of items.

NOTE
When a stock number item is requisitioned,
the repair part received may have a
different part number than the part being
replaced.

e. Federal Supply Code for Manufacturer (FSCMJ.
The FSCM is a 5-digit numeric code listed in SB 708-42
which is used to identify the manufacturer, distributor,
or Government agency, etc.

f Description. Indicates the Federal item name and,
.:if required, a minimum description to identify the item.

g. Unit of Measure (UIM). Indicates the standard of
the basic quantity of the listed item as used irn perform-
ing the actual maintenance function. This measure is
expressed by a two-character alphabetical abbrevia-
tion (e.g., ea, ft, sh, etc.). When the unit of measure
differs from the unit of issue, the lowest unit of issue

that will satisfy the required units of measure will be
requisitioned.

h. Quantity Incorporated in Unit Indicates the
quantity of the item used in the breakout shown on the
illustration figure, which is prepared for a functional
group, subfunctional group, or an assembly.

B-4. Special Information
a. Action change codes indicated in the left-hand

margin of the listing page denote the following:.
N--Indicates an added item
C-Indicates a change in data

b. Detailed manufacturing instructions for items
source coded to be manufactured are found in this
manual. Bulk materials required to manufacture items
are listed in the bulk material group of this appendix.

B-5. How to Locate Repair Parts
a. When National Stock Number or Part Number Is

Unknown:(1) First. Determrine the functional group within
which the repair part belongs since illustrations are
prepared for functional groups and listings are divided
into-the same groups.

(2) Second. Find the illustration covering the func-
tional group to which the rep~air part belongs.

(3) Third. Identify the repair part on the illustra-
tion and note the illustration figure and item number
of the repair part.

(4) Fourth. Using the Repair Parts Listing, find
the figure and item number noted on the illustration.

b. When National Stock Number or Part Number Is
Known:

(1) First. Using the Index of National Stock Num-
bers, and Part Numbers, find the pertinent National
stock number or part number. This index is in ascend-
ing NSN sequence followed by a list of part numbers in
ascending alphameric sequence, cross-referenced to the
illustration figure number and item number.

(2) Second. After finding the figure and item num-
ber, locate the figure and item number in the repair
parts list.

(Next printed page is B-4)
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Section I1. REPAIR PARTS LIST

Figure B-1. Storage case.

(1)-'-V I I~-f V I
(1)

ILLUS

Fig IterN
No. No.

(2)

SMR

CODE

(3)

NATIONAL
STOCK

NUMBER
(NSN)

(4)

PART
NUMBER

(5)

FSCM

(6)

DESCRIPTION

(7)

U/M

18)

Urnble On Code

C

GROUP 0100 - STORAGE, CASE

B-1 1 MFFOZ 8124-10-27 81361 PLATE, IDENTIFICATION: MFD FROM EA 1
NSN 9535-00-232-6932

- I - - -, -

B-4
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Figure B-Z.' Source set assembly.

(1) (2) (3) (4) (5) (6) (7) (8)
I LL.US

Fig Ite SMR NATIONAL PART FSCM DESCRIPTION U/M
N.N.CDE STOCK NUMBER DECIPIN>/ ;

CODE NUMBER j =

(NSN) Usable On Code ___

C

C

B-2

B-2

B-2

1

2

3

XBDZA

MFOOZ

XBDZZ

6665-00-856-8233 C124-10-10

A124-10-9

K439N

81361

81361

72053

GROUP 0200 - RADIOACTIVE SOURCE
AND SHIELD ASSENBLY

RADIOACTIVE SOURCE ASSEMBLY,
COBALT 60: MIA1

BAR, LOCK: MFD FROM NSN

9510-00-596-2065

PADLOCK COMBINATION

EA

EA

EA

- A A A - S ~ - A -

B.-.
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.1

Figure B-3. Magnet, flexible arm extension. assembly.

(1) (2) (3) (4) (5) (6) (7) (8)
ILLUS I

Fig tn SMR NATIONAL PART FSCM DESCRIPTION. U/M -.STOCK NUMBER >.=
No. CODE NUMBER IN'R

__(NSN) Usable On Code -.

z

C'

C

B-3

B-3

B-3

B-3

B-3

1

2

3

4

PBOFH

XBFZZ

XBFZZ

PAFZZ

P8FZZ

6665-00-856-8234

9505-00-060-0882

5360-00-811-9127

D124-2-62

8124-2-75

B124-2-77

00W423

B124-2-79

81361

81361

81361

81348

81361

GROUP 0300 - MAGNETIC HANDLER, M4

MAGNETIC HANDLER, RADIOACTIVE
SOURCE, TELESCOPING: M4

MAGNETIC CAP

MAGNET

WIRE: STEEL, CORROSION
RESISTING: RD, 0.063 IN. DIA

SPRING, HELICAL, COIMPRESSION:
STL, PLO, 0.046 IN. DIA, 13 COILS,
2 IN. FREE LG, 0.500 IN. FREE OD

EA

EA

EA

IN

EA

1

1

18

.1

- - - I. ~ -

B-6
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AR600804

Figure 1-4. Motor and clutch assembly.

0i) (2) (3) (41 (5) (6) (7) (8)
ILLUS I 1

Fig Ite SMR NATIONAL PART FSCM DESCRIPTION U/M
N No. CODE S K NUMBERNo1 N,11 D NUMBER ( .1

.(NSN). Usable On Code "82

B-4 1 XBFZZ B124-Z-78 .81361 KNOB,"CONTROL EA I

B-40 2 XBFZZ MS503O-27 96906 SETSCREW: CRES, HEXAGON SOCKET EA 2
FLAT PT, #R-32, 1/4 IN. LG

B-4 3 XBFZZ MS16624-4025 96906 RING, RETAINING: CRES, EXT EA 1
APPLICATION, 0.250 IN. SHAFT SIZE

B-4 4 XSFZZ B124-2-81HSG 81361 HOUSING, CLUTCH EA 1

B-4 5 XBFZZ 8124-2-81 81361 SHAFT AND ROLLER ASSEMBLY EA I

B-4 6 XBFZZ C124-2-63 81361 HANDLE AND HOUSING ASSEMBLY EA 1

B-4 7 XBFZZ MS35202-51 96906 SCREW, MACHINE: AL ALLOY, FLAT EA 2
CSK HEAD, #10-24, 1/4 IN. LG

B-4 8 XBFZZ MS35218-2 96906 SCREW, MACHINE: AL ALLOY, PAN EA 6
HEAD, #2-56, 0.187 IN. LG

B-4 9 XBFZZ A124-2-67 81361 PLATE, BUSHING RETAINING EA 1

B-4 10 XIFZZ B124-2-73 81361 HOUSING, SPRING MO1TOR ASSEMBLY EA 1

B- 11 XBFZZ A124-2-66 81361 COVER

- - - -

B-7
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(1) (2) (3) (4). (5) (6) (7) (8)
ILL;US•Fig ItS SMR NATIONAL PART FSCM I U/M

" STOCK NUMBERDESCRIPTION U/M
No. No. CODE NUMBER

(NSN) Usable On Code

B-4 12 PBFZZ 6665-00-474-7226 C124-2-80 81361 MOTOR ASSEMBLY, SPRING LOADED EA '1

B-4 13 XBFZZ MS51029-20 96906 SETSCREW: CRES, HEXAGON SOCKET, EA 1
FLAT PT, #6-32, 3/8 IN. LG

B-4 14 XBFZZ B124-2-76 81361 PLATE, CLUTCH EA I
* B-4 15 XBFZZ MS27183-10 96906 WASHER, FLAT: STL PLD, RD, 0.250 EA 1

IN. ID

GROUP 0400 BULK MATERIALS

ULK PAOZZ 9510-00-596-2065 QQS634 81348 STEEL BAR: CARBON COLD FINISHED FT 14
FLAT, 1/4 IN. THK, 5/8 IN. W, 10
TO 14 FT LG

BULK PAFZZ 9535-00-232-6932 QQB613 81348 METAL STRIP: 12 IN. W, 48 IN. LG SH 1

BRASS, 0.032 IN. THK

- - I

f.

B-8
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Section III. NATIONAL STOCK NUMBER AND PART NUMBER INDEX

a. National Stock Numbers.

Natitonal1
Stock Number

9505-00-060-0882

6665-00-474-7226

5360-00-811-9127

6665-00-856-8233

Fi 9.
No.

B-3

B-4

B-3

B-4

I tem
No.

3

12

4

2

National
Stock Number

6665-00-856-8234

9510-00-596-2065

9535-00-232-6932

Fi g. Item
No. No.

8-3

BULK

BULK

b. Part Numbers.

Part Fig.
Number FSM No.

A124-10-9 81361 B-2

A124-2-66 81361 B-4

A124-2-67 81361 B-4

B124-10-27 81361 B-I

8124-2-73 81361 B-4

8124-2-75 81361 8-3

8124-2-76 81361 B-4

8124-2-77 81361 8-3

8124-2-78 81361 8-4

8124-2-79 81361 B-3

8124-2-81HSG 81361 B-4

8124-2- 81361 B-4
81LESSHSG

C124-10-10 81361 B-2

I tern
No.

1

11

9

1

10

1

14

2

1

4

4

5

2

Part
Number

C124-2-63

Cl 24-2-80

0124-2-62

K439N

MS16624-4025

MS27183-10

MS35202-51

MS35218-2

MS51029-20

MS51030-27

QQB613

QQS634

00W423

FSCM

81361

81361

81361

72053

96906

96906

96906

96906

96906

96906

81348

81348

81348

Fig. Item
No. No.

B-4 6

8-4 12

8-3

B-2 3

8-4 3

8-4 15

B-4 7,

B-4 8

B-4 13

B-4 2

BULK

BULK

B-3 3
I

a

B-9
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APPENDIX C
MAINTENANCE ALLOCATION CHART

Section 1. INTRODUCTION
C-1. General
The maintenance allocation chart (sec II) lists the
authorized maintenance functions assigned the main-
tenance categories for maintenance of the M3A1
Radioactive Source Set. This chart is to be used by all
levels of maintenance to insure complete support of the
equipment.

C-2. Maintenance Functions
Maintenance functions will be limited to and defined
as follows:

a. Inspect. To determine the serviceability of an item
by comparing its physical, mechanical and/or electrical
characteristics with standards through examination.

b. Test. To verify serviceability and detect incipient
failure by measuring the mechanical or electrical
characteristics of an item and comparing those charac-
teristics with prescribed standards.

c. Service. Operations required periodically to keep
an item in proper operating condition; i.e., to clean (de-
contaminate), to preserve, to drain, to paint, or to
replenish fuel, lubricants, hydraulic fluids, or com-
pressed air supplies.

d- Calibrate. To determine and cause corrections to
be made or to be adjusted on instruments or test
measuring and diagnostic equipments used in precision
measurement. Consists of comparisions of two instru-
ments, one of which is a certified standard of known ac-
curacy, to detect and adjust any discrepancy in the ac-
curacy of the instrument being compared.

e. Replace. The act of substituting a serviceable like
type part, subassembly or module (component or as-
sembly) for an unserviceable counterpart.

f Repair. The application of maintenance services or
other maintenance actions to restore serviceability to
an item by correcting specific damage, fault, malfunc-
tion, or failure in a part, subassembly, module (compo-
nent or assembly), end item, or system.

C-3. Column Entries
a. Column 1, Group Number. Column 1 lists group

numbers, the purpose of which is to identify compo-
nents, assemblies, subassemblies, and modules with the
next higher assembly.

b. Column 2, Component/Assembly. Column 2 con-
tains the noun names of components, assemblies,

subassemblies, and modules for which maintenance is
authorized.

c. Column 3, Maintenance Functionrz Column 3 lists,
the functions to be performed on the item listed in col-
umn 2.

d. Column 4, Maintenance Category. Column 4
specifies, by the listing of a "work time" figure in the
appropriate subcolumn(s), the lowest -level of mainte-
nance authorized to perform the function listed in col-
umn.3. This figure represents the active time required
to perform that maintenance function at the indicated
category of maintenance. If the number of complexity
of the tasks within the listed- maintenance function
vary at different maintenance categories, appropriate
"work time" figures will be shown for each category.
The number of man-hours specified by the ' work time"
figure represents the average time required to restore
an item (assembly, subassembly, component, module,
end item, or system) to a serviceable condition under
typical field operating conditions. This time includes
preparation time, troubleshooting time, and quality
assurance/quality control time in addition to the time
required to perform the specific tasks identified for the
maintenance functions authorized in the maintenance
allocation chart. This time will be expressed in man-
hours and carried to one decimal place (tenths of
hours).

e. Column 5, Tools and Equipment Column five (5)
"specifies by code, those common tool sets (not in-
dividual tools) and special tools, test, and support
equipment required to perform the designated func-
tion.

f Tool and Test Equipment Requirements List. This
list identifies all tools and test equipment required for
maintenance and repair of the M3A1 Radioactive
Source Set as specified in the maintenance allocation
chart (MAC). The list gives tool or test equipment refer-
ence codes; user maintenance category code; a short
description of items required; and National stock num-
bers. The tool or test equipment code corresponds to the
code in column 5 of the MAC. The maintenance catego-
ry code indicates the level of availability and
authorized use. All remaining columns are self-ex-
planatory.

C-1
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Section i1. MAINTENANCE ALLOCATION CHART FOR
M3A1 RADIOACTIVE SOURCE SET

(1) (2) (3) (4) (5A
Maintenance cateaur

Group Maintenance TOBS and
numbe Componen/Aseimbly function C 0 F H r) equipment

0100 STORAGE CASE Inspect 0.3 L2
Service 0.1 b
Repair 0.5 b
Replace a 0.8

0200 RADIOACTIVE SOURCE AND SHIELD
ASSEMBLY

Radioactive Source Assembly, MiWd Inspect 0.1 1,2
Shield Assembly Inspect 0.3 1,2,3

- Test 0.8
Repair c 0.3
Replace c 1.0

0200 M4 MAGNETIC HANDLER Inspect b 0.3
Magnet, Flexible Arm, and Inspect 0.6
Extension Assembly Repair 0.7 d 1.8

Replace 1.2
Motor and Clutch Assembly Inspect b L8

Service b. 0.3
Repair 0.8

I Replace I LO

*The subcolumns are as follows:
C-operator/crew
O-organizational
F--direct support
H-general support
l--depot

a 6 Manufacture nameplate.
b Monthly.
c Repair and replacement of lockbar only.
d Remove distortion by bending or cutting out segment of arm extension elements.

TOOL AND TEST EQUIPMENT REQUIREMENTS LIST FOR
M3A1 RADIOACTIVE SOURCE SET

Too or testaquipmen: Maintenance NaidnaiuNATO ToW

refernce code catagwy Noamowneka stock number number

1 0 FILM BADGE See SB 11-206
(Photodosimetry)

2 0 DOSIMETER 6665.00-243-8199 IM-9/PD
3 0 RADIAC SET 6665-00-961-0846 ANI'PDR(R)

C-2
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By Order of the Secretary of the Army:

FRED C. WEYAND
General, United States Army
Chief of StaffOfficial:

PAUL T. SMITH
Major General, United States Army
The Adjutant General

Distribution:
To be distributed in accordance with DA Form 12-28, Operator Maintenance Requirements for Radioactive Source
Sets.

*JU.S. GOVERNMENT PRINTING OFFICE- 1976-2?1-340/34160
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

THEN. . JOT DOW'/
DOPE ABOUT IT 0
FORM. CAREFULLI
OUT. FOLD IT AN£
IN THE MAIL'

ffWN 0M M MM WITH THIS PUBLICATION?

N FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)
N .. T1E Commander

N TH.IS Stateside Army DepotTN THIS ATTN: AMSTA- US
'TEAR IT Stateside, N.J. 07703
D DROP IT]

DATESENT
f 10 July 1975

A __________________________

PUBLICATION NUMBER

TM 11-5840-340-12

PUBLICATION DATE

23 Jan 74

PUBLICATION TITLE

Radar Set AN/PRC-76

V
BE EXACT ... PIN-POINT WHERE IT IS

I -r

PAGE
NO

2-25

3-10

5-6

PARA-
GRAPH

2-28

FIGURE TABLE
NO I NO

IN THIS SPACE TELL WHAT IS WRONG
AND WHAT SHOULD BE DONE ABOUT IT:

3-13-3

5-8

Recommend that the installation antenna alignment
procedure be changed throughout to specify a 20 IFF
antenna lag rather than 10.

REASON: Experience has shown thatw, only a 10 lag,
the antenna servo system is too sensitive to wind
gusting in excess of 25 kno s, and has a tendency to
rapidly accelerate and de. aa as it hunts, causing
strain to the drive train. ing is minimized by
adjusting the lag to 20 witho t degradation of

operation.

Item 5, Function col* Change "2 db" to "3db."

REASON: Th~djustment procedure the the TRANS POWER
FAULT in alls for a 3 db (500 watts) adjust-
ment to li f~he TRANS POWER FAULT indicator.

Add new step f.1 to read, "Replace cover plate removed

step e.l, above."

RE N: To replace the cover plate.

Zone C 3. On J1-2, change "+24 VDC to "+5 VDC."

REASON: This is the output line of the 5 VDC power
supply. +24 VDC is the input voltage.

F03 0

PRINTED NAME. GRADE OR TITLE. AND TELEPHONE NUMBER

SSG I. M. DeSpiritof 999-1776

JAFORMo JUL 792028-2 PREVIOUS EDITIONS
ARE OBSOLETE.

PS--IF YOUR OUTFIT WANTS.TO KNOW AEPLT YOUR
RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADQUARTERS
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DATE SENT

PUBLICATION NUMBER

TM 11-6665-247-10
PUBLICATION DATE PUBLICATION TITLE
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q
DEPARTMENTS OF THE ARMY AND THE AIR FORCE

NATIONAL GUARD BUREAU

WASHINGTON. D.C. 20310 -2500

REPLY TO
ATTENTION OF

NGB-AVN-S 7 February 198.6

SUBJECT: Application for Consolidated U.S. Nuclear Regulatory Commision (NRC)
Material License

Commander
U.S. Army Communications-Electronics Command
ATTN: AMSEL-SF-MR
Fort Monmouth, NJ 07703-5000

1. Reference.:

a. Letter, AMSEL-SF-MR, 30 Dec 85, SAB.

b. AR 200-2, Environmental Effects of Army Actions, 1 Sep 81, with Cl,
15 Sep 82.

2. Concurrence for matters pertaining to the implementation of regulatory
requirements for control of subject radioactive commodities is provided.

3. A review of the environmental documents associated with subject
application found that while environmental documents have been prepared to
support the NRC license application for each of the radioactive commodities,
an environmental document for the actual consolidation has not been prepared.
The ARNG Environmental Resources Branch (NGB-ARI-E) recommends that CECOM make
a determination as to the adequacy of utilizing these documents to satisfy the
intent of NEPA for the issuance of a consolidated NRC license as opposed to
preparing a single environmental document. They further recommended that all
FNSIs not previously made available to the affected public be processed in
accordance with reference lb, paragraph 5-5.

4. Point of Contact in NGB-ARI-E for hazardous/toxic material/waste is Mr.
James Hensley, AUTOVON 584-4701. Point of Contact in this office is Mrs.
Judith Smith, AUTOVON 584-4727.

FOR THE CHIEF, NATIONAL GUARD BUREAU:

JHaN . )STANKO, Jr.
Chief, Army Aviation Division
ALVIN A. WARSmzALL
Chief, Aviation Logistics 0



DEPARTMENT OF THE ARMY
HEADQUARTERS. US ARMY COMMUNICATIONS-ELECTRONICS COMMAND

AND FORT MONMOUTH

REPLY•OFORT MONMOUTH, NEW JERSEY 07703-5000
ATTREPLY TO

AMSEL-SF-MR 19 February 1986

MEMORANDUM FOP RECORD
SUBJECT: Application for Consolidated US Nuclear Regulatory Commission (NRC)

Material License

1. Reference:

a. Letter, NGB-AVN-S, 7 February 1986, subject as above.

b. Army Regulation 200-2, Environmental Effects of Army Actions, 3 November
1980.

c. FONECON, 19 February 1986 between Mr. James Hensley, National Guard
Bureau and Mr. Joseph M. Santarsiero, CECOM Safety Office, subject as above.

2. Reference la letter provided concurrence to subject license application.
However, comment was made as to whether individual Environmental Assessment (EA)
documents fulfilled the requirements of reference lb.

3. The above consideration was discussed in reference Ic FONECON and determin-
ation was made and accepted by Mr. Hensley, that the EA documents, as presented,
meets the requirements and policies established by the National Environmental
Policy Act of 1969.

Prepared by:

b S : MH.S 4TARSIERO
Iealth Physicist

Reviewed, by:
,eIRH J. &E R

cting Chief, Mtl Sfty Engr Div

Approved byK ý
STEVEN A. HORNE
Acting Chief, Safety Office

CF:
Chief, NGB-AVN-S



DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY, EUROPE, and SEVENTH ARMY

OFFICE OF THE DEPUTY CHIEF OF STAFF, PERSONNEL
APO NEW YORK 09403

REPLY TO
ATTENTION OF:

2 5 FEB 1986
AEAGA-SG

SUBJECT: Concurrence with Application for US Nuclear Regulatory License

Headquarters
US Army Communications-Electronics Command

and Fort Monmouth
ATTN: AMSEL-SF-MR
Fort Monmouth, NJ 07703-5000

1. Reference: a. Ltr, CECOM, AMSEL-SF-MR, 30 Dec 85, subj: Application
for Consolidated US Nuclear Regulatory Commission (NRC) Material License
w/lst End, 10th MEDLAB, AEMML-PM-ORD.

b. FONECON between MAJ Peterson, 200th TAMMC and Mr. Foley, HQ,'
USAREUR, 5 & 20 Feb 86.

2. Your application requesting Department of Army and US Nuclear
Regulatory Commission authority to field radioactive calibration sources
world-wide has been reviewed by the requested elements of this command.
HQ, USAREUR & 7th Army concurrence is offered subject to the following
comments and recommendations.

3. USAREUR's main concern is the ability of the soldier to safely and
effectively perform his or her mission. In that regard the technical
manuals prepared by your command and enclosed in the application are the
soldiers' basic reference.

4. These technical manuals do not appear to be readily available since
mimeographed versions were included in the applications nor have they been
updated since the original version. One TM is dated 1955 and others have
proposed changes on DA Form 2028 attached. Priority in republishing and
consolidating these manuals would be of value to USAREUR. The present
expansion of radiac calibration centers to an additional 24 sites in
Europe underscores our concern.

5. Radiological Hygiene Branch, 10th MEDLAB has included a thorough
review of your application and offers eight recommendations. Both
completeness and clarity of your application will be improved by
incorporation of these recommendations.



AEAGA-SG
SUBJECT: Concurrence with Application for US Nuclear Regulatory License

6. Reference 2b contained the 200th Material Management (Theater Army)
consent with the application as written. HQ USAREUR POC is Mr. Foley,
Autovon 370-7751/8742.

FOR THE DEPUTY CHIEF OF STAFF, PERSONNEL:

ROBERT W. BRAUN

Chief, Safety Division

DISTRIBUTION:

COMMANDERS
V CORPS, ATTN: AETV-GAS, APO 09079
VII CORPS, ATTN: AETSGA-SA, APO 09107
21ST SUPCOM, ATTN: AERPE-LS, APO 09325-3730
7TH MEDCOM, ATTN: AEMPE-PM/AEMPS-PM-S, APO 09102-3304
5TH SIG CMD, ATTN: ASE-DP-S, APO 09056
200th MMC(TA), ATTN: AEAGD"MMC-RA-CS, APO 09052
10th MED LAB, ATTN: AEMML-PM-ORD, APO 09180

CINCUSAREUR
DCSOPS
DCSLOG

2



_EPARTM\NT OF T" A•RMY
HEADO'UART,,RS, US A,.RMY COM MU.,NCATIONS-Et.ECTRON!CS COMMAND

AND FORT MONMOUTH

PELYOFORT MONMOUTH, NEW JERSEY 07703-5000

ATTENTION OF

A,,SEL-SF--MR 9 March 1986

MEMORA!NDUM FOR RECORD

SUBJ7ECT: Application for Consolidated US Nuclear Regulatory Commission (NRC)
License

1. Reference:

a. Letter1 : AEAGA-SG, 25 February 1386, subJect: Concurrence with Applica-
tion for US Nuclear rxegulatory!License.

b. Discussions with Mr. Leo Foley, USAREUR RPO, PAJ Luckett, 10th Medical
Laboratory, and Mr. Joseph M.. Santarsiero, CECOM Safety Office, during the
2- March 13..6 S'AREUP Radiation Protection Program Compliance visit.

2. Reference la letter orovided.a coordinated concurrence from USAREUR, 10th
Me•i•l• Laboratory and 200th TAMMC relating to subject license application. In
addition, reference la letter offered eight general comments/recommendations
provided by the 10th Medical Laboratory relating to subject license application
format and cont-ent.

3. Discussions during reference lb visit addressed the comments/recommendations
provided at reference !a letter. Determinations were made that six of the eight
c'amre.nts/recommendations would be incorporated into subject license application
as presented. The remaining two comments/recommendations were determined to be
unnecessary and/or provided no additional clarification to subject application.

Prepared by: " r-
H Mealth Physicist

Reviewed and Approved by:
STEVEA'! A. HORIIE
Acting Chief, Safety Office

CF:

Commanders:
"US•R"R, ATTN: AEAGA-SC
10th MEDLAB, ATTN: AEML-PM'-ORD

:th , X....., ,•ATTN: AEM'"'L-MP-OPD



APOP-NC (AMSEL-SF-MR/30 Dec 85) 1st End

SUBJECT: Application for Consolidated US Nuclear Regulatory
Commission (NRC) Material License

HQWESTCOM(APOP-NC), Ft Shafter, HI 96858-5100 22 January 1986

TO: Commander, Headquarters, US Army Communications-Electronics Command

and Fort Monmouth, Fort Monmouth, NJ 07703-5000

1. Concur on both documents as written.

2. POC is CW3 N. M. Lowry, AV 438-2661/2659.

A. M. PELLETIER

Encl LTC, GS
C, NC Div, ODCSOPS

S



S: 18 February 1986

DJ-MS-M (AMSEL-SF-MR/30 Dec 85) 1st End
SUBJECT: Application for Consolidated US Nuclear Regulatory Commission (NRC)

Material License

E3 VBI9Headquarters, Eighth United States Army, APO SF 96301-0009

TO: Commander, U. S. Army Communications-Electronics Command, ATTN:
AMSEL-SF-MR, Fort Monmouth, New Jersey 07703-5000

1. Draft copy of subject NRC consolidated license application and
Environmental Assessment documentation, in accordance with AR 200-2, has been
reviewed by this headquarters. Concurrence is granted for both documents as
requested.

2. POC this headquarters is CW3 Eugene L. Murray, DJ-MS-M, Autovon 262-1101
Ext 293-8230/3624.

FOR THE COMMANDER:

Encl wd DAVID E. PR AY
LTC, GS
Assistant Adjutant General

2

b(C16



Ai"7TY_-S• (A.S!_ '--SF-.7./30 1ecember O9S5) Ist End
JE•CT: Aoplicat'on for Consolidated U.S. Nuclear Regulatory Commission

HQ, U.S. Army Tost, Measurement, and Diaonostic Eouipment Support Group,
.edstone Arsena., AL ,,8,o-54n_ , Feb 86

TO: Commaander, U.S. Ar.y Co unicat'ons-Electronics Command, ATTN: AMSE-SF"MR,
crtr Monmouth, New Jersev 07}03-5000

I. This Division has rev 4 ewed and concurs with the application.

2. The foleowingccomments are provided for clarity:

a. S-polemert G, Paracraph 4G. •hance "Area Calibration. and Repair
Center (ACr-`,) j to read "Area Calibration and Repair Center (ACRC)-LBAD/Army
ornzinc D.. aton seŽ-ey Center (AWRDC)." Reason: ACRC-LEAD provides

calibration suppcrt and the AIRDC performs the leak test analysis.

b. Sup-.7ement G, Paragraph 4G. Chance "74th Maintenance Battalion,
rnm Ca•arro] Korea" to read "2' Ya`ntenance Company, Camp Carroll, Korea."

Reason: 2D Maintenance Corn-any performs the calibration support for the
RADITAC calibrator not the 7Lth Maintenance Battalion.

3. POC for this croan-zation is .r. Jerry Gray, AUTOVON 746-504.7

,w,• encd DELBERT D.LONE

Chief
Rad Std and Dev Lab
Metr Di r

Z'tv,ý/ .7
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TECHNICAL MANUAL

OPERATOR'S, ORGANIZATIONAL, AND DIRECT SUPPORT
MAINTENANCE MANUAL

(INCLUDING REPAIR PARTS LIST)
RADIOACTIVE SOURCE SET, M3A1

(NSN 6665-00-856-8235)

/ H E A D Q U A R T E R S, DEPARTMENT OF THE AR MY

6 •MARCH 1985
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WARNINGS

The M3A1 Radioactive Source Set incorporates radioactive'
-Cobalt-60 (Co-60). Use of the source set shall be under
the supervision of a qualified individual who has received
specific training on the proper use of the set.

Never eat, drink, or smoke in areas where radioactive
material are used/stored.

Before removing the radioactive source capsule from the
shield, a calibration site must be selected. The calibration
site should have a level, unobstructed floor surface,
approximately 16 meters (53 feet) square, located in a
one-story structure in an area away from the normal stream
of traffic. Deviations from the calibration site requirements
shall be as approved by the US Army Communications-Electronics
Command (CECOM) Safety Office.

Each time the radioactive source is removed from the shield, the
Radiation Protection Officer (RPO) must delineate the radiation
controlled area and post radiation warning signs.

Never allow personnel without film badges and/or dosimeters
*inside the restricted area.

A Always use the magnetic handler for handling the radioactive
source. Never touch the radioactive source capsule.

Never look into the well of the shield or unnecessarily expose
parts of the body to the radiation.

Never take the radioactive-source from the shield without having
a radiacmeter available and in good working order, e.g., an
AN/PDR-27( ) Radiac Set.

Never leave an unshielded radioactive source unattended. If
necessary to leave the source set, re-shield the radioactive
source and lock the container.

If a radioactive source capsule is damaged or broken and
radioactive contamination occurs, follow the emergency
procedures described in paragraph 2-18 of this manual.

Maintain personnel exposure records.

Wear a film badge, calibrated dosimeter, and disposable
protective gloves when performing the leak test. Do not
spread contamination by touching other objects with the
gloves. Do not leave the unshielded radioactive source
or the opened storage case unattended. Do not stay in
the radiation area any longer than necessary to perform
the leak test.

1
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CHAPTER 1
INTRODUCTION

Section I. GENERAL

1-i. Scope

This manual is published for personnel who operate the M3A1 Radioactive Source

Set, and for personnel who perform organizational and direct support maintenance

on the set. The manual contains a description of the source set and information

on its use, -functioning, and maintenance. Instructions for shipment, storage,

and disposal are also provided..

1-2. Authorization For Issue of the M3A1 Radioactive Source Sets

M3A1 Radioactive Source Sets are issued throughout the Army without a special

license being required by the individual user., Possession and use of the

radioactive source sets are authorized under a US Nuclear Regulatory Commission

(NRC) License issued to the Department of the Army (DA), US Army Communications-

Electronics Command (CECOM), Fort Monmouth, NJ 07703-5024. The license is

issued based upon statements concerning procedures established for the life-

cycle control of the item.

1-3. Maintenance Forms, Records, and Reports

a. Reports of Maintenance and Unsatisfactory Equipment. DA forms and pro-

cedures used for equipment maintenance will be those prescribed by Technical

Bulletin (TB) 750-25-1, Maintenance of Supplies and Equipment: Army Test, Meas-

urement and Diagnostic Equipment (TMDE) Calibration and Repair Support Program.

b. Report of Packaging and Handling Deficiencies. Fill out and forward SF

364 (Report of Discrepancy (ROD)) as prescribed in Army Regulation (AR) 735-11-

6
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2/DLAR 4140.55/NAVMATINST 4355.73/AFR 400-54/MCO 4430.3E.

c. Discrepancy in Shipment Report ((DISREP) SF 361); Fill out and forward

Discrepancy in Shipment Report (DISREP) (SF 361) as prescribed in AR 55-

38/NAVSUPINST 4610.33B/AFR 75-18/MCO 4610.19C/DLAR 4500.15.

1-4. US Nuclear Regulatory Commission Requirements

The NRC sets standards/conditions and issues licenses for the use of specific

radioactive materials in the United States. Use of the M3AW is authorized by

the NRC. Information required by the NRC license and regulations is contained

below:

a. Radiation. Protection. Users of the M3AW should refer to this Technical

Manual (TI-I) for instructions on control, safe handling, storage, emergency

situations, operation and maintenance. This information satisfies the radiation>

protection requirements established by NRC regulations (Title 10, Code of Feder-

al Regulations (CFR), Parts 19 and 20).

b. Notice to Employees. Form NRC-3, Notice to Employees, contained in the

back of this manual, must be removed for posting wherever the M3AW is used

and/or stored. The posting requirements are contained on the form.

c. Section 206, "Energy Reorganization Act of 1974", (10 CFR Part 21).con-

tained in the back of this manual should be removed for posting whenever the

M3A1 is used and/or stored.

d. Reporting of Defects and Noncompliance Actions. As stipulated in 10 CFR

Part 21, reports of radioactive source set defects and noncompliance, as out-

lined in Section 206 of the Energy Reorganization Act of 1974, should be

reported through appropriate radiological command channels to the CECOM Safety
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Office. Notification shall be made within 24 hours following the identification

of defects or noncompliance.

e. NRC License. The NRC license for the M3A1 and related documents are

held by the CECOM Safety Office at Fort Monmouth, New Jersey. M3AW users may

request information on these documents by letter addressed to:

Commander

US Army Communications-Electronics Command

ATTN: AMSEL-SF-MR

Fort Monmouth, NJ 07703-5024

Requests for further information may also be made by calling Autovon 995-4427 or

commercial (201) 544-4427.

1-5. Supervision

a. All calibrations utilizing the M3A1 will be supervised by a qualified

Radiation Protection Officer (RPO). To be a qualified RPO, a person must have

received a minimum of 120 hours formal training on radiation protection includ-

ing the following topics:

(1) Principles and practices of radiation protection.

(2) Biological effects of radiation.

(3) Radioactivity measurement/monitoring techniques and

instrumentation.

(4) Mathematics and calculations basic to the use and measurement of

radioa~ctivity.

8
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(5) The operation and use of the M3A1, its equivalent, or other Army

radiac calibrator sets.

NOTES

1. Completion of the Radiological Safety Course (7KF3)

at the US Army Chemical School or at the US Army Ordnance

Center and School meets these requirements.

2. Where circumstances warrant, alternate training may

be substituted if this training is approved by Commander,

US Army Communications-Electronics Command, ATTN: AMSEL-

SF-MR, Fort Monmouth, NJ 07703-5024. Such training must

be received under the guidance of a qualified RPO, and must

include at least 16 hours of actual experience in the use of

the M3A1.

b. The operator or user of the M3A1 shall have a-minimum of 8 hours train-

ing under the guidance of a qualified RPO in the basic fundamentals of radiation

prot6ction, radiac instrumentation and survey techniques and 16 hours on-the-job

training in operation and care of the M3A1. Instructions shall include safe

working practices and knowledge of the hazards associated with the instrument.

1-6. Duties of Radiation Protection Officer

The specific duties of the appointed RPO will be to:

a. Insure that the M3A1 Radioactive Source Sets under his jurisdiction are

properly used and stored.

b. Train local users and operators and maintain a record of training for

users and operators.

9
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c. Insure appropriate records are maintained on each item.

d. Advise the Radioactive Material Control Point (RMCP) of any change in

accountability, local RPO, or installation relocation for the M3AW Radioactive

Source Set.

e.. Submit Radiation Incident Report according to published directives.

f. Establish radiation controlled areas for source set storage and use.

g. Post appropriate warning/caution signs.

h. Insure items are stored in a fire-resistant structure and no explosives

of any kind are stored in the same structure.

i. Immediately refer actual or suspected overexposure to medical officer.

j. Insure that periods of time between. leak tests do not exceed 6 months

.nd supervisd performance of leak tests.

k. Secure items against unauthorized use and removal.

1. Insure that all Army, DOD, and Federal Regulations are being followed

and that personnel exposure to radiation is maintained As Low As Reasonably

Achievable.

m. Conduct aiphysical inventory according to published frequencies.

n. Submit inventory, leak test, and other reports to the RMCP as required.

o. Prior to relief from duties, place the M3AW Radioactive Source Sets in

locked storage.

10



TM 3-6665-214-13&P

p. Investigate each case of excessive or abnormal exposure to determine the

ause, recommend remedial action to prevent recurrence, and submit a complete

written report to the Commander, US Army Communications-Electronics Command,

ATTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024 within 24 hours.

1-7. Responsibility

a. Responsibilities of Major Commands.

(1) Establish at least. one RMCP.

(2) Appoint .a Radiation Control Officer (RCO) for each RMCP and submit

qualifications to Commander, US Army Communciations-Electronics Command, ATTN:

AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024.

(3) Develop procedures to insure periodic leak testing and forward two

copies of procedures to Commander,. US Army Communications-Electronics Command,

'TTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024.

(4) Forward leak test smears to nearest approved smear evaluation

laboratory.

(5) Insure that each installation or activity using the M3A1 Radioac-

tive Source Set has an effective radiation protection program.

b. Responsibilities of Radiation Control Officer.

(1) Review and approve the qualifications of each local RPO for the

M3A1 Radioactive Source Set and forward to Commander, US Army Communications-

Electronics Command, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024 a list of

these local RPO's and. their qualifications for approval and certification.

11
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(2) If a qualified local RPO is not available, take one or more of the

following actions:

(a) Suspend requisition for the M3AW Radioactive Source Set.

(b) Suspend use of the M3AI Radioactive Source Set until someone can be

qualified by training.

(c) Transfer the M3A1 Radioactive Source Set to an installation or

activity with quali-fied personnel.

(3) Maintain the following information for each M3A1 Radioactive Source

Set under his control:

(a) National stock number.

(b) Description.

Cc) Serial number.

(d) Isotope, source activity, and date activity was determined.

(e) Dates and results of leak tests.

(f) Shipment numbcr.

(g) Shipped from.

(h) Shipped to.

(i) Date shipped.

(j) Name and qualifications of local RPC's.

12
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(k) Radiation incident.reoorts.

(4) Insure that the M3AI Radioactive Source Set is properly handled in

accordance with Army, DOD, and NRC regulations. Periodically inspect and audit

records of installations and activities possessing the M3A1 Radioactive Source

Set.

1-8. Control

The."3A1 Radioactive Source Set is classified as an individually controlled

item.

a. Stations in CONUS and Oversea supply agencies will-submit requisitions

through radioactive raterial supply channels to Commander, US Army Communica-

tions-Electronics Command, ATTN: AMSEL-MME-VC, Fort Monmouth, NJ 07703, for

issue to certified RPOs. All requisitions will be accompanied by the name of

the Radiation Protection/Control Officer who is t'o be responsible for the equip-

ment. in addition, each request will include the following certification: "As

required by Chapter 3, AR 3S5-11, sufficient safety equipment, facilities, and

trained personnel are available at this installation for the safe handling, use

and storage of radioactive material ordered on this requisition." The certific-

ation must bear the signature and typed name and grade of the local RPO. The

CECOM National Inventory Control Point (NICP) reviews requisitions submitted and

when approved, issues material.release orders to the depot storing the item.

The depot then ships the item directly to the requisitioner, notifies the con-

trol point and furnishes other appropriate shipping data.

b. Within five days after receiving the radioactive source set, the

receiving local RPO will notify the RMCP.

13
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c. Leak testing of the M3AW Radioactive Source Set will be performed upon

receipt, at least every six months thereafter, prior to shipment, or anytime

leakage is suspected.
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Section II. DESCRIPTION AND DATA

1-9. Use

The M3A1 Radioactive. Source Set is used to calibrate radiac survey meters, such

as the AN/PDR-27(1) Radiac Set and the IM-9( ) Radiac Dosimeter.

WARNING

The M3A1 Radioactive Source Set will be used only by individuals

trained and certified in the proper use of the set. Each

time that the radioactive source is removed from the shield,

the RPO must delineate the radiation controlled area and post

radiation warning signs.

1-10. M3AI Radioactive Source Set

The M3AI Radioactive Source Set (fig. 1-1) consists of a storage case, a

radioactive source and shield assembly with an MIAI gamma Co-60 radioactive

source, a source calibration chart, an M4 telescoping radioactive source magnet-

ic handler, and a copy of this manual (TM 3-6665-214-13&P).

a. Storage Case, Exterior (fig. 1-2). The wood storage case measures 18 by

18 by 20 inches and is designed to keep the radiation dose rate at the surface

of the case below 200 millirads per hour (mR/hr) and less than 10 mR/hr at 3

feet from the external surface of the case. The container meets Department of

Transportation (DOT), 49 CFR, Yellow III label shipping requirements. The cover

is attached to the case by two hinges (4, fig. 1-2). A chain (7, fig. 1-4)

holds the cover in position when the case is open, and two catches (1, fig. 1-2)

lock the cover in place when the case is closed. The case is equipped with two

handles (6, fig. 1-2),. one at each side. The identification plate on the cover

of the storage case of each radioactive source set is shown in figure 1-3. The
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case is painted yellow and marked in accordance with DOT regulations.
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Figure 1-1. M3A1 Radioacti~ve
Source Set.
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4 Hinge iCatch

5 Eliptical DANGER Warning background 2 Identification plate

6 Handle 3 Radiation symbol

Figure 1-2, M3A1 Storage Case (exterior)
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b. Storage Case, Interior (fig 1-4). A shield (11, fig. 1-4), described in

(1) below, is bolted to a platform (8) in-the case, and a spacer (1) is bolted

down around the top of the shield. -A magnet cap socket (9) in one corner and a

cutout diagonally opposite the socket in the storage case provide the means for

stowing the magnetic handler, described in d below. A Co-60 decay curve (6,.

fig. 1-4), described in (2) below, is fastened inside the cover of the case.

(1) Shield. A cylindrical lead shield. (11, fig. 1-4), approximately

6 1/2 inches in diameter and 6 1/2 inches high, serves as a container for the

radioactive source assembly (13). The shield is encased in a steel jacket and

mounted on a square steel base (10). A lead plug (3) with a handle (2) fits

into an opening in the top of the shield. When the plug is placed in the

shield, it forms the top of an enclosed space in the center of the shield; this

space is approximately 1 inch in diameter and 11/16 inch deep. A shoulder near

the top-of the enclosed space supports the radioactive source assembly within

the enclosed space. The shield and plug provide a 2 1/2 inch thick lead barrier

against gamma radiation emanating from the radioactive source. A lockbar (4)

passes through the handle of the plug and through slots in the lugs (12) on the

shield. The shackle of a combination lock (5) passes through round holes in the

bent end of the lockbar and through an adjacent lug and secures the radioactive

source in the shield. The combination lock is a high security padlock. The

combination can be changed by use of a key which is supplied with the lock.

18
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0 0

NSN 6665.-00-856-8235
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4 Mar 11 Shield
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Figure 1-5. Cobalt 60 deoy Curve.
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(2) Co-60 Decay Curve (fig 1-5). The Co-60 decay curve, mounted on the

inside cover of the radioactive source case, bears the same serial number as the

source. The name and address of the manufacturer; the date of calibration of

the radioactive source; the strength at time of calibration in units of exposure

rate at a standard distance, i.e., mR/hr at.a distance of 1 meter; the activity

at the time of calibration in millicuries (mCi); and the replacement date are

also indicated on the decay curve chart. The decay curve is used to determine

the relative percent strength or activity of the Co-60 at a given time (years

and months) after the date of initial calibration.

c. MIAI Gamma Co-60 Radioactive Source Assembly (fig. 1-6). The MIAI gamma

Co-60 radioactive source assembly consists of a sealed radioactive source cap-

sule (3) containing Co-60; a chain (2), and a lifting disk (1). Connecting

rings (4) connect the chain to the radioactive source capsule and the lifting

disk.

1 Lifting disk 3 Source capsule
2 Chain 4 Connecting ring

F~gur I-CE M1A.Z gumma cobalt 60 rudioactiw

eurwe assembly.

• 2

4-
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WARNING

The Co-60 source in the M3AI Radioactive Source Set emits gamma

radiation. All use of radioactive source set must be under the

supervision of a qualified individual who has received specific

training in the proper use of the set.

WARNING

Never eat, drink, or smoke in areas where radioactive material

are used/stored.

(1) Radioactive Source Capsule. The radioactive source capsule is a

sealed steel capsule, 1/4 inch in diameter by 5/8 inch high, containing Co-60.

An eye in. the stem at the top of the capsule permits the capsule to be suspended

from a lifting disk by a chain. The activity of the radioactive source at the

time of initial calibration may vary from 80 to 130 mCi. (For an activity level

cf 160 mCi of Co-60, the exposure dose rate is 132 mR/hr at a distance of 1
imeter from the source capsule.) Co-60 has a half-life of 5.3 years and emits

one beta particle (energy: 0.32 MeV) and two gamma rays (energy: 1.17 MeV and

1.33 MeV) per disintegration. The steel wall of the capsule stops most of the

beta particles but the gamma rays pass through the wall.

(2) Ring and Chain Assembly. The ring and chain assembly consists of a

round link brass chain, approximately 5 inches long, with two connecting rings

(4) at each end of the chain. One end of the ring and chain assembly is connec-

ted to the underside of the lifting disk (1); the other end is connected to the

radioactive source capsule.

(3) Lifting Disk. The lifting disk, made of ferromagnetic steel, is

approximately 13/16 inch in diameter and 1/16 inch thick. A metal eye on the

23
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underside of the disk provides the means for attaching the ring and chain assem-

bly. The underside of the disk is marked with the serial number of the

radioactive source assembly, the activity of the source at the time of initial

calibration, the date at which the activity was determined, and the words:

COBALT 60. The upper side of the disk is.marked with the words: DANGER

RADIOACTIVE MATERIAL, NOTIFY ARMY AUTHORITIES IF FOUND, and with the word:

DANGER, above a radiation hazard symbol.

d. M4 Telescoping Radioactive Source Magnetic. Handler. The M4 telescoping

radioactive source magnetic handler (fig. 1-7 and 1-8) is designed to manipulate

the MIAl gamma Co-60 Radioactive Source Assembly. When using the fully extended

magnetic handler, the operator can remain at a safe distance for the short time

required to place or remove the radioactive source. Telescope the handler when

-not in use (fig. 1-7), and stow it in the storage case. The handler weighs

approximately 2 1/2 pounds and is approximately 20 inches long when telescoped

and 72 inches inches long when fully extended (See figure 1-8). The magnetic

handler consists essentially of a flexible arm assembly (2, fig. 1-8), three

extensions of aluminum tubing (3), and a handle and housing assembly (5). Knur-

led retaining nuts (4), fitted with plastic packing rings, hold the telescoping

sections of the handler in the extended position. A small permanent magnet

under a stainless steel magnet cap (1) is attacHed by a length of wire that

passes through the telescoping sections of the handler to a spring-loaded motor

assembly in the handle and housing assembly (5). A compression spring holds the

magnet against the magnet cap; a magnet control knob (6) retracts the magnet.

When the magnet is against the cap, the handler picks up and holds the radioac-

tive source assembly. When the magnet is retracted, the radioactive source

assembly is released from the handler.
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1 Magnet cap 4 Retaining nut
2 Flexible arm assembly 5 Handle and housingassembly
T r]tension 6 Magnet control knob

Figure 1-7. M4 radioactive source magnetic handler (telescoped).

1
! T3 4

AR600747.

Ftgurt IA& U4 radioactive source magnetic handler (e=tended).
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1-11. Tabulated Data

Numerical data are approximate.

Radioactive Mater-ial ........................ Co-60 (0.32 MeV beta particle;

1.17 and 1.33 MeV gamma rays )

Activity at time of initial calibration .... 80-130 mCi.

Exposure rate for 100 mCi Co-60 ............ 132 mR/hr at 1 meter

Dose rate at surface of capsule............ Greater than 10,000 Rad (R)/hr

Half-Life .................................. 5.3 years

Weight:

M3A1 Radioactive -Source Set ............. 150 lb.

Magnetic handler ........................ 2.5 lb.

Cubgee:

M3A1 Radioactive Source Set. ............ 1.75 cu. ft.

NRC License Number ......................

BE Permit Number ........................ BE670
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CHAPTER 2

OPERATING INSTRUCTIONS

Section I. Preparation For Use

2-1. Initial Inspection

When the M3AW Radioactive Source Set is received, the operator, under the

supervision of the RPO or'his qualified designee, will:

a. Post the radiation area (para 2-3).

b. Inspect the exterior and interior of the storage case for damage. Exam-

ine the case and contents for missing parts. If the source set is damaged or

parts missing, report an improper shipment (SF 364).

c. Within three hours during normal duty time or within 18 hours of nonduty

time from initial receipt, perform a leak test (para 2-5-, or at any time a leak

is suspected. If the source set is leaking, emergency procedures set forth in

paragraph 2-18 will be followed.

d. Inspect the M4 magnetic handler for workability (para 2-9b).

e. Compare the serial number on the underside of the lifting disk with the

serial number recorded on the Co-60 decay curve chart (para 2-8).

f. Determine present source strength (para 2-12).

2-2. Calibration of M3A1 Radioactive Source Set

The M3AI Radioactive Source Set will be sent to depot maintenance personnel once

a year for calibration.
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2-3. Posting Radiation Contro-lled Area

a. A radiation controlled area is a delineated area under the supervision of

an individual in charge of radiation protection. The perimeter of a radiation

controlled area is established where the radiation level is 2 mR/hr or less.

Only authorized individuals wearing a film badge or other personnel monitoring

devices shall be permitted within the radiation controlled area.

b. Establish the perimeter of the radiation controlled area through estim-

ation and calculation prior to exposing the source. Rope off or otherwise

establish, with barriers and signs, the perimeter of the radiation controlled

area, After the source is exposed, verify perimeter barriers using an AN/PDR-

27( )or equivalent; and adjust the barriers as necessary. A high radiation

area is any area accessible to personnel in which radiation exists such that a

major portion of the body could receive a dose in excess of 100 millirem (mrem)

in any one hour.

NOTE

If an unshielded Co-60 source having an activity of 100 mCi is

being used, the radiation controlled area will be all the area

within the radius of approximately 8 meters (26.2 feet) of the

source. The radiation controlled area of a more active source

will be larger, and the radiation controlled area of a less

active source will be smaller.

c. Post radiatioA warning signs at conspicuous points adjacent to the peri-

phery of the radiation controlled area so that only authorized personnel with

film badge dosimeters will be permitted. Self-reading dosimeters are required

as a positive means of preventing overexposures. They are also required for
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nersonnel approaching or entering the high radiation area. Figure 2-1 shows

suggested dimensions for radiation warning signs. The dimensions of the signs

can be varied so long as the proportions of the three-bladed radiation hazard

symbol remain as shown and the wording is easy to read.

d. Post NRC Form 3 (contained in the back of this TM), in a conspicuous loc-

ation near the radioactive source set.

CAUTION
600

0.

RAD ATO N AREA

Figre .Z.Radatan i 8W7LLq i
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2-4. Dosimetry Records

a. AR 40-14 prescribes procedures and responsibilities for the control and

recording of personnel exposures to ionizing radiation. Adherence to these pro-

cedures will assure proper monitoring/recording of personnel dosimetry.

Section II. LEAK TEST

2-5. Leak Test

a. Perform a leak test (wipe test) upon receipt of a radioactive source set,

at least once every 6 months thereafter, prior to shipment, or at any time it is

suspected that the radioactive source may be leaking.

WARNING

Wear a film badge, calibrated dosimeter, and disposable

protective gloves when performing the leak test. Do not,

spread contami-nation by touching other objects with the

-loves. Do not leave the unshielded radioactive source or

the opened storage case unattended. Do not stay in the

radiation area any longer than necessary to perform the

leak test.

a. Assemble the Following Items Before Beginning Leak Testing Procedures.

(1) A calibrated beta-gamma type radiac survey meter such as the AN/PDR-

27( ) Radiac Set.

(2) A film badge and calibrated IM-9( )/PD Radiac Dosimeter for each

individual taking part in the leak testing procedure.
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(3) Disposable protective gloves for the individual performing the wipe.

(M> 'Cotton swabs furnished by the US Army Ionizing Radiation Dosimetry

Center (AIRDC).

(5) Plastic bags provided by AIRDC.

(6) Distilled or clean tap water.

NOTE

Select an area away from the normal stream. of traffic.

The area of the test site should be unobstructed and

have a level floor or ground surface.

b. Perform the Wipe Test.

WARNING

Wear disposable protective gloves.

(1) Record the serial number of the radioactive source set on the paper

tab. (The set bears the same serial number as the radioactive source capsule.)

(2) Using the remote magnetic handler, remove the radioactive source

from the well and then, gently but thoroughly, wipe the sides and bottom of the

well in the shield and the surfaces of the plug that fit into the shield with

the moistened cotton swab.

(3) Return the radioactive source to the shield (para 2-10).

WARNING

After removal of the swab from the access well, DO NOT

lay the swab down or allow it to touch any other object.
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2-6. Test Evaluation

a. Position a calibrated AN/PDR-27( ) Radiac Set over the cotton swab.

Place the probe of the radiacmeter (with the beta window open) as close to the

filter disk as possible. DO NOT ALLOW THE PROEE TO TOUCH THE COTTON SWAB.

(f) If the dose rate is 0.4 mR/hr or twice the background radiation,

discontinue use of the source set and lock the radioactive source in the shield.

If necessary, decontaminate the outside of the shield and the storage case.

Report results to the command RCO and request disposition instructions.

(2) The cotton swab should be placed in. the provided plastic bag and

then placed in a small cardboard box and mailed to AIRDC.

WARNINZG

The radiation reading at the surface of the box must not

exceed C.4 mR/hr. If the measured radiation is more than

0.4 mR/hr, wrap a thin sheet of lead, aluminum, or other

metal around the plastic bag and place in a small cardboard

box.

(3) if the meter reading is less than 0.4 mR/hr, place the cotton swab

in the provided plastic bag and submit-to AIRDC for evaluation. The set may be

used while awaiting the report from the laboratory.

NOTE

AIRDC will report its evaluation of the filter disk in

microcuries (uCi) of Co-60. If the report indicates

0.005 uCi of Co-60 or greater, turn the radioactive source

set in for disposal. If the report indicates less than
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0.C05 uCi of Co-60, the radioactive source set may be used.

b. If laboratory equipment capable of accurately measuring 0.001 uCi is

available, and approval has been granted by CECOM to perform leak test analyses,

evaluate the cotton swab, and send a copy of the results of the test to the area

RTMCP. if the quantity of Co-60 on the disk measures more than 0.005 uCi, the

radioactive source set is unserviceable and'should be turned in for disposal.

(4) Installation commanders in CONUS will forward smear samples for

evaluation to:

Chief

US Army Ionizing Radiation Dosimetry Center

ATTN: AMXTM-CE-DC

Lexington, KY 40511

!3) AIRDC will forward a test evaluation report to the sender.

(4) Commanders at overseas installations will follow the procedures

established by the responsible commander.

2-7. Test Records

a. Maintain records of leak tests. Indicate date, results, and name of per-

sonnel performing the test.

b. Test records are subject to periodic inspections.
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Section III. OPERATING UNDER NORMAL CONDITIONS

WARNING

Once the lead plug is removed from tte shield,- the source

is an exposed radiation hazard. Always use the magnetic

handler for handling the radioactive source. Never touch

the radioactive source capsule.

.2-8. Checking Serial Numbers

a. The serial number on the underside of the lifting disk (ring) of the

radioactive source. assembly and the serial number on the Co-60 decay curve chart

(attached inside the cover of the storage case) must be identical. If the

serial numbers are not identical, the radioactive source set cannot be used fdr

.calibration purposes, since the source strength value printed on the chart will

not correspond to the activity of the radioactive source.

b. Compare the serial numbers on the lifting disk and the chart upon receipt

of a radioactive source set. If the serial numbers on the disk and chart

differ, report an improper shipment (SF-364).

c. To check the serial number on the underside of the lifting disk, follow

the procedures described in paragraph 2-9b(1) through (6). Raise the lifting

disk of the radioactive source assembly just high enough to deposit the lifting

disk on the rim of the shield. Be sure to keep the radioactive source capsule

in the well of the shield. Use a pair of pliers to turn the lifting disk over.

Be careful not to overdraw the radioactive capsule from the shield. Make note

of the serial number and return the disk to its original position in the shield.
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2-9. Removing the Radioactive Source From the Shield

a. General. Each time the radioactive source is removed from the shield,

use the probe of an AN/PDR-27( ) Radiac Set to test the well in the shield for

radioactive contamination (para 2-5c). If contamination is detected, return the

source to the shield using the magnetic handler, and follow emergency procedures.

(para 2-17 and 2-18).

b. Using the M4 Magnetic Handler.

.(1) Remove the M4 magnetic handler (fig. 1-7) from the storage case.

Extend the flexible arm assembly (2, fig. 1-8).and each of the three extensions

in turn. Tighten each of the four retaining nuts just enough to hold the hand-

ler in the extended position. Bend the flexible arm downward.

(2) Make sure that the magnetic handler is fully extended and in proper

operating.condition, Bring the front end of. the magnet cap (1, fig. 1-8) close

.o a paper clip or small nail. The clip or nail should be attracted and held to

the cap by the magnet. Turn the magnet control kno6 (6) about one-fourth turn

counterclockwise to retract the magnet and release the clip or nail from the

magnet cap.-

CAUTION

Neyer turn the magnet control knob unless the magnetic

handler is fully extended. Never turn the knob in a

clockwise direction.

(3) Unlock the combination lock (5, fig. 1-4) and remove the lockbar

(4).
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NOTE

The RPO will maintain the combination and change the

combination as required; The RPO will keep the key that is

used to change the combination. When a radioactive source

set is transferred from one installation to another, the

combination for the lock and the key for changing the com-

bination will be forwarded under separate cover, they will

not be sent with the set.

(4) *Remove the lead plug (3) from the shield and step back from the

shield as quickly as possible.

WARNING

Never look into the well of the shield or unnecessarily

expose parts of the body to the radiation.

(5) Bring the magnet cap end of the handler in contact with the lifting

disk.

(6) Lift the radioactive source assembly out of the shield with the

handler and carry it to the calibration site.

2-10. Returning The Radioactive Source To The Shield

Use the magnetic handler (remote-handling tongs) to return the radioactive

source assembly to the shield, and lower the source capsule gently into the well

of the shield. Do not look into the well. Release the lifting disk, replace

the lead plug in the shield, insert and lock the lockbar. Loosen the nuts on

the extension arms of the magnetic handler to telescope the handler, place the

handler in the storage case and close the case.
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Section IV. CALCULATIONS

'-11. General

The activity of Co-60 decreases with time, therefore the strength of the source

must be determined before calibrating an instrument. After determining source

strength, the dose rate in mR/hr, at a given distance from the source, and dis-

tance from the source required to obtain a given dose rate, can be calculated.

Distance from source is measured in meters. One meter is equals to 39.37

inches.

2-12. Determining Present Source Strength and Calculating Dose Rates, Distan-

ces, and Dose

a. Determining Present Source Strength.

(1) From the Co-60 decay curve chart (fig 1-5) attached inside the

cover of the storage case, note the date of initial calibration (year and month),

ind the strength of the source in mR/hr at 1 meter on that date. Compute the

years and months that have elapsed since that date.

(2) From the decay curve on the chart, determine the percent strength

remaining in the source.

(3) Calculate the present source strength using the following formula:

Present strength (strength when initially calibrated) x (percent strength

remaining) 100.
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Example:

.Present date ................... August 1984

Date of initial calibration .... February 1982

Elapsed time ................... 2 years 6 months

Percent strength remaining.....72

Strength of source: 132 mR/hr at I*meter when initially calibrated

Calculation .................... 132 x72 95.04

Present strength ............... 95.04 mR/hr at 1 meter from the source

b. Calculating Dose Aate at a Given Distance. Use the following formula

to calculate the dose rate at a given distance (d): R S•72

Where: R dose rate in mR/hr

S present source strength (a above)

d distance from source in meters (1 meter equals 39.37 inches

3.281 feet).

Example:

Present strength ............... 95.04 mR/hr at 1 meter (a above)

Distance from source (d) ....... 2 meters

Calculation .................... 95.Q4 95.04 23.76

'2 4

Dose rate (R) .................. 23.76 mR/hr at 2 meters

c. Calculating Distance From Source to Obtain a Given Dose Rate. Use the

following formula to calculate the distance at which a given dose rate (R) will

be obtained:

dY
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Where: d = distance from source in meters

S = present source strength

R given dose rate in mR/hr

Example:

Present source strength (S), 95.04 mR/hr at 1 meter (a above).

Given dose rate (R), 23.76 mR/hr at 2 meters (b above).

Calculation ................... r50 2

Distance from source (d) equals 2 meters

d. Calculating the Dose. Use the following formula to calculate the dose

(D) at a given distance when the-dose rate (R) at a given distance and the

exposure time (t) are known, D = Rt.

Where: D = the total amount of absorbed radiation (mR)

R.= the dose rate at the given distance (mR/hr)

t time of exposure in hours

-Example:

Dose rate (R) at 2 meters equals 23.76 mR/hr (b above).

Let time (t) equal: 1/2 hr

Calculation. ................. 23.76 x 1/2 = 23.76 = 11.88
2

Dose (D)...................... 11.88 mR
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Section V. CALIBRATION OF RADIAC SURVEY METERS AND DOSIMETERS

2-13. General

Calibration of radiac survey meters and dosimeters provides the means for deter-

mining to what extent an instrument reading deviates from the true value.

Calibration may be performed by checking the instrument against a standard

radioactive source, the M3AW Radioactive Source Set can be used for this pur-

pose.

2-14. Calibration of Radiac Survey Meters

a. General. Radiac survey meters should be calibrated each time electronic

components are changed, after long periods of continual use, and after being

exposed to extreme temperature changes (FM 21-48).

b. Preliminary Procedure.

WARNING

Never take the radioactive source from the shield without

having a radiacmeter available and in good working order;

e.g., an AN/PDR-27( ) Radiac Set or equivalent.

(1) Prepare a worksheet for record purposes. Record the name and

serial number of the radiac survey meter that is to be calibrated, the serial

number of the radioactive source, the date, and the name of the individual per-

forming the calibration. Prepare a table with the following column headings:

(a) Distance from Source (meters).
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(b) Calculated Dose Rate (mR/hr).

(c) Survey Meter Scale Reading (mR/hr).

(2) Under the Distance from Source reading, list 1/2; 1; 1 1/2; 1 3/4;

2; 2 1/2; 3; 4; 5; 7; and 9 meters.

(3) From the Co-60 decay curve chart, calculate the present strength of

the radioactive source (para 2-12a)...

(4) Use the value obtained to calculate the dose rate for each of the

distances listed in the table (para 2-12b). Record these dose rates.

(5) Calculate the distance from the radioactive source at which the

dose rate is 0.4 mR/hr (para 2-12c). List the distance and the dose rate in the

table.

(6) Calculate the distance from the radioactive source at which the

dose rate is 2.0 mR/hr (para 2-12c). Use the calculated distance to delineate

the radiation area (para 2-3).

c. Prepare a Calibration Site.

WARNING

Before removing the radioactive source capsule from the shield,

select a calibration site in an area that is away from the

normal stream of traffic. The selected site should be unob-

structed and have a level floor or ground surface.

(1) Mark with an "X" the point (center of site) where the radioactive

source will be located. Draw a straight line approximately 16 meters long from

the point X.

41



TM 3-63665-21*4- 13&P

(2) Starting from the point marked X, measure and mark off intervals

for each of the distances listed in the table.

(3) Use the point marked X as the center of a circle and calculate the

distance for a dose rate of 2 mR/hr as the radius; post the radiation area (para

2-3).

(4) Provide a wood stand with a hook or other means for suspending the

radioactive source directly over and approximately 3 inches above the point

marked X.

d. Obtain Survey Meter Readings.

WARNING

Never allow personnel without film badges and dosimeters

inside'the restricted area. Do not linger in the radiation

area any longer than is necessary to obtain the meter

readings.

(1) To check the survey meter for proper operation, use the procedures

described in the appropriate TM. Record the background reading.

(2) Remove the radioactive source from the shield (para 2-9) and sus-

pend the source over the point marked X. Leave the radiation area.

(3) Start with the highest scale on the survey meter and obtain three

neter readings on each scale (except the 0 to 0.5 mR/hr scale); one near the

top, one near the middle, and one near the lower end of each scale. Obtain one

reading ((c) below) on the 0 to 0.5 mR/hr scale.
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(a) Select the scale to be calibrated. Start with the marked

interval closest to the point X and work away from the source. Before taking a

reading, place the survey meter so that the detecting element in the meter. is

centered on the interval marked.

(b) Record each reading in the proper place on the table.

(c) Turn the selector switch to the 0 to 0.5 mR/hr scale. Place

the survey meter at the marker farthest from the source (the point at which the

calculated dose rate is 0.4 mR/hr). Observe and record the reading.

(d) Return the radioactive source to the shield (para 2-10).

e. Evaluate the Data. Compare the tabulated readings with the comparable

calculated dose rates for each distance from the radiactive source as recorded

in the table.

(1) If any tabulated reading differs by more than +15 percent from the

calculated dose rate, do not continue the calibration but turn the survey meter

in for adjustment or repair.

(2) If all the tabulated readings are within +15 percent of the calcul-

ated dose rate, prepare a calibration curve as described in f below.

f. Preparing a Calibration Curve.

(1) Use linear graph paper to mark off calculated dose rate intervals

on the horizontal axis and survey meter scale intervals on the vertical axis;

date the graph with the calibration date.

(2) Plot each survey meter reading in the table against the comparable

calculated dose rate.
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(3) Complete the calibration graph by drawing a smooth curve through

the plotted points.

(4) Attach the calibration graph to the radiac survey meter.

g. Use the Calibration Curve. Each time a survey meter reading is ob-

served, refer to the calibration graph and obtain the true dose rate. Report as

survey data the true dose rate obtained from the curve.

2-15. Calibration of Radiac Dosimeters

a. General. IM-9( )/PD Radiac Dosimeters should be calibrated every 6

months (TB 750-242-3). If, after exposure to a radioactive source, a dosimeter

scale reading differs from the comparable calculated dose by more than +10 per-

cent (f(3) below), the dosimeter should be turned in as unserviceable.

b. Preliminary Procedure.

WARNING

Never take the radioactive source from the shield without

having a radiacmeter available and in good working order;

e.g., an AN/PDR-27( ) Radiac Set or equivalent.

(1) Draw a table with three column headings and date it with the

calibration date. Head the three columns as follows:

(a) Dosimeter Serial Numbers.

(b) Scale Reading (SR), mR.

(c) Correction Factor (CF).
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(2) In the first column of the table. list the serial number of each

Josimeter that is to be calibrated.

(3) Use data from the Co-60 decay curve chart to calculate the present

strength (mR/hr at 1 meter) of the radioactive source (para 2-12a). Record this

value on the worksheet.

(4) Use the value obtained above to calculate the dose rate (mR/hr) at

a distance of 1/2 meter from the radioactive source (para 2-12b). Record this

value on the worksheet.

(5) Calculate the dose (mR) resulting from a 15 minute and a 30 minute

exposure at a distance of. 1/2 meter from the radioactive source (para 2-12d).

Record on the worksheet the Calculated Dose (CD) that is closest to 150 mR.

Record length of the exposure.

NOTE

The CD resulting from a 15 minute exposure at 1/2 meter

will be numerically equal to the present strength of

the radioactive source ((3) above). For example, if the

present strength of the source is 95.04 mR/hr at 1 meter,

the CD resulting from a 15 minute exposure at 1/2 meter will

be 95.04 mR. The CD resulting from a 30 minute exposure at

1/2 meter will be numerically equal to twice the present

strength of the radioactive source. For example, if the

present strength of the source is 95.04 mR/hr at 1 meter,

the CD resulting from a 30 minute exposure at 1/2 meter will

be twice 95.04 or 190.08 mR.
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(6) Calculate the distance from the radioactive source at which the

dose rate is 2 mR/hr (para 2-12c). Record this value on the worksheet and use

it to delineate the radiation area (para 2-3).

c. Preparing the Calibration Site.

WARNING

Never leave an unshielded radioactive source unattended.

If necessary to leave the source set, re-shield the radio-

active source and lock the container.

(1) Select a calibration site that is away from the main stream of

traffic.

(2) Select a flat unobstructed surface within the calibration area and

draw a circle having a radius of 1/2.meter.

.(3) Mark the center of the-circle; this is where the radioactive source

will be suspended.

(4) Prepare a wood stand with a hook or other means for suspending the

radioactive source directly over and approximately 3 inches above the center of

the circle.

d. Charging Radiac Dosimeters. Radiac dosimeters must be fully charged

before they are calibrated. Charge the dosimeters as described in TB SIG 226-9.

Be sure that the SR is zero on each dosimeter to be calibrated.

WARNING

Wear film badges and dosimeters. Do not linger in the

radiation area any longer than is necessary. Do not leave
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the unshielded radioactive source unattended.

e. Exposing Charged Dosimeters to the Radioactive Source.

(1) Stand dosimeters to be calibrated approximately 6 to 8 inches apart

on the circumference of the circle (c(2) above). Stand each dosimeter on its

viewing end (the end with the clip).

(2) Remove the radioactive source from the shield (para 2-9) and sus-

pend the source over the center of the circle. Note and record the exact time

(hours, minutes, and seconds).

(3) Leave the radiation area.

(4) Expose the dosimeters to the radioactive source for either exactly

:15 minutes or exactly 30 minutes depending on the strength of the source (b(3)

above).

(5) As quickly as possible, remove the source and return it to the

shield (para 2-10).

f. Calibrating Radiac Dosimeters.

(1) Collect the exposed dosimeters. Read each dosimeter and enter the

SR in the second column opposite the appropriate serial number in the first

column.

(2) Calculate a CF for each dosimeter. Divide the CD (b(3) above) by

the SR listed in the second column on the worksheet and list the CF in the third

column opposite the appropriate serial number.
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Example:

CD = CF

If the CD is 180 mR and the meter reading is 190 mR, the CF is 180 or 0.95.

(3) Scan the list of CF's in the third column of the table. Any dosim-

eter requiring a CF of less than 0.90 or greater than 1.10 is considered

unserviceable and should be turned in.

(4) Record the calibration date, serial number, and CF for each ser-

viceable dosimeter on separate pieces of paper and attach the papers to the

appropriate dosimeters.
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Section VI. EMERGENCY SITUATIONS AND PROCEDURES

NOTE

The procedures outlined below will be followed in an emergency

situation.

2-16. Loss of a Radioactive Source Set

a. Try to recover the radioactive source set.

(1) Review records to determine the responsible individual.

(2) Make a physical survey.

b. If the radioactive source set is recovered, revise procedures as neces-

sary to prevent recurrence.

c. If the radioactive source set is not recovered, report the loss through

command channels to the RMCP and to the US Army Communications-Electronics Com-

mand, ATT11: AHSEL-SF-MR, Fort Monmouth, NJ 07703-5024. State the serial number

of the source, the circumstances involved, and the procedures taken to prevent

recurrence.

2-17. Internal Exposure of Personnel.

a. Internal exposure results when radioactive material is ingested, inhaled

and/or absorbed through breaks in the skin.

b. In the event of known or suspected internal exposure:

(1) Seek immediate advice from the Medical Officer.

(2) Contact the local RPO.
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(3) Prepare a written report of the circumstances leading to the inter-

nal exposure; include serial number(s) of the M3A1 involved, actions taken to

prevent recurrence, and any other applicable information. Forward the report

through proper command channels to: Commander, US Army Communications-

Electronics Command, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024.

2-18. Damaged or Leaking Radioactive Source Set

a. The M3AW may leak as a result of age or damage to the source. Action

required in the event of a known or suspected leaking source is:

(1) Discontinue use of the M3A1.

(2) Check personnel, equipment, and areas for possible contamination

and decontaminate as necessary.

(3) Notify the RMCP and the CECOM Safety Office of the occurrence and

follow provided disposition instructions.

2-19. Firefighting Emergency Procedures

a. General. Emergency plans must include procedures for extinguishing

fires involving radioactive items. Firefighting personnel must know the loc-

ation(s) of the radioactive items and be familiar with radiation protection

procedures. The M3AW Radioactive Source Set and MIAl Source Assembly are desig-

ned to withstand high temperatures. Even in temperatures high enough to melt

the lead shield, the lead will be contained within the steel jacket and surround

the source. No airborne radioactivity is expected from a fire involving only

the M3AW Radioactive Source Set. However, if other radioactive sources are

involved, firefighting activities may involve airborne radioactivity. As a gen-

eral rule, personnel should wear protective respiratory equipment when fighting
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fires -involving radioactive items.

b. Emergency Procedures.

(I) Evacuate personnel in the immediate area who are not directly

involved.

(2) Notify the fire department.

(3) Determine radiation-hazard and type of respiratory equipment re-

quired. Extinguish the fire with readily available portable extinguishers if a

radiation hazard is not present.

(4) Notify the RPO.

(5) Notify medical personnel when appropriate.

(6) Control access to the immediate area.

(7) Monitor personnel, equipment, supplies, and environs and decontami-

nate as necessary.

(8) Record and report the fire on the appropriate forms.
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CHAPTER 3

OPERATOR'S MAINTENANCE INSTRUCTION

3-1. General

a. The operator must perform inspection and preventive maintenance services

under the supervision of an RPO who has received specific training in the proper

operation of the M3A1 Radioactive Source Set and who has met the minimum quali-

fications as defined in paragraph 1-5 of this manual.

b. The operator is authorized to clean the exterior of the storage case and

to clean the M4 telescoping radioactive source magnetic handler.

3-2. Operator's Preventive Maintenance Checks and Services

a. General. Inspection and maintenance services described in Table 3-1

will be performed each day the equipment is used and at least semiannually when

the equipment is in unit storage. Deficiencies beyond the maintenance capabil-

ity of the operator must be reported to higher level maintenance.

b. Purpose. The preventive maintenance checks and services table provides

a step-by-step guide for making inspections and performing required preventive

maintenance.

c. Explanation of Columns. The numbers in the first three columns indicate

the sequence in which the item listed in the fourth column should be inspected.

The procedures for performing the inpsections and the paragraph references are

listed in the fifth column. In the sixth column, the estimated mean value of

time to perform each individual test is shown in man-hour units.
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Table 3-1. Operator's Preventive Maintenance Checks and Services

B-Before Operation D-During Operation A-After Operation
Time required: 2.0 Time required: 0.1

Interval and ITEM TO BE INSPECTED IWork
secuence No. PROCEDURE time

S D (M/H)

WARNING

Follow the instruction in paragraph 2-3 before
removing the radioactive source capsule from the
shield in the storage case. Use the magnetic
handler to handle the radioactive source.

1STORAGE CASE

Inspect the exterior of the storage case for
breakage. 0.1
Check to see if the paint is chipped or peeled,
and if the hardware is loose, damaged, or missing. 0.1

2 IDENTIFICATION PLATE

[ I Make sure that an identification plate (2, fig.
1-2) is attached to the outside cover of the case
and that markings on the plate are legible. Check
the replacement date on the identification plate.
(The replacement date also appears on the decay
curve chart.) 0.1

jTECHNICAL MANUAL

Make sure that a copy of this manual, TM 3-6665-
214-13&P, in usable condition, is packed in the
case. 0.1

4 M4 MAGNETIC HANDLER

Inspect the magnetic handler to make sure that it is
clean and functions properly. 0.3

5 COBALT 60 DECAY CURVE CHART

Check the chart (fig. 1-I) on the inside cover
of the storage case to make certain that the informa-
tion printed on the chart is legible. 0.1

6 SHIELD ASSEMBLY

Inspect the lead shield (11, Fig. 1-4) to make certain
that it is undamaged. See that the plug (3) and the
lockbar (4) are in place and that the padlock (5) is
locked. If the lock is open or broken, do not remove
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I

7 .

the plug but check the surface of the storage case
with any approved radiac meter capable of measuring a
dose rate of 5 mR/hr to 200 mR/hr to determine if the
radioactive source capsule is in the shield. A readinE
in excess of 5 mR/hr but less than 200 mR/hr indicates
the presence of the radioactive source in the shield.
Perform a leak test (para 2-5).

RADIOACTIVE SOURCE ASSEMBLY

Inspect the radioactive source assembly to make sure
that the source capsule is suspended from the lifting
disk (or ring).

STORAGE CASE

Clean the exterior of the storage case by wiping it
off with a clean, damp cloth.

0.3
0.8

0.1

8
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CHAPTER 4

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I. PREVENTIVE MAINTENANCE SERVICES

4-I. General

Organizational maintenance personnel must perform inspection and preventive

maintenance services under the supervision of an RPO.

4-2. Preventive Maintenance Checks and Services (Table 4-1)

Organizational maintenance personnel are authorized to perform the preventive

maintenance services listed below. Except for the motor and clutch assembly,

these services should be performed weekly when the source set is in use. Motor

and clutch assembly should be inspected and serviced monthly after issue to

field personnel. Deficiencies beyond their maintenance capability must be

reported to higher level maintenance.

* a. Make minor repairs of the storage case, such as replacing missing nails

and screws and tightening loose screws and nuts.

b. Retouch or repaint the storage case when necessary (para 4-3).

c. Replace or repair lockbar.

d. Inspect, service, and repair magnet, flexible arm, and extension assem-

bly of the M4 telescoping radioactive source magnetic handler. Repair is

limited to removal of distorted segment(s) of flexible arm assembly or exten-

sions.

e. Inspect and service motor and clutch assembly.

55

A



TM 3-6665-214-13&P

Table 4-1. Organizational Maintenance Checks and Services

Weekly
Time required: 5.2

Sequence ITEM TO BE INSPECTED { Work
No. PROCEDURE .time

__(M/H)

1 STORAGE CASE

Make minor repairs. Tighten loose screws and nuts.
Replace missing nails and screws. Retouch or repaint
case (para 4-3a). 0.5

2 RADIOACTIVE SOURCE AND SHIELD ASSEMBLY

Repair lockbar, if damaged. 0.3
Replace lockbar, if missing (para 404). 1.0

3 M4 RADIOACTIVE SOURCE MAGNETIC HANDLER

Inspect Magnet, flexible arm, and extension assembly. 0.6
Repair, if damaged (para 4-5c and-table 4-2). 0.7
Inspect motor, clutch assembly, magnet control, and
handle housing cover. 1.8
Service, if needed (para 4-5c). 0.3

Section II. ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

4-3. Storage Case

Organizational Maintenance personnel are authorized to make minor repairs of the

storage case, to retouch the paint on the storage case and, when necessary, to

thoroughly clean and repaint the case.

a. Paints To Be Used. Use synthetic paint primer and synthetic gloss

enamel. (Refer to TM 43-0139 for painting instructions.)

(1) Primer. Paint all exposed exterior surfaces with one coat of

primer.
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(2) Enamel.

(a) Paint the storage case with yellow gloss enamel color number

13655.

(b) Paint radiation symbols (3, fig. 1-2) and eliptical DANGER

Warning backgrounds (5) with magenta (purple) gloss enamel color number 17142.

(c) Paint the word DANGER on the elipitical DANGER Warning back-

grounds with white gloss enamel color number 17875.

(d) Paint the words RADIOACTIVE MATERIALS underneath the radiation

symbols with black gloss enamel color number 17038.

b. Identification Plate. If the identification plate (fig. 5-1) is bent or

twisted, remove the plate from the storage case and straighten it. Secure the

repaired plate to the cover of the storage case.

U-4. Radioactive Source and Shield Assembly (Lockbar)

a. General. Organizational support maintenance personnel are authorized to

repair, replace, and manufacture a new lockbar, if necessary. If the lockbar is

damaged beyond repair, or if it is missing, replace it.

b. Description. The steel lockbar (4, fig 1-4) passes through the handle

of the plug and through slots in the lugs (12) on the shield. The shackle of a

combination lock (5) passes through round holes in the bent end of the lockbar

and through an adjacent lug to secure the radioactive source in the shield.

c. Inspection. Inspect the lockbar for distortion, cracks, or other

. damage. Replace if damaged or missing.
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d. Manufacture. Fabricate the lockbar (fig. 4-1).

-7 1/4

.375 DIA ± .010

1/4 R MAX

STEEL BAR, CARBON, HOT ROLLED, ANNEALED, 1018 OR
1020, 1/4 NOM STK THK, SPEC QQ-S-631, ORG STEEL BAR, CARBON, COLD FINISHED, ANNEALED, 1018 OR
1020, 1/4 NOM STK THK, SPEC QQ-S-634

PROTECTIVE FINISH
FINISH NO. 5.1.1 OR 5.1.2 AR601246

Figure 4-.1. Lockbar.
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4-5. M4 Telescoping Radioactive Source Magnetic Handler

a. General. The M4 telescoping radioactive source magnetic handler con-

sists of two major groups: the magnet, flexible arm, and extension assembly and

the motor and clutch assembly (fig. 4-2) and (fig. 4-3). For purposes of de-

scription, the motor and clutch assembly is divided into subgroups and assem-

blies. Inspection requires at least partial disassembly (para 4-6b). Servicing

requires complete disassembly (para 4-6c).

b. Description.

(1) Magnet, flexible arm, and extension assembly. The magnet, flexible

arm, and extension assembly, from front to back, consists of a magnet cap (1,

fig. 4-2), a magnet (2), a magnet connector wire (3), a compression spring (4),

an adapter (5), a flexible arm assembly (6), three extensions (9), (12), and

(15), four retaining nuts ((7), (10), (13), and (16)), and four split preformed

plastic packing rings ((8), (11), (14), and (17)). The back end of the flexible

arm assembly and each of the aluminum extensions are flanged so that each can be

fitted inside another, to form the telescoping portion of the handler. The ten-

sion exerted by the spring motor assembly (12, fig. 4-3) causes the flexible arm

assembly and the three extensions to telescope into the tube end of the handle

and housing assembly (6). The magnet connector wire connects the magnet with

the spring motor assembly. The magnet cap (1, fig. 4-2) fits over the magnet

(2) and compression spring (4) and is screwed onto an adapter (5) on the front

end of the flexible arm assembly (6).
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y9

21

71

1 Magnet cap
2 Magnet 

A6C53 Magnet connector Wire A6C5
4 Compression spring
5 Adapter
6 Flexible arm assemblY
7 Retaining nut
8 Packing ring
9 Extension

10 Retaining nut
11 Packing ring
12 Extension
13 Retaining. nut
14 Packino ring
15 Extension
16 Retaining nut
17 Packing ring

Figure ~4-2. M4 radioactive source magnetic handler, magnet flexible arm, and

extension assemblY (exploded viewo).
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AR600752

1 Magnet control knob 10 Sprn motor assembly housing
2 setscrew 11 H-andTe housing cover
3 Reutaining ring 12 Spring motor assembly
4 Clutch housing 13 Setscrew
5 Clutch 14 Clutch adapter
6 Handle and housing assembly 15 Washer
7 Screws 16 Bushing
8 Screws 17 Spring motor cable
9 Bushing retaining plate

Figure 4-3. M4 radioactive source magnetic handler, motor and clutch assembly

(exploded view).

(2) Motor and clutch assembly. The motor and clutch assembly consists

of a spring motor assembly subgroup which is installed in the housing end of the

handle and housing assembly (6, fig. 4-3), a handle housing cover (11) which

fits over the housing end of the handle and housing assembly, and a magnet con-

trol and clutch subgroup which is installed in the clutch adapter (14).

(a) Spring motor assembly subgroup. The spring motor assembly

subgroup consists of a bushing retaining plate (9), a bushing (16), a spring

motor assembly housing (10), and a spring motor assembly (12).
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(b) Magnet control and clutch subgroup. The magnet control and

clutch subgroup contains a clutch assembly consisting of a clutch housing (4)

and a clutch (5), a retaining ring (3) which holds the clutch assembly together,

a magnet control knob (1) which fits over the clutch housing, a clutch adapter

(14), and a washer (15).

c. Disassembly. Disassemble the M4 telescoping radioactive source magnetic

handler only to the extent that it is necessary to make the required service,

repairs or replacement. With the magentic handler in the telescoped position,

follow the sequence of disassembly as given below.

(1) Magnet cap, magnet, compression spring, and adapter.

(a) Unscrew the magnet cap (1, fig. 4-2) from the adapter (5).

(b) Pull the end of the magnet connector wire (3) approximately 6

inches out from the flexible arm assembly (6) and hold it in position with a

.,pair of pliers.

(c) Slide the magnet (2) and compression spring (4) back from the

end of the wire.

(d) Use a second pair of pliers to straighten the bend at the end

of the magnet connector wire.

(e) Remove the magnet and compression'spring.

(f) Unscrew the adapter (5) from the end of the flexible arm assem-

bly (6) and .remove the adapter.

(2) Retaining nuts and packing rings.
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(a) Unscrew the four retaining nuts ((7), (10), (13), and (16)) and

slide the nuts from the end of the flexible arm assembly.

(b) Remove the packing rings ((8), (11), (14), and (17)) from their

respective retaining nuts.

(3) Magnet control clutch subgroup.

(a) Loosen two setscrews (2, fig. 4-3) with a 5/64 inch socket-head

screw key and pull off the magnet control knob (1).

(b) Loosen setscrew (13) in the clutch adapter (14) with a 1/16

inch socket-head screw key and pull the clutch assembly (para 4ý-5b) from the

clutch adapter. Remove the retaining ring (3) from the clutch housing (4) only

if the clutch is damaged and/or in need of replacement.

(4) Handle housing cover. Unscrew and remove three screws (8) and

remove the handle housing cover (11) from the back of the handle and housing

assembly (6).

(5) Spring motor assembly subgroup and clutch adapter subgroup.

(a) Remove two screws (7) which hold the spring motor assembly

housing (10) in position in the housing end of the handle and housing assembly

(6).

(b) Withdraw the spring motor assembly subgroup (b(l) above), the

clutch adapter (14), and washer (15) from the handle and housing assembly.

(c) Remove the washer (15) and the clutch adapter (14).
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(d) Lay the spring motor assembly beside the back end of the handle

and housing assembly.

(e) Insert and fully seat a 1/8 inch socket-head screw key in the

hexagonal opening in the top of the spring motor assembly (12). Hold the spring

motor assembly to prevent it from rotating when the socket-head screw key is

turned.

(f) Turn the key counterclockwise to release the threaded end of

the spring motor assembly shaft from the threaded hole in the spring motor

assembly housing (5 1/2 turns). Do not release the socket-head screw key. Tilt

the spring motor assembly so that the shaft does not seat in the threaded open-

ing in the spring motor assembly housing. Slowly release the key to release the

spring tension.

(g) Pull the magnet connector wire (3, fig. 4-2) from the back of

the flexible arm assembly (6).

(h) Separate the spring motor cable (17, fig. 4-3) from the magnet

connector wire by spreading the loop on the end of the magnet connector and

rernoving the soldered loop at the end of the spring motor cable from the magnet

connector wire.

(i) Remove the spring motor assembly (12).

(Q) Remove the three screws (S) from the bushing retaining plate

(9) and remove the plate from the spring motor assembly housing (10).

(k) Remove the bushing (16) from the bushing retaining plate.
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(6) Flexible arm assembly and extensions. Withdraw the flexible arm

assembly (6, fig. 4-2) and the three extensions ((9), (12), and (15) from the

back of the handle and housing assembly (6), fig. 4-3). If any of the above

components are distorted to the extent that they cannot be withdrawn from the

handle and housing assembly, cut just back of the distortion with a hacksaw and

remove that portion from the front of the handle and housing assembly.

d. Maintenance. After disassembling the M4 telescoping radioactive source

magnetic handler as directed in c above, inspect the disassembled parts and

clean them. Wipe all metal parts with a clean, oily cloth. Replace worn, dama-

ged, or missing parts as authorized in the Maintenance Allocation Chart,

Appendix C. Assemble the magnetic handler as directed in e below.

e. Assembly.

(1) Flexible arm assembly and extensionz.. Insert the extension (15,

12, and 9, fig. 4-2) and the flexible arm assembly (6) in sequence from the back

of the handle-and housing assembly (6, fig. 4-3). Make certain that the compo-

nents are inserted so that they can be extended from the front of the handle and

housing assembly.

(2) Spring motor assembly subgroup.

(a) Insert the bushing (16, fig. 4-3) through the large opening in

the bushing retainer plate (9).

(b) Place the bushing retainer plate against the side of the spring

motor assembly housing (10) so that the bushing fits into the recess in the side

of the spring motor assembly housing. Align the bushing retainer plate with the

side of the housing.
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(c) Fasten the bushing retainer plate (9) to the spring motor

assembly housing (10) with three screws (8).

(d) Pass the loop end of the spring motor cable (17) from the

inside of the spring motor assembly housing through the bushing.

(e) Hook the spring motor cable loop to the hook at the end of the

magnet connector wire (3, fig. 4-2) and bend the hook to form a loop.

(f) Insert the magnet connector wire through the back of the flexi-

ble arm assembly (6) and pull the wire about 6 inches out from the front of the

flexible arm assembly.

(g) Install the retaining nuts and packing rings (M3) below).

(h) Install the adapter, compression spring, magnet, and magnet cap

((4) below).

Ui) Telescope the flexible arm assembly and the

the spring motor assembly (12, fig. 4-3) in the spring motor

(10). Place the threaded shaft of the spring motor assembly

hole in the spring motor assembly housing. Insert and fully

socket-head screw key in the hexagonal opening in the top of

assembly and turn the key in a clockwise direction until the

bly is fully seated. Withdraw the key.

extensions and seat

assembly housing

over the threaded

seat a 1/8 inch

the spring motor

spring motor assem-

(j) With the fingers, rotate the spring motor assembly counter-

clockwise to take up as much of. the spring motor cable slack as possible.

(k) Insert and fully seat the 1/8 inch socket-head screw key in the

hexagonal opening in the top of the spring motor assembly. Hold the spring
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.notor assembly so that it does not rotate in the spring motor assembly housing,

and turn the key eight full turns counterclockwise. This action will release

the threaded shaft of the spring motor assembly from the threaded opening in the

spring motor assembly housing and put sufficient tension in the spring to take

up any remaining slack in the spring motor cable when the key is released ((I)

below).

(1) Seat the threaded shaft of the spring motor assembly over the

threaded opening in the spring motor housing and slowly release the socket-head

screw key allowing the spring motor assembly to become fully seated in the hous-

ing. After the tension on the key has been released, remove the key from the

spring motor assembly.

(m) Fit the two pins on the bottom of the clutch adapter (1 4 , fig.

4-3) into the two round openings in the top-of.the spring motor assembly and

ýplace a washer (15) over the top of the clutch adapter. Insert the assembled

spring motor assembly subgroup into the housing end of the handle and housing

assembly (6) so that the bushing (16) is adjacent to the back of the flexible

arm assembly.

(n) Install the spring motor assembly in the housing end of the

handle and housing assembly (6) with two screws (7).

(o) Align the opening in the near side of the handle and housing

assembly (6) and the washer and the clutch adapter and install the clutch and

magnet control subgroup ((5) below).

(p) Attach the handle housing cover ((6) below).
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(3) Retaining nuts and packing rings.

(a) Make sure that each retaining nut is fitted with a packing

ring. Packing rings (8,11,14,16, fig. 4-2) are seated in the retaining nuts (7,

10, 13, 16).

(b) Slip the retaining nuts with the threaded end toward the back

of the magnetic handler over the front of the flexible arm assembly (6). Start

with the largest nut (16) and end with the smallest nut (7).

(c) Screw but do not tighten the nut (16, fig. 4-2) on the threaded

end of the handle and housing assembly (6, fig. 4-3). Screw but do not tighten

the remaining nuts to the threaded ends of the extensions (15, 12, and 9, fig.

4-2) respectively.

(4) Adapter, compression spring, magnet, and magnet cap.

(a)

tor wire (3) and

Slip the adapter (5, fig. 4-2) over the extended magnet connec-

screw the adapter on the end of the flexible arm assembly (6).

(b) Slip the compression spring (4) over the magnet connector wire.

(c) Thread the magnet connector wire (3) through the magnet (2) so

that the slotted end of the magnet is toward the front end of the magnetic hand-

ler.

(d)

wire just enough

Using a pair of pliers, bend the end-of the magnet connector

to hold the magnet on the wire.

(e) Fit the magnet cap (1) over the magnet and compression spring.

Use just enough pressure against the head of the magnet cap to seat the threaded

end of the cap on the adapter and screw the cap on the adapter.
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(5). Mlagnet control and clutch subgroup.

(a) See that the clutch housing (4, fig. 4-3) and the clutch (5)

are assembled.

(b) Clip a retaining ring (3), if there is none, around the end of.

the clutch shaft that extends through the top of the clutch housing.

(c) Insert the bottom of the clutch shaft through the aligned holes

in the handle and housing assembly, washer, and clutch adapter ((2)(o) above).

Rotate the clutch shaft to align the opening in the shaft with the setscrew

opening in the clutch adapter. Tighten the setscrew (13) with a 1/16 inch

socket-head screw key.

(d) Fit the magnet control knob (C) over the clutch housing (4) and

tighten the two setscrews (2) with a 5/64 inch socket-head screw key.

(6) Handle housing cover. Attach the handle housing cover (1i) to the

back of the handle and housing assembly (6) with three screws (8).

Section III. TROUBLESHOOTING PROCEDURES

4-6. Scope

a. This section contains troubleshooting or malfunction information and

tests for locating and correcting most of the troubles which may develop in the

M3A1 Radioactive Source Set. Each malfunction or trouble symptom for an indivi-

dual component, unit, or system is followed by a list of tests or inspections

necessary for you to determine probable causes and suggested corrective actions

for you to remedy the malfunction.
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b. This manual cannot list all possible malfunctions that may occur or all

tests or inspections, and corrective actions. If a malfunction is not listed

(except when malfunction and cause are obvious), or is not corrected by listed

corrective actions, you should notify higher level maintenance. Skills and

actions required to perform organizational maintenance of the M3AW Radioactive

Source Set are approximately the same as those required to perform direct sup-

port maintenance of the item. The essential difference between the two levels

of maintenance is that replacement parts are authorized only to direct support

maintenance level.

c. Table 4-2 lists the common malfunctions you may find during the oper-

ation or maintenance of the M3A1 Radioactive Source Set or its components. You

should perform the tests/inspections and corrective actions in the order listed.

NOTE

Before using this table, be sure you have performed all

normal operation checks. If you have a malfunction which

is not listed in this table, notify the next higher level of

maintenance.
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TABLE 4-2. TROUBLESHOOTING PROCEDURES

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

MAGNETIC HANDLER, M4

FLEXIBLE ARM ASSEMBLY AND EXTENSIONS.

Components cannot be withdrawn from the handle and housing assembly (para 4-

5c(6)).

a. Cut just back of distortion with a hacksaw.

b. Remove distorted portion from front of handle and housing assembly.

c. Insert (assemble) remaining components so that they can be extended from

front of handle and housing assembly.
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CHAPTER 5
DIRECT SUPPORT MAINTENANCE INSTRUCTIONS

5-1. GENERAL

Direct support maintenance personnel are authorized to repair and replace the

magnet, flexible arm, and extension assembly of the M4 magnetic handler. They

are also authorized to repair and replace parts of the motor and clutch assem-

bly. In addition, direct support maintenance personnel are authorized to

manufacture a new identification plate, if required, and to perform all mainte-

nance allocated to lower categories of maintenance.

5-2. Identification Plate

a. Description. The brass identification plate (fig. 1-3) is fastened with

four screws, one in each corner, to the cover of the storage case. The plate

shows the National Stock Number (NSN), replacement date, activity (mCi), -manu-

facturing date, serial number of the radioactive source assembly, Bureau of

Explosives Association of American Railroads permit number, and the NRC license

number.

b. Inspection, Manufacture, Removal, and Installation.

(1) Inspection. If the identification plate is illegible, damaged

beyond repair, or missing, manufacture a new identification plate.

(2) Manufacture. Fabricate the identification plate (fig. 5-1).

(3) Removal. Remove the four screws, one in each corner, that fasten

the identication plate to the cover of the storage case. Lift plate from'cover.
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(4) Installation. Before securing the plate to cover, stamp or engrave

the plate with letters approximately one-eighth inch high. Use the correct NSN

and nomenclature. Fill in blank spaces with the appropriate information from

the Co-60 decay chart which is fastened to the inside of the cover of the sto-

rage case, or from the shipping document that accompanies the M3AW Radioactive

Source Set. Fasten the new identification plate to the cover of the storage

case.
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SEE NOTES -7 4 HOLES I

RADIOACTIVE SOURCE SET, M3AI
COBALT 60,,.. MC

M-

.19 TYP

4

BRASS STRIP, ALLOY NO. 268 or 260, ANNEALED TEMPER .032
•1NOM STOCK THICKNESS, SPEC QQ-B-613

NOTES:

1. Letters shall be engraved or stamped 1/8 high.

2. Marking shall be in accordance with MIL STD-130.

3. The following additional information shall be included

Manufacturing Date

Serial No.

Replacement Date

NRC License No.

NSN 6665-00-856-8235 AR601247

Figure 5-1. Identification plate (line drawing).
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'CHAPTER 6

TRANSPCRTATION, STORAGE, AND DISPOSAL

6-1. Transportation of the M3A1. The M3AI requires shipment in accordance with

DOT requirements, 49 CFR, AR 385-11 and the NRC license issued for the item.

a. Upon receipt.of the M3A1, contact the CECOM Safety bffice on Autovon

995-4427, or commercial (201) 544-4427.

b. Shipment of M3A1 by US Postal Service or by United Parcel Service is

prohibited.

c. For shipment of the M3AW to be in accordance with the above regulations

and NRC license, the following requirements must be met:

(1) The.motor vehicle, rail car, or freight container containing the

calibrator must be placarded on all four sides with a "RADIOACTIVE" placard (49

CFR 172.504, Table 1).

(2) In the event the surface radiation level of the package cannot be

decreased to below 200 mR/hr, shipment by exclusive use vehicle is required in

accordance with 49 CFR 173.441b. Shipment by aircraft in this case is prohibi-

ted (49, CFR 173.441d).

(3) The storage case must be sealed with fiber tape, labelled on

opposite sides with Radioactive Yellow III labels (49 CFR 172.403) and marked

with 1/2 inch or larger letters' with the following: TYPE 'A' DOT-7A, RADIOAC-

TIVE MATERIAL, SPECIAL FORM NOS, UN2974.
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(4) A wipe test must be performed within two weeks prior to the desired

.shipping date to assure that no significant removable radioactive surface conta-

mination exists on the exterior of the package (49 CFR 173.443, 173.475 Mi).

The wipe test procedure to be used is contained in Section 6-2. A DOT wipe test

kit is provided by AIRDC. Wipe test results must be received from AIRDC prior

to shipment.

(5) Report of shipment (RESHIP) must be transmitted to the receiving

installation transportation officer (AR 385-11, paragraph 4-1) and RPO with

information copy to Commander, US Army Communications-Electronics Command, ATTN:

AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024.

(6) The following information must be listed on the shipping document-

..ation as required by 49 CFR 172.202, 172.203(d), 172.204, and AR 385-11,

paragraph 4-1a:

(a) Proper shipping name: RADIOACTIVE MATERIAL, SPECIAL FORM, NOS.

(b) Hazardous Material Identification Number: UN 2974.

(c) Pieces, weight and volume: Required.

(d) Type of packaging: Type "A" DOT-7A.

(e) Radioactive material: Co-60.

(f) Description of chemical and physical form: SPECIAL FORM.

(g) Activity: 130.00 millicuries or as indicated on the M3A1.

(h) Type label required: Radioactive Yellow-III.
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(i) Shipper's certification: Required.

(k) NRC License Number: As provided by the CECOM Safety Office, AV

995-4427.

(1) Exposure rate at the package surface and at one meter: As

determined by RPO.

((m) Results of package wipe test: As determined by AIRDC.

(7) Commerical air shipment of the M3AI requires, in addition to number

6 above, a "Cargo Aircraft Only" label on opposite sides of the shipping package

and the words "Cargo Aircraft Only" listed on the shipping documentation (49 CFR

175.30).

(8) Basic requirements for shipment of radioactive materials by mili-

tary (USAF Cargo) aircraft are contained in Chapter 12 of AFR 71-4/TM 38-250.

6-2. W!ipe Testing Procedure for Shipment

a. The shipping package wipe test is performed for compliance to DOT

regulations to assure no significant removable radioactive surface contamination

is located on the exterior surface of the shipping package.

WARNING

The NuCon Smear is never to be used for sealed source leak

testing of the M3A1 Radioactive Source Set. It is only to be

utilized in the wipe testing of the exterior surfaces of the

outer shipping package incorporating the MWA1 Radioactive Source Set.

b. Equipment required:
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(1) NuCon Smear (1.75 inch diameter circular cloth adhered to an

associated paper jacket).

(2) Envelope, .pre-addressed to AIRDC.

(3) Radiacmeter, AN/PDR-27(), or equivalent.

c..., Wipe test procedure.

(1) Record date, name of the individual performing the test, and'serial

number(s) of the M3A1 Radioactive Source Set(s) on the jacket of the NuCon

Smear.

(2) With the NuCon Smear retained within its jacket and using moderate

.finger pressure, wipe all exterior surfaces of the package for a total of at

.least 300 square centimeters (about 48 square inches).

d. Checking for contamination and mailing the NuCon Smear.

NOTE

Perform the following procedure in an area that is free from

all radiation, except for normal background radiation.

(1) Adjust Radiacmeter to measure 0 to 0.5 mR/hr.

(2) Open cover on end of probe.

(3) Place the NuCon Smear approximately 1/4 inch in front of the probe

and note the indication: DO NOT TOUCH THE PROBE WITH THE NUCON SMEAR.

WARNING

Any sustained reading on the AN/PDR-27( )above twice back-

ground or 0.1 mR/hr indicates contamination of the shipping
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package. Secure shipping package to prevent the spread of

contamination.

(4) If no detectable reading is observed on the AN/PDR-27(), place the

NuCoft Smear in the self-addressed envelope provided and mail immediately to

AIRDC.

(5) If a reading iA observed on the AN/PDR-27( ) in excess of 0.1 mR/hr

or twice the background, the NuCon Smear should be placed in a small cardboard

box and mailed to AIRDC.

WARNING

The radiation reading at the surface of the box must

not exceed 0.4 mR/hr. If the measured radiation is more

than 0.4 mR/hr, wrap a thin sheet of lead, aluminum, or

other metal around the NuCon Smear and place in a small

cardboard box and recheck the surface radiation.

(6) Notification of the results of the shipping package wipe test must

be received from AIRDC prior to making shipment of the M3A1 Radioactive Source

Set(s).

6-3. Storage

ao. Areas of M3AW Radioactive Source Set storage will be considered radioac-

tive material/radiation areas as determined by the RPO and will be posted in

accordance with AR 385-30.

b. Access to the storage areas will be restricted to authorized personnel.

These areas will be secured to prevent unauthorized use or removal of the source

set.
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6-4. Disposal

Reports of excess, unwanted or unserviceable M3A1Is will be submitted to CECOM

NICP for review of serviceability turn-in or disposal as radioactive waste.

Requests for disposition instructions are submitted through radiation control

command channels to the NICP. The NICP will provide disposition instructions.
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APPENDIX A
REFERENCES

AR 40-14 Control and Recording Procedures: Occupational Exposure
to Ionizing Radiation.

AR 385-11 Ionizing Radiation Protection (Licensing, Control, Trans-

portation, Disposal, Radiation Safety).

AR 385-30 Safety Color Code Marking and Signs.

DA Pam 310-1 Consolidated Index of Army Publications and Blank Forms.

DA Pam 310-4 Index of Technical Publications.

MIL-STD-129H Marking for Shipment. and Storage..

TB 43-180 Calibration Requirements for the Maintenance of Army
Materiel

TM 43-0139 Painting Instructions for Field Use

Title 10, Code of Federal Regulations, Parts 19, 20 and 21.

Title 49, Code of Federal Regulations.
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APPENDIX B
ORGANIZATIONAL AND DIRECT SUPPORT MAINTENANCE REPAIR PARTS

LIST

SECTION I. INTRODUCTION

B-i. Scope

This appendix lists repair parts required for operation and performance of orga-

nizational and direct support maintenance of the M3AW Radioactive Source Set.

It authorizes the requisition and issue of items as indicated by the source and

maintenance codes. There are no basic issue items, items troop installed or

authorized or special tools applicable to this equipment.

B-2. General

The repair parts list is divided into the following sections:

a. Section II. Repair Parts List. A list of repair'parts authorized for

use in the performance of maintenance. This list also includes parts which must

be removed for replacement of the authorized parts. Parts lists are composed of

functional groups in ascending numerical sequence, with the parts in each group

listed in figure and item number sequence. Bulk materials are listed in NSN

sequence.

b. Section III. NSN and Pert Number Index. A list, in ascending numerical

sequence, of all NSNs appearing in the listing followed by a list, in alphameric

sequence, of all part numbers appearing in the listing. NSNs and part numbers

are cross-referenced to each illustration figure and item number appearance.

B-3. Explanation of Columns

The following provides an explanation of columns found inthe tabular listings:
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a. Illustration. This column is divided as follows:

(1) Figure number. Indicates the figure number of the illustration on

which the item is shown.

(2) Item number. The number used to identify each item called out in

the illustration.

b. Source, Maintenance, and Recoverability Codes (SMR).

(1) Source code. Source codes are assigned to support items to indi-

cate the manner of acquiring support items for maintenance, repair, or overhaul

of end items. Source codes are entered in the first and second positions of the

Uniform SMR Code format as follows:

Code Definition

:PA Item procured and stocked for anticipated or known usage.

PB Item procured and stocked for insurance purposes because essentiality

dictates that a minimum quantity be available in the supply systems.

MF Item to be manufactured or fabricated at the direct support maintenance

, level.

XB Item is not procured or stocked. If not available through salvage,

requisition.

NOTE

Cannibalization or salvage may be used as a source of supply

for any items source coded above.
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(2) Maintenance code. Maintenance codes are assigned to indicate the

levels of maintenance authorized to USE and REPAIR support items. The mainte-

nance codes are entered in the third and fourth positions of the Uniform SMR

Code format as follows:

(a) The maintenance code entered in the third position will indi-

cate the lowest maintenance level authorized to remove, replace, and use the

support item. The maintenance code entered in the third position will indicate

one of the following levels of maintenance:

Code Application/Explanation

0 Support item is removed, replaced, used at the organizational level.

F Support item is removed, replaced, used at the direct support level.

D Support items that are removed, replaced, used at depot, mobile depot,

specialized repair activity only.

(b) The maintenance code entered in the fourth position indicates

whether the item is to be repaired and identifies the lowest maintenance level

with the capability to perform complete repair. This position will contain one

of the following maintenance codes.

Code Application/Explanation

0 The lowest maintenance level capable of complete repair of the support

item is the organizational level.

F The lowest maintenance level capable of complete repair of the support

item is the direct support level.
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Z INonreparable. No repair is authorized.

(3) Recoverability code. Recoverability codes are assigned to sup-

port items to indicate the disposition action on unserviceable items. The

recoverability code is entered in the fifth position of the Uniform SMR Code

format as follows:

Recoverability

Codes Definition

A Item requires special handling or condemnation procedures because of

.specific reasons (i.e., precious metal content, high dollar value,

critical material, or hazardous material). Refer to appropriate

manuals/directives for specific instructions.

H Reparable item. When uneconomically reparable, condemn and dispose at

the general support level.

Z Nonreparable item. When unserviceable, condemn and dispose at the level

indicated in position 3.

c. NSN. Indicates the NSN assigned to the item and will be used for

requisitioning.

d. Part Number. Indicates the primary number used by the manufacturer

(individual, company, firm, corporation, or Government activity), which controls

the design and characteristics of the item by means of its engineering drawings,

specifications standards, and inspection requirements, to identify an item or

range of items.
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NOTE

When a stock number item is requisitioned, the repair part

received may have a different part number than the part being

replaced.

e. Federal Supply Code for Manufacturer (FSCM). The FSCM is a 5 digit nu-

meric code listed in SB 708-42 which is used-to identify the manufacturer,

distributor, or Government agency, etc.

f. Description. Indicates the Federal item name and, if required, a mini-

mum description to identify the item.

go Unit of Measure (U/M). Indicates the standard of the basic quantity of

the listed item as used in performing the actual maintenance function. This

measure is expressed by a two-character alphabetical abbreviation (e.g., ea, ft,;

etc). When the unit of measure differs from the unit of issue, the lowest unit

of issue that will satisfy the required units of measure will be requisitioned.

h. Quantity Incorporated in Unit. Indicates the quantity of the item used

in the breakout shown on the illustration figure, which is prepared for a func-

tional group, subfunctional group, or an assembly.

B-4. Special Information

a'. Action change codes indicated in the left hand margin of the listing

page denote the following:

N - Indicates an added item

C - Indicates a change in data

86

I



TM 3-6665-214-13&P

b. Detailed manufacturing instructions for items source coded to be manu-

factured are found in this manual. Bulk materials required to manufacture items

are listed in the bulk material group of this appendix.

B-5. How to Locate Repair Parts

a. When NSN or Part Number is Unknown:

(1) Determine the functional group within which the repair part belongs

since illustrations are prepared for functional groups and listings are divided

into the same groups.

(2) Find the illustration covering the functional group to which the

repair part belongs.

(3) Identify the repair part on the illustration and note the illustr-

ation figure and item number of the repair part.

(4) Using the Repair Parts Listing, find the figure and item number

noted on the illustration.

b. When NSN or Part Number is Known:

(1) Using the Index of NSNs and Part Numbers, find the pertinent NSN or

part number. This index is in ascending NSN sequence followed by a list of part

numbers in ascending alphanumeric sequence, cross-referenced to the illustration

figure number and item number.

(2) After finding the figure and item number, locate the figure and

item number in the repair parts list.
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Section 11. REPAIR PARTS LIST

Figure B-1. Storage case.

(1) (2) (3) ;4) (5) (6) (7) (8)

ILLUS •..
Fig Ite SMR NATIONAL PART FSCM DESCRIPTION U/M

Na N Of E STOCK NUMBER >/T,-XN•No. CODE NUMBER N B-

(NSN) Usable On Code

GROUP 0100 - STORAGE CASE

B-1 1 MFFOZ B124-10-27 81361 PLATE, IDENTIFICATION: MFD FROM EA
NSN 9535-00-232-6932

C
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Figure B-2. Source set assembly.

(1)
ILLUS

Fig Iten
No. No.

(2)

SMR

CODE

(3)

NATIONAL
STOCK

NUMBER
(NSN)

(4)

PART
NUMBER

(5)

FSCM

(6)

DESCRIPTION

Usable On Code

(7)

U/M

I

lib -& ___________

C B-2

C B-2

N 5-2

B-5

1

2

3

XEDZA

MFOOZ

x50zz

6665-00-856-8233 C124-10-1 0

Al 24-10-9

ý439N

81361

81361

72053

GROUP 0200 - RADIOACTIVE SOURCE
AND SHIELD ASSUEBLY

RADIOACTIVE SOURCE ASSEMBLY,
COBALT 60: M1Al

BAR, LOCK: MFD FROM NSN

9510-00-596-2065

PADLOCK COMBI14ATION

EA

EA

EA

I

1

1
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Figure 8-3. Magnet, flexible arm extension assembly.

(1) (2) (3) (4) (5). (6) (7) (8)..ILLUSFig Ite SMR NATIONAL PART FSCM DESCRIPTION UIM

STOCK NUMBER .No, No. CODE NUMBER
(NSN) Usable On Codel

GROUP 0300 - MAGNETIC IIANDLER, M4

C B-3 PBOFH 6665-00-856-8234 0124-2-62 81361 MAGNETIC HANDLER, RADIOACTIVE EA I
SOURCE, TELESCOPING: M4

C B-3 1 XBFZZ B124-2-75 81361 MAGNETIC CAP EA 1

C B-3 2 XBFZZ B124-2-77 81361 MAGNET EA 1

" B-3 3 PAFZZ 9505-00-060-0882 00W423 81348 WIRE, STEEL, CORROSION IN 18
RESISTING: RD, 0.063 IN. DIA

B 8-3 4 PBFZZ 5360-00-811-9127 B124-2-79 81361 SPRING, HELICAL, COMPRESSION: EA 1
STL, PLO, 0.046 IN. DIA, 13 COILS,
2 IN. FREE LG, 0.500 IN. FREE 0O I

- ~ ~ -
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AR600804

Figure B-4. Motor and clutch assembly.

C

C

C

C

C

C

C

C

(1) (2) (3) (4) (5) (6) (7) (8)
,ILLUS
Fig It SMR NATIONAL PART FSCM DESCRIPTION U/Mig""STOCK DESCRPTIO L/ •ý

NC. No. CODE NUMBER NUMBER

_NSN| - Usable On Code

6-4 1 XBFZZ 8124-2-78 81361 KNOB, CONTROL EA I

B-4 2 XBFZZ N551030-27 96906 SETSCREW: CRES, HEXAGON SOCKET EA 2
FLAT PT, #0-32. 1/4 IN. LG

B-4 3 XBFZZ- MS16624-4025 96906 RING, RETAINING: CRES, EXT EA I
APPLICATION. 0.250 IN. SHAFT SIZE

B-4 4 XBFZZ B124-2-81HSG 81361 HOUSING, CLUTCH EA 1

B-4 5 XBFZZ B124-2-81 81361 SHAFT AND ROLLER ASSEMBLY EA 1

B-4 6 XBFZZ C124-2 -63 81361 HAUDLE AND HOUSING ASSEMBLY EA 1

B-4 7 XBFZZ MS35202-51 96906 SCREW, MACHINE: AL ALLOY, FLAT EA 2
CSK HEAD, #10-24, 1/4 IN. LG

B-4 8 XBFZZ MS35218-Z 96906 SCREW,. MACHINE: AL. ALLOY, PAN EA 6
HEAD, #2-56, 0.187 IN.'LG

B-4 9 XBFZZ Al24-2-67 81361 PLATE, BUSHING RETAINING EA 1

B-4 10 XBFZZ B124-2-73 81361 HOUSING, SPRING MOTOR ASSEMBLY EA 1

D-4 11 XBFZZ A124-2-66 81361 COVER
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(1) (2) (3) (4). (5) (61 (7) (8)
ILLUS

Fig iten SMR NATIONAL PART FSCM DESCRIPTION Ulm
STOCK NUMBER ZNo. No. CODE NUMBER

__(NSN) Usable On Code

C B-4 12 PBFZZ 6665-00-474-7226 C124-2-80 81361 MOTOR ASSEMBLY, SPRING LOADED EA 1

C B-4 13 XBFZZ MS51029-20 96906 SETSCREW: CRES, HEXAGON SOCKET, EA 1
FLAT PT, #6-32, 3/8 IN. LG

C B-4 14 XBFZZ B124-2-76 81361 PLATE.CLUTCH EA 1

C B-4 15 XBFZZ MS27183-10 96906 WASHER, FLAT: STL PL., RD, 0.250 EA 1

IN. ID

GROUP 0400 - BULK MATERIALS

IULK PAOZZ 9510-00-596-2065 QQS634 81348 STEEL BAR: CARBON COLD FINISHED FT 14
FLAT, 1/4 IN.. THK, 5/8 IN. W, 10
TO 14 FT LG

N ULK PAFZZ 9535-00-232-6932 QQB613 81348 METAL STRIP: 12 IN. W, 48 IN. LG SH IBRASS, 0.032 IN. THK
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Section III. NATIONAL STOCK

a. National Stock Numbers.

NUMBER AND PART NUMBER INDEX

Natilonal
Stock Number

9S05-00-060-0882

6665-00-474-7226

5360-00-811-9127

6665-00-856-8233

Ft 9.
No.

B-3

B-4

1-3

B-4

I tem
No.

3

12

4

2

National
Stock Number

6665-00-856-8234

9510-00-596-2065

9535-00-232-6932

FP g. I tam
No. No.

B-3

BULK

BULK

b. Part Numbers.

Part
Number

A124-10-9

A124-2-66

A124-2-67

B124-10-27

9124-2-73

8124-2-7-5

8124-2-76

B124-2-77

8124-2-78

B124-2-79

B124-2-81HSG

B124-2-
81 LESSHSG

C124-10-10

FSC4

81361

81361

81361

81361

81361

81361

81361

81361

.81361

81361

81361

81361

Fig. Item
No. No.

B-2 1

8-411

B-4 9

B-1 1

B-4 10

B-3 1

3-4 14

9-3 2

8-4 1

5-3 4

B-4 4

B-4 5

Part
Number

C124-2-63

Cl 24-2-80

.0124-2-62

K43911

MS16624-4025

MS27183-10

MS35202-51

MS35218-2

MS51029-20

MS51030-27.

QQ8613

QQS634

00W423

Fig.
FSCM No.

81361 8-4

81361 B-4

81361 B-3

72053 B-2

96906 B-4

96906 B-4

96906 B-4

96906 B-4

96906 B-4

96906 B-4

81348 BULK

81348 BULK

81348 B-3

Item
No.

6

12

3

3

15

7

8

13

2

3
81361 B-2 2
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APPENDIX C

MAINTENANCE ALLOCATION CHART

C-I. General

The maintenance allocation chart (MAC) (Section II) lists the authorized mainte-

nance functions assigned the maintenance categories for maintenance of the M3A1

Radioactive Source Set. This chart is to be used by all levels of maintenance

to insure complete support of the equipment.

C-2. Maintenance Functions

Maintenance functions will be limited to and defined as follows:

a. Inspect. To determine the serviceability of an item by comparing its

physical, mechanical and/or electrical characteristics with standards thrbugh

examination.

b. Test. To verify serviceability and detect incipient failure by measur-

ing the mechanical or electrical characteristics of an item and comparing those

characteristics with prescribed standards.

c. Service. Operations required periodically to keep an item in proper

operating condition; i.e., to clean (decontaminate), to preserve, to drain, to

paint, or to replenish fuel, lubricants, hydraulic fluids, or compressed air

supplies.

d. Calibrate. To determine and cause corrections to be made or to be

adjutted on instruments or test measuring and diagnostic equipments used in

precision measurement. Ccnsists of comparisons of two instruments, one of which
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'is a certified standard of known accuracy, to detect and adjust any discrepancy

in the accuracy of the instrument being compared.

e. Replace. The act of substituting a serviceable like type part, subas-

sembly or module (component or assembly) for an unserviceable counterpart.

f. Repair. The application of maintenance services or other maintenance

actions to restore serviceability to an item by correcting specific damage,

fault, malfunction, or failure in a part, subassembly, module (component or

assembly), end item, or system.

C-3. Column Entries

a. Column 1, Group Number. Column 1 lists group numbers, the purpose of

which is to identify components, assemblies, subassemblies, and modules with the

next higher assembly.

b. Column 2, Component/Assembly. Column 2 contains the noun names of com-

ponents, assemblies, subassemblies, and modules for which maintenance is

authorized.

c. Column 3, Maintenance Functions. Column 3 lists the functions to be

performed on the item listed in column 2.

d. Column 4, Maintenance Category. Column 4 specifies, by the listing of a

"work time" figure in the appropriate subcolumn(s), the lowest level of mainte-

nance authorized to perform the function listed in column 3. This figure

represents the active time required to perform that maintenance function at the

indicated category of maintenance. If the number of complexity of the tasks

within the listed maintenance function vary at different maintenance categories,

appropriate "work time" figures will be shown for each category. The number of
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man-hours specified by the "work time" figure r4presents the average time re-

quired to restore an item (assembly, subassembly, component, module, end item,

or system) to a serviceable condition under typical field operating conditions.

This time includes preparation time, troubleshooting time, and quality

assurance/quality control time in addition to the time required to perform the

specific tasks identified for the maintenance functions authorized in the MAC.

This time will be expressed in manhours and carried to one decimal place (tenths

of hours).

e. Column 5 Tools and Equipment. Column five (5) specifies by code, those

common tool sets (not individual tools) and special tools, test, and support

equipment required to perform the designated function.

f. Tool and Test Equipment Requirements List. This list identifies all

tools and test equipment required for maintenance and repair of the M3AW

Radicactive Source Set as specified in the MAC. The list gives tool or test

.equipment reference codes; user maintenance category code; a short description

of ',i.ms required; and ISN. The tool or test equipment code oiorresponds to the

code in column 5 of the MAC. The maintenance category code indicates the level

of availability and authorized use. All remaining columns are self explanatory.
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Th1 3-6665-214-13&P

Section Ii. MAINTENANCE ALLOCATION CHART FOR
M3AW RADIOACTIVE SOURCE SET

(11 Cs'

RUm,--- __ __ __ _ __ __ __ u fuwd C 0 F F D

00oo sTOaGE CASE limpect 0. 1.2
js,,vice 0.1

1 Rpair 0.5 b
Replace a.

=0 RADIOACTIVE SOURCE AND SHMELD
ASSEMBLY

Radioactive Source Ammbly, MI. inspect 0.1 1.2
Shield Assembly Inspect 0. 1

Tea 0.8
Repaire 0.3
Replce 1.0

0300 M4 MAG2NETIC HANDLE Inspect b 0.3
Manetý Flexle Arm, and Inspect 0.8
Rdention Asmbly Repair 0.7 d u8

.Replace L2 .
Motor and Clute Aasembly Inpect• L

service b 0.3
Repair 0.8
Replace 1.0

*The subcolum are as follows:
C--peamnreew

F-direct spport
H-general support

a Mmufatme nameplate.
b Monthly.
c Repair and replacement of lockba only.
d Remove distortion by bending or cutting out segment of arm extension eiements.

TOOL AND TEST EQUIPMENT REQUIREMENTS LISTFOR
MWA1 RADIOACTIVE SOURCE SET

Msiw I,,.emtnMNAT Tod
• -" mzu N•at -,-. ____. n ____

1 0 FILM B3ADG See SB 11-2D6
(Photodoiwuetry)

2 0 DOSIMETER 666640-243-8.L99 IM-9/PD
3 0 RA.DIAC SET 6666-00-961.0646 AN/PDR(R)
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oUNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. 0. C. 20555

SEP 1 7 194

TO: NRC Licensees, Permittees, and Applicants

Please find enclosed a revised NRC Form 3, "Notice to Employees", which
is required by 10 CFR 19.11(c) and 10 CFR 30.7, 40.7, 50.7 and 70.7 to be
posted by each NRC licensee, permittee, and applicant. NRC licensees,
permittees, and applicants must have the NRC Form 3 posted in those areas
utilized by their employees and contractors and subcontractors.

The revised Form 3 should be promptly posted at locations sufficient to
permit employees to observe a copy on the way to or from their place of
work. Form 3 must remain posted while the application for a permit or
license, is pending, during the term of the permit or license, and for
30 days after termination of the license.

Revised Form 3 is written in the form of simple questions and answers
which paraphrase relevant statutes and regulations. The purpose of this
change in format is to make the form more readable and understandable.
The various protections and prohibitions are described in a straightforward,
general way. The NRC believes that the revised Form 3 will help employees
of its licensees, permittees, applicants, and of their contractors,
subcontractors, and vendors, to clearly understand their responsibilities
and rights, and those of the NRC and the Department of Labor, on matters
related to public health and safety and employee protection from
discrimination. Pursuant to 10 CFR 19.11(c), each licensee and applicant
shall post the current revision of Form 3. You should take steps to ensure
that the current revision of Form 3 is posted by January 1, 1985.

Richard C. Y ;ngDiector
Office of InsEctioonand Enforcement

Enclosure: As stated
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WHAT IS THE NUCLEAR
REGULATORY COMMISS N?
the Nuclear Regulaeory Commission it on
irdependent Federal regulatory flgncy ti.
sposnlble for licensing and inspecting nuclear
power plants and other commercial uses of

,radioactive materials.

WHAT DOES THE NRC DO?
the NRCs prnlmary respontibillty Is to
ensure that workers and the public are
protected from unnecessary or eaxcesive
exposure to radiation and that nuclear
facilities Including power plants are con.
structed to high quality Fttndards and
operated In a sate manner. The NRC doet
this by establlshing requirements In Title tO
of the Code of Federal Regulatiorns Ila
CFRI and In licentes ,Isued to nuclear uters.

iWHAT RESPONSIBILITY DOES
IMY EMPLOYER HAVE?

Any company that conduct, activities
licented by the NRC must compe y with
the NRC's requlrements. Ift a company
violates NRC requirement, ten It car be fined
or tlave Its tiienge modified, suspended or
revoked.

Your employer mult tell you which lRC
todiatiwn resquirementc aPmly to your snrk

and must post NRC Notices of Violation
involving radiological woaking conditions.

UNITED STATES NUCLEAR REGULATORY COMMISSION
Wsshligton. D.C. 20555

NOTICE TO EMPLOYEES
STANDARDS FOR PROTECTION AGAINST RADIATION (PART 201; NOTICES. INSTRUCTIONS AND

REPORTS TO WORKERS; INSPECTIONS (PART 1h1; EMPLOYEE PROTECTION

WHAT IS*MY RESPONSIBILITY?

For your own protection and the protection
of your co-workers. you should knoow ho
NRC requlrements relate to your work and
shouald obey them. If you obsearv violations
of the requtrements, you should report
them.

HOW 00 I REPORT VIOLATIONS?

II yos bellee thae voolation, of NRC rules
or of the terms of the Ilcense have occurred,
you should report them Immediately to your
supervisor. If you believe that dadequate
corrective action Is not being taken, you
may report this to en NRC inspector or
the nerest NRC Regional Office.

WHAT IF I WORK IN A
RADIATION AREA?

If you work with radioactive materials or In
a radiation Iovntrolledt area, the amount of
radiation aepiosre that you may legally
rereive Is limited by the NRC. The limits an
your exposure are contained in sectilons
20.10t.120.103, and 20,104 of TItle tO of
the Code of Federal Regulations It0 CFR
20), While thole arm the maximum allowable
limits, your employer should also kehp yowr
radiation enposure at far below those
limits as is "'tqaonahly achievable."

MAY I GET A RECORD OF
MY RADIATION EXPOSURE?
Yea. Your employer If required to fell you.
In wrlting, If you receive any radiation o,.
posure abover the limits set in the NRC
regulationa or yor aemployer,$ Ilicans. In
addition, If your job Involves radiation,
you may requent from your employer a
record of your annual radiation exposures
Ind e written report of your total exposure
+whan you leave ynUr lob.

HOW ARE VIOLATIONS OF NRC
REGUIREMENTS IDENTIFIED?
NRC conducts regular Inspections at Iclcnsed
Icilliteu to a$sure comptliance with NRC'
requirement. In addlitio, ;our employer
and life contractors conduct their own
Inspociiong to aiturs compliance. All Ifs.
specirls are protected by Federal lt•.
Interference with them may retult In
criminal prosecution for p Fedarlt offlnle.

MAY I TALK WITH AN NRC
INSPECTOR?................
Yes. Your employer mey vol prevent you
tram tilking wilh an NRC inspector "
you may ealk psivalely with an Inspector
and request that your Identity remain
confidential.

MAY I REOUEST AN INSPECTION?
If you betleve that your employer has not
corrected violations involving radiological

working condiltions, you may req'uest an
Inspection. Your request should be
addressed to the metarls NRC Regional
Office and must describe the alleged viola.
gion In dtail. It must be signed by you or
your reprelentellve.

HOW DO I CONTACT THE NRC?

Notify an NRC insmpctor on4ite or call
the oaerest NRC eglonal atlfice collect.
NRC Inpectors wiant to talk to you It you
art worried about radiation safoIy or other
aspnesl of Ilcensed aclilvltis, such as the
quality of coslrucltoni or operations at
your plant.

CAN I BE FIRED FOR TALKING
TO THE NRC?

No. Federal law prohibits an employer
from firin9 or otherwise dlscriminating
againsf a workar for brinitng solely con.
cerns to the attention of the NRC, You
may not be fired or dierlimilnlrd against
because you:

" ask the NRC to enforce Its rules against
your employer;

" testlly In a NRC pronending;

* provide Information or are about to
prolvde ihsormation to the NRC ahout
violations of raqtulr enssts;

.@ ret about to ask for or testify. help.
or take pars in a. NRC proceeding.

WHAT FORMS OF DISCRIMINA.
TION ARE PROHIBITED?

'No employer may fire you or discriminete
eIginst you with respect to pay, benelit. or
working c•asvitlons becaue yoVu help the
NRC.

HOW AM I PROTECTED FROM
DISCRIMINATION?
If you believe that you hire been di;lrlml.
nated against for bringing safety concerns
tlaths NRC. you may tile a complaint with
the U.S. Department of Labor. Your com-
plaint mute describe the firing or diacrimnaro-
lion and must be flied within 30 days of the
occurrence.

Send complaints to:
Office of the Administrator

Wage and Hour Division
Employment Stendardl Adminlistratio
U.S. Department ol Lahor
Room 53502
20)0 Contlltution Avenue, NW.
Weahlngton. D.C. 20210

or any local office of the Department of
Labor. Wage and Hour Division. Check your
telephone dirlecory under U.S. Govern-mrent
i1tln91.

WHAT CAN THE LABOR
DEPARTMENT DO?
the Department of Labor will nolily the
employer thet a complaint hos been flied
and will Inelstigate she case.

If tho Department of Labor finds thag your
employer hae unlawfully discriminated
agalnst you. It may order you to be rein-
tsited, receive beck pey. or be compentsaec
toe any Injury ulffered al a result of tha
discrimlnation.

WHAT WILL THE NRC DO?
the NRC may assIst the Deplartment of
Labor In Its Investigation. NFRC may con-
duct Its own Invesligatlon where necessira
to determine whether unlawful discrmina-
tion has prevented the free Ilow of Inlor-
mation to the Commission. Also. if ihe
NRC or Department of Labor finds that
unlawful discrmilnatlion ha occurred, the
NRC mey Issue a Notice of Violation to
your employer. Impose a finm, or suspend.
modify, or revoke your employer's NRC
license,

UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS
A p•epesentatlve of thle Nuclear Regulatory Comemilios can be conaucted t • the following r1drslll and teleephfone aml ber.• The Regional Office will accept collect telephone cells from

semployese who with to register complaints or ctoneirna about radiological wlrking condolllon or other matters relalin•n compllince with Consmiulon rules aed ragulation,.

Regional Offices

NRC FORM 3
1(9841

RIACO I

IEGION ADDRESS TILEPHONE

I U.S. NsU.Wst eaveulloor C-.oi.•,on
ReOton1 21533.5000
63I Psts Avanut
Kingt o PrviiIl. PA 1940a

e1 U.I+U.S. ulers l RveUiatn Clmi--usll
ereron It 404 221 4503
to1 Ma.sesta 1r.. NtW.. •uts. 000

AssenUt, GA 20132

III U.S. Nuclear Pretlanrly CeomwtienI
laeiun 11 312 1Y0 5500

199 Rolus.vt Road
O

t
eo tItrl. It. t1131

IV U.S. Nul-er ReFloteore Cooninlon

StI Over PIgIo seel tul {OOAlnlor, TO IV 0t
V U.O. Ntlsil~so I Osvtplu y O lva. ntssow

Fleail= V 416 94313700
1450 101.19e Lena. Suite 1tO
Walnutl Ceseha CA g45",



PUBLIC LAW 93-438
93rd CONGRESS, H. R. 11510

OCTOBER 11, 1974

AN ACT

To reorganize and consolidate certain functi-ons of the Federal Government
in a new Energy Research and Development Administration and in a new
Nuclear Regulatory Commission in order to promote more efficient manage-
ment of such functions.

Be it enacted by the Senate and House of-Representatives of the Unit~ed
States of America in Congress assembled,

SHORT TITLE

Section 1. This Act may be cited as the "Energy Reorganization Act of
1974".

NONCOMPLIANCE

Section 206. (a) Any individual director, or responsible officer of a
firm constructing, owning, operating, or supplying the components of
any facility or activity which is licensed or otherwise regulated
pursuant to the Atomic Energy Act of 1954 as amended, or pursuant to
this Act, who obtains information reasonably indicating that such
facility or activity or basic components supplied to such facility or
.activity--

(1) fails to comply with the Atomic Energy Act of 1954 as amended,
or any applicable rule, regulation, order., or license of the
Conmmission relating to substantial safety hazards, or

(2) contains a defect which could create a substantial safety
hazard, as defined by regulations which the Commuission shall
promulgate, shall immediately notify the Commission of such
failure to comply, or of such defect, unless such person has
actual knowledge that the Commission has been adequately informed
of such defect or failure to comply.

(b) Any person who knowingly and consciously fails to provide
the notice required by subsection (a) of this section shall be
subject to a civil penalty in an amount equal to the amount
provided by section 234 of the Atomic Energy Act of 1954, as
amended.

(c) The requirements of this section shall be prominently
posted on the premises of any facility licensed; or otherwise
regulated pursuant to the Atomic Energy Act of 1954, as amended.

(d) The Commnission is authorized to conduct such reasonable
inspections and other enforcement activities as needed to insure
compliance with the provisions of this section.
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