i 1ce with tha Freedom of Information
in accordance wq Tgedon

=<

DEPARTMENT OF THE ARMY
US ARMY COMMUNICATIONS-ELECTRONICS COMMAND
- FORT MONMOUTH, NEW JERSEY 07703-5024

ENVIRONMENTAL ASSESSMENT

AND

FINDING OF NO SIGNIFICANT IMPACT

' FOR THE

Am-241. VARIABLE ENERGY X-RAY SOURCE

SECURITY VERIFICATION: THIS DOCUMENT HAS BEEN REVIEWED IN
FULL CONSIDERATION OF THE REQUIREMENTS OF OPERATIONS SECURITY
(OPSEC) AND HAS BEEN DETERMINED TO BE ACCEPTABLE FOR PUBLIC
RELEASE (SEE SECTION I)

PREPARED BY:

./ SANTARSIERO
Health Physicist
Radiological Engrg Br

APPROVED BY:

SMM%M 4

" STEVEN A. HORNE
Chief, Mtl Sfty Engrg Div

Information in this r-cord was deleted JVEMBER 1985

Act, exemptions

iR 200 - 023F

REVIEWED BY:

i S/

BARRY J. BER
Chief, ®adiological Engrg Br
Mtl Sfty EngrgKDiv

L



TABLE OF CONTENTS

I. Operations Security (OPSEC) Review
' A. Security Verification
II. Public Notification
A. Finding of No Significant Impact
III. Environmental Assessment
.A. Summary'and Conclusion

B. Proposed Env1ronmental/Radiolog1cal Impact for the Am-241 Variable
Energy X-ray Source

C. References



ALI

~ AMCCOM

Am-211
AR
Bq.
CECOM
CFR
cm‘
Cu

dy

DA
DOD
EA

hr

ICRP

mR

NICP

- NRC

OPSEC
psi
RPO

sec

Sv

ABBREViATIONS
Annual Limit on Intake
US Army Armament, Munitions and Chemical Command
Americium-241
Army Regulation
Becquefel
US Army Coﬁmunications—Electronics Command
Code of Federal Regulations
centimeter
Copper

day

Department of the Army

Department of Defense
Environmental Assessmgnt
hour

International Commission on Radiological Protection
meter |
millirem

National Inventory Control Point
Nuélear Regulatory Commission
Operations Security |

pounds per square inch

. Radiation Protection Officer

second
Sievert

Terbium



™ Technical Manual
TSA Technical Support Activity

yr year



I. OPERATIONS SECURITY (OPSEC) REVIEW ‘ e
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) liéense iﬂ accordance with requirements set fortﬁ ih
Army Regulatioh (AR) 200-2 ahd AR 385-11. Thé'NRC license managed by the US
Army Communications-Electronics Comménd (CECOM), Fort Monmouth, NJ is available
for public review in the Public Documents Room, Washington, DC as reqﬁiredmﬁy

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 determinea acceptable for public release.

Prepared by: .
- . OSEPH M./SANTARSIERC
Health Physicist

Concurred by:

CHRISTOPHER KENCIK
OPSEC Officer
CECOM Safety Office



ITI. 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 g-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 DTf590/PDR-56F X-ray Probe. The EA
supports the NRC license application and compliés with AR 200-2, Eﬂvironmental
Quality, Environmentai 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 sbecific disposal procedures for the

Am-241 Variable Energy X-ray Source.

2. The éssessment provides dosimetrié 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 eyaluations identify air/water concentrations' and
‘exposure levels below federal and'Départment of the Army (DA) regulatory
requirements and demonstrate internal exposures below International Commission
_oanadiological'?rotection (ICRP) recommendations. Based upon this analysis and’
stringent military radiation safety pélicy, 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:



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 nécessary in minimizing adverse effects on the quality of the human
envirpﬁment without impairment to the Army mission. The assessment does not
consider tﬁé use of the Am-241 Variable Energy X-ray Sourcg environmentally
controversial, as it is neither capable of_sigﬁificantly affectihg 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
ﬁnergy X-ray Source, inclusive of maximum safety design specifications, unit
description; user training, control, accountability and ultimate disposal are
outlined in the appli&able 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.



u, Properly implemented safety procedures for aétions involving the
Am-241 Variable Energy X-ray Source precludé any unnecessary radiation exposure
to occupational personnel or to the general publiec and exélude gonsideration of
any potential release to the environment. 1In determining radiological hazards
to occupational persgnﬁel or the general public, external/internal dose
assessments are presented; ICRP Publication 30 identifies-reCOMAended Annual
Limits on Intake (ALI) for radionuclides. These recommendations are. based upon
mathematicai and biological parameters of Standard Man for which exposure.risk
to the individual from the radidnﬁélide is acceptable. The‘recommendétiohs are
derived’from specified quantities which have been identified as not leading to
the‘induction of significant biological effect and are expresséd in ﬁermé 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 éxposure 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 followiﬁg paragraphs will present hypothetical/actual
infofmation concerning the Am-241 Variable Energy X-ray Source in order to
identify non-existent to insignificant environmental/radiological
concern/impact. The evaluation presénted will substantiate the conclusions

presented in the Finding of No Significént»Impaét {Section II).

2. To determine any en@ironmental/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



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 alphavparticle'from Qource
encapsulation, only gamma radiation will be considered in determining external
exposu;e. Furthermore, since only one Am-241 source will be possessed aﬁ each
user location, the assessment-will evaluate exposure presented tb individuals

from a 3.TOE+08 Becquerel (Bq) (1.00E+01 mCi) source.

4, Although the probability of internal exposure and significaht

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
récommendations and Federal and DA requirements. Additionally, the assessment
will unquestionably demonstrate there is no significant environmental/radio-
logical impaét resﬁlting from the use/storage of the Am-241 Variable'Enérgy

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 (1.00E+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..



Table B-1, B-2 and B;3 provideé 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
tﬁe manufacturer indicated the Terbium (Tb) target to yield the greatest photon N
flux through the "beaﬁ out" port, the Tb target was utilized iﬁ obtaining the
exposure rate measurements. Actual exposure rate determinations for each of the
six ta;gets availgble within the Am-241 Variable Energy X-ray Source verified
this fact. ﬂsé 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 comblete, no further
contact with the Am;2H1 Variable Eﬁergy X-r ay Sourcé is necessary.while the

source is being used.

As indicated in Table B-1, an operator at a 5 centimeter (cm) distance would
reéeive approximately 1.0 millirem per hour (mR/hr) in direct line with the
"beam out" port. If ode assumes a 40 hr work week and 52 weeks per year (yr),
constant exposure to the Am-241 Vériable Energy X-ray Source,‘under the
prescribed conditions, would present an annual whole body exposure of
appro#imately 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 1en§ of thé 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 but"

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

'measuremenps 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-1
Am-2U41 Variable Energy X-ray Source
Operator Exposure Rate Determinations

Distance Exposure Rate (mR/hr) Average

Instrument from "Beam out™ Exposure Rate
utilized port (cm) Source 1 Source 2 Sdurce 3 (mR /hr)

5 1.10 1.00 1.00 1.03
AN/PDR=-27(Jd) 10 0.40 0.30 0.30 0.33

30 0.10 _ 0.05 - 0.07 0.07

5 1.70 .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¥*#® Qutside 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 0.54 ' 2.82 : 0.08
Cu ' 0.71 0.40 . 0.10

*utilizing the AN/VDR-2
%¥%with storage case placed upside down on table

12



KEY: X.XXX Terbium {(Tb)
(X.XXX) Copper (Cu)

0.45

(0.60)
G"‘Beza.m ut Port
Top'View Bottom View - Side View
Figure B-2. Diagrammatic preSentation of Table B-2 results.
P N
/ 0.54 // O %2.82 \
[ (0.71) %(0.40) x
\ \ o
\ /
~ N
Bottom View of
Storage Case’
Top View of-"

Storage Case

----- T 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 fate of 8.00 mR/hr was obtained while
utilizing the Tb target; It is noteworthy £o mention that this is in constant,
direct surface contact with the "beam out" poft. Propér 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 wére improperiy handled, i.e., by direct
 surface contact with the "beam out" port, (8.00 mR/hr exposure) thevoperator
could conéeivably hold the source in the manner prescribed for: 12 houré per

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

If proper handling of the Am-2U41 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 shoulq be noted that the use factor identified, i.é., 40 hours per week, 52

- Weeks per year, is a éross overestimation of actuél using time elementé. Use of
the Am-2u1vVariab1e Energy X-ray Source will be on an "as required" basis; with
each calibration procedure being appfoiimately 15 minutes in duration. Present -
procurement plans indicate the purchase of approximately oné 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 disﬁance 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 calibfating one théuéahd

DT-590/FDR-56F X-ray Probes over a 250 hr period of time, the dose received is

14



only 5 percent of the permissible 5 rem per year occupational exposuré 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 én 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 exﬁosure of 40 hrs/wk, 52 wks/yr, of
approximately 17 percent above the 5.00 rem occupational limit. However, bfbbé;’
uprightvplacement of the Am-241 Variable Energy X-ray Source in its fitted
storage box presents a maximum eiposure.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 éctual 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
perSOHnel 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 ingestion of radiocactive

material with the following assumptions:

(a) One percent of the total activity, 3.70E+06 Bd (1.00E-01 mCi),

“is distributed within the assembly.

(b) Ten percent, 3.T0E+0S5 Bq (1.00E-02 mCi), is accessible for

contamination of the individual.

(c) Ten percent of the accessible contamination, 3.TOE+OU Bq

(1.00E-03 mCi), is transferred to the individual.
(d) One percent, 3.70E+02 Bg (1.00E-05 mCi), is ingested.

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

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

(3).'The tabulatéd 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 fem) to
bone. The total ingestedbactivity of 3.70E+02 Bgq (1;6OE-05 mCi) is 7.40E=-01"
percent of the Annual Limit on Intake (ALI) (5.00E+04 Bg) given for oral

ingestion.

16



TABLE B-4

Committed Dose Equivalents to Various Orgahs Following Oral Ingéstibn of Am-241

Activity Ingested " Gonads R. Marrow

3.70E+02 Bq . 5.18E-05 Sv 3.11E-04 Sv
(1.00E=05 mCi) (5.18E~03 rem) » (3.11E-02 rem)
Bone Surface_ Liver
4.07E-03 Sv _ 8.51E-04 Sv
(4.0E=01 rem) (8.51E~02 rem)

(4) It is noteworthy to menti§n that in addition to passing ANSI
Classification C6434u tests for containment integrity, the sealed source’
complies with iAEA special form requirements. 1In addition, environmental test
data/results, as provided at paragraph 6 of this assessmgnt, and the presented
Bypothetical crushing scenariQ providgs fﬁrther documentation attesting to the
integrity of the Am-241 Variable Epergy X-ray Source. .Moreover, source
construction, i.e., the fact.that the Am-241, as oxide, is é chemical
conétituent 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 soufcé 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

17



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 (1.00E+01 mCi) is involved in the fire.‘

(b) The fire envelops the storage case causing 1.00E-01 percenf
of the source activity to be réleased, with one percent of the released activity

escaping to the storage case, i.e., 3.TOE+03 Bq (1.00E-04 mCi).

(e) Fifty percent of the activity escapes the storage case and is
released -into the 9.34E+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 respiratbry apparatus, would in a
five minute period of ﬁime, inhale a total activity of 1.98E+00 Bq (5.35E-08

mCi).

> (2) The committed dose eqﬁivalents based on ICRP 30 data are
summarized in Table B-5. The total inhaled activity is identified as being
approximately one percent of the reéommended ALI for inhalation (2.00E+02 Bq).
The air concentration limit, as specified in 10 CFR 20, is 2.22E-01 Bq/m3
(6.00E-12 uCi/em>). for soluble forms and 3.TOE+00 Bq/m3 (1.00E-10 uCi/em3) for
3

insoluble forms. The calculated air concentration of 1.98E+01 Bgq/m~, averaged
over one year, is equal to 5.42E-02 Bq/m3 (1.46E-12 uCi/cmB) 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+00 Bq ; 6.34E-05 Sv 3.96E-04 Sv.
(5.35E-08 mCi) ' - (6.34E-03 rem) (3.96E-02 rem)
Bone Surface LiQer
4,95E-03 Sv 1.09E=-03 Sv
(4.95E-01 rem) (1.09E-01 rem)

The evaluation presented considered the minute possibiiity of fire envei&piﬁg
the calibration laboratory/activity and‘attempts to arrest the fire without the
use of respiratory aevices and without consideration of air exchange.; These
factors would further decrease the activity of contaminant inhaled;
Realistically, due t§ source construction, i.e., the Am-241 being incorporateév_
in a ceramic matrix, fired onto a mefal‘iﬁsert and then further contained in a
welded metal capsule, the rédioactivé constituent of'thé Am-241 Variable Energy'
X-ray Source could not become én airborne contaminant. The consideration of
internal exposure tﬁrough inhalation of airborne Am-2U41 contaminants is only
presented to further illustrate the non-existent to insignificant environmen-
tal/radiological”impact associated with the uée/storagé 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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'lpproximately.one percent of‘the fecommended ALI for inhalation. This value is
minimal invconsideration of source design and stringent safety requirements not
fully considered within the assumpﬁions. Therefqre, any actual environmental/
radiological impact is undoubteély‘minimal to non-existent and supports the
conclusion that no potential degradation of envirqpmental quality or significant
Eadiological imbact to occupational workers or t;lfhe health of the éeﬁeral

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

v. 1o further assess the integrity of the sealed source, the sourcé was
subjeéted to different types'of environmentai.testing procedures by the |
Environmental Test Facility of the Technical Sﬁpport Activity (TSA) formally
aséigned to the US Army Electronies Research and-Development Command and now
' transitioned to CECOM.- The test procedpres included water immersion, high‘ana_
low temperatufe extremes, altitude, vibratioﬁ and drop testing. Before |
éommenciné, and étvthe termination of each fest procedure, the Variable Energy
X—ray Sburce utilized, Seriﬁl No. 38HéLA, was dry and wet wipe tested for the‘
presence of removable contamination. The wipes were evaluated utilizing a

1ennelec LB5100 Serieé II Automated Low Background Alpha/Beta/Gamma Coupting
System, (Minimum Detecﬁable Activity (MDA) of 0.58 picocuries (pCi) for alpham
radiatioa‘with a 95 percent confidence level). All wipe tests anélyzed were
less than MbA and demonstratedbthat the sealgd source integrity of fhe Variablg
Energy X-ray Soprce had not been breachedfl The specific parameters associated‘
with each test procedure and test results are provided at enclosure 44 of
Suppiement 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 tr;ck length = 180.1 inches
(2) Track width = 25.0 inches
(3) Weight = 120,000 pounds (1bs)

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 (in2)

2

(2) 120,000 1bs/4502.5 in“ = 26.66 bounds 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 stérége
container when the tank ran it over, the wooden container would be crushed
beyond use. However, the exertion of 13f33 psi downward vertical force onto the
Am-241 source itself would be iﬁsufficient to crush the stainless steel or any
other heavy alloys utilized in the manufacture of the source. Both these
materials require the application of muéh higher compressive forces in order to
significantly alter or change their structure. These compressive forceﬁ 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 in2. 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:
Fe = P/A

where: Fc¢ = compression force

o
(1]

exerted downward fqrce, i.e., weight of the tank

2

A 1.75 in

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

N

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 tolthe 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 ténk, éxertihg a downward vertical force of 13.33 psi, Qould produce

no adverse effects on the Am-241 source.
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RADIAC CALIBRATOR SET AN/UDM-1()

1. SCOPE

1.1 This is a general performance specific'mon which covers but one
type of test equipment for callbration of radlac survey c.;uipmt.nt

2. APPL ICABLE SPECIFICATIONS, STANDARDS DRAWINGS,
AND PUBLICATIONS

2.1 The following specifications, standards.v drawings, nnd publications,
of the issue in effect on date of tnvitation for bids, form a part of this

specifications

SPECIFICATIONS

<J

kY
\

FEDERAL

NN-B-621 - Boxes, Wood, Nailed and Lock-Corncr.

MILITARY

JAN-P-108 - Pa.ck’agl'vx and Packing for OverseasShipment -

" MIL-E-15090 - Enamcl 'Equipmont, Light-Gr'w (Formula No. 111).
MIL-S5-15395 - Silver-st-.-Brumg-Anoy.

NAVY DEFARTMENT
. Guncrn) Specifications for InSpaction of Matorial.
16El - Elcctronic Equipment, Naval ﬁhip and Snorct . Genaral

'DRAWINGS

(f"o; fcs of spccmcauons, -t:mdards. and drawim,;e roquired by contractors
in conm:ction with specific procurcment functions should be obtainedl from the
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2. 2 Other Fublicatlons. - The following publlcatlons, of the issue in
cifeet on aate of invitation {or bids, unless othcrwtsc stated, form 2 part of . :
thic specifications _ ‘ :

INTERSTATE COMMERCE COMMISSION REGULATION
‘ Ruquintions for Transportation of Explosives and Other
Dang-rous Articles, cte.’

(Information 2= to the a_v-ailabillty of these chulationé may be obtaired
-from th Int.rstat: Commurce Commission, Washington 25, D. C.)

“. REQUIREMENTS
.1 General description. - The Radiac Calibrator Set AN/UDM-1() - - |

is n calibrating apparatus which provides a suitable radioactive source for ‘
calibra ting radiae survey equipment. ' '

2.1.1 The Radine Calibrator Sct AN/UDM-=1( ) shall b constructcd and
azremblea in arcordance with this specification and Drawings RE60-D=125
an’l RE10-D-673. Whore th: requirements of this spocification conflict with .
th.: drawings, this spoeification shall govern. _ Q

.2 Material. - Matcrials specified herein and in Dr':wing RE60-D-125
s}"ul b\ cnlire Iy suitable for th: purpose intended. Usc of other matcrial
chall hav.: the 'IppI‘OV'll of thc burcau or ag..ncy concerm.d

2.1 Silv'.r soldcr shall conform to gradoe III of Spceificasion MIL-S-15395. ~
S G 2.7 Lend ':ho.ll be at 1.5t 95,0 percent pure.

CL8 Fauipment “ompo sition, = The c‘\hbr'\hon vquipment shall consist
cf ko followin s

(7} Radintion sourc. - Cobalt 60,

(b) Source containcr and filtering plugs.,

{(r) Platform for sourc. container.

() Rolliny platform for radinec equipmcont.

() Teack or rails for the rolling platform.

(f) M:chanism for activating thc radiation sourcc.
(g) Optical system.

3.1 Rdintion sources, = The radiation source shall be n Cobalt 60 Source
(Government Turnishcd material).

. 3.2, 1.1 Handling of radionctive sourc:, = The contractor shall at no time
be requir:.d to handhl: radloactive: matcrials during the p«_rfox‘m:mt:n~ of this
contract.

S ’ HEST COPY Avalla;
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-

$.£1.2 The tollowing «taps shall be taken to assure safe and proper
inscrtion of the source

() nlthO approprlat.. t!m.., the contractor wﬂl ship, with the
Approval of the bureau or agency conccrnid, the empty. _
radiation source capsule to the activity of the Atomic Encrgy
C‘omm!s.don ~onc\.rned with supplying the source. .

N“tlona.l B.m.au of Standards with thi approval of the burcau
ur agency concerncid.

(c) All cquipment, l::ss parts (a) and (b), shall be packaged by the
contractor and packed as deseribed in 5.1 and 5, 2 and then
forwardcd to a dcpot dcslgnated by the burcau or ag
ongurn. d.

{.5..2 Scurc. containvr. - The arr:'nqemaxt and constrv.xctlon of thc—
source cont :iner chall b s hown on shcat 2 of Deawing RES0-D-125,
Iniividual parts for the containr and 2ccessory items shall be: fabricat.d
ac shown on shects &, 4, ond 5 of Crawing RES0-D-175. - Altcrnate methods
of {~orication and onstruction may be uscd provided approval is obtained
from tn. turcau or A ney concerned,

*.%. 2.1 The intunsity of radiation #manating from the radiation conc
shall t » att.nuat.d by m-an: of two removable: plugs. These plugs shall be
. £o conztruct.d that a lead fliltration of 12.5 2nd 9.5 cm. of luad can be obtained.
The ro moval of the 1.ad pligs shall be accomplished by such means that the
op-.rator can porform the ne2ossary manipulations casily, Juickly and in a
r- oicn of 2 £1f. hourly rat of mdiation intensity so that the tota_l accumulated
10:472. pr. T WeCk do«’ not- cxc:ed 0. 3 rerntgem -

LoU.% Platfrm for °our0 cont*invr ~ Crawing RESO-D-I".., sheet 6,
show: th. ronsteaction of i platform.. The over-all size of th. platform
ani ta. siz. ~nd shape of the individual parts shall conform to.

Drowing RE6C-D-125. Howover, differcnt mcthods of fabrication arc
p rmissit 1. provided that approval is obtained from the burcau or agency
- concLrn.d,

4.3.1 Trazk 2nd rolling phtform for radiac ~quipmont. -
Drawing REGC-[-17C, shoits 7 and 8, sbow th- goneral construction of the
track and the rolling platform. This platform is not only a supporting
strecture for the radizc <quipment but 1lso for parts of the cptienl system
(3. 3. 8). Detalls of the construction of these stract::res shall b determined
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by the contrector wnd shall be subject 9 approval of the bureas or ageacy
comccrexd. The foliowing requiremants, ie adidition to the requirements

- aa—umm-n-zzs. an&“dhm

Lwil ﬁmuwdhm(m‘dﬂﬁ

materizl wsed [or their fsbrication shall be such that the structere is Mgt

ntmﬂm&ﬂb%dtmu-ﬂld”
tuckiing, defiections or overstrcssiag of the mmuhm
ram..

..x.x.z munuwaummmmm
nrp:xﬂculvat&ﬂpolﬂsonthem : :

L34 mmncummmm-am
namyﬁum;mmmummmnmmm
=lonry th tmt-imamhlnmotm .

AL Maans shaﬂb.mv&dbhephplﬂbrnu&em
=t 21 times.

LS Acnmmwmamshn&w--uam
th- plmbmmulockﬂmmmummu. .

el 3 ﬁu@ipdw)hmmwwm
=hall 5. scch tat it can b raisid or low:red easflythrough the distamce

sp.=~ifi. &, &lock'h‘xlllnldt!tpbthrlmrely aﬂﬂrmlyh-'
pocition. . ‘

boli S § mmulngplﬂbmmumstrmtgdhadamh
it o—=n b r.3dl’ disassembiedinto Several sub-assembilic-s wnd thes allow the
wiol. mit o be packed Into 2 minimum of spacc. .

e %8 Track. - The ..*ckorrtﬂsshﬂlbchmhmm

T Wmmtcd‘wwmdbrmm

wd r- m=in in <l mm- nt with respect © cach otiwr.
%% .9 The _ntire trkanhueamamuhhpm

-.... ‘. It There shall be mbncklhgor&.ﬂacthguu..nlhaq
poum rl'.nu. .

AR § | mmmzmmwdumdu

track am) 152 rolling pixtform from the burces or ageacy conc. rasd prior
10 comtruction.
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3.8.5 Mcchanlsmbrsctulu the radiation source ¢ - By
remotcly m cal means, source capsule shall be
cwpableo!belnqnlsedorwred. This mehnnicﬂdevioe shall be of such
ccnstruction that it can be operatod casily and pontuvcly. In addition the .

m: chanism shall hold the sourec capsule securcly in place when it has been
raisad to lthor the operating position within the sourcc. container or out of the
protective sourc: containcr to a height of at least 18 inches above the top of
the container. Tha design shall be such that there s no possibnity o ,
jamminy wh..n th‘ source is in the cxposcd position.

.3.r. l Prlor to thc actual con"truction ot thc mechanism the contractor
shall submit the necussary d-tailced dravlnqs and plans for npproval by the
bur_an or agency conccm"d.

2, 3.8 0 nrnl s °t\.m. An optlcal system shall be supplicd as speclﬂed
on shect 7 a'%_irt%'ﬁm-D-IZS _

3.4 &:terml finish. - Extornal finish of the cquipment shell be as
specified In Sp..cHication 16Ei. The finish coats shall be gray s.namcl in
accordanc : wit" tm I, chs.. 2 of Specification MIL-E-15090. ,

a5 MarkinE.,. All parts or sub-assemblics shall be identified by
appropriate markings. A namcplat. shall be attachued to the source contaimr
hzving the following inseription:

Radioactive -

CORBALT 60

e e e eesscuriesasofdate. . . . . unit#
Frop.rty, Burcau of Ships, U.S. Navy
Washington 25, D. C. .

. 34.5.1 The unit nurb.t-;»r and th.: cxact strongth of the source, and date of
calibrztion of Ui sourc.. shall be inserted by the burcau or agency calitbrating
th. sourco,

2.8 Inctruction and installation books. - Inctruction and installation books
shall be supplled a5 cpoeifiad (scu 8. 1) and shall include, subj.ct to approval
of th¢ bureau or agency concernad, 2l information accessary for insmuatlon.
operation and maintinance of the equipmont,

“. T Workmanship. - Workmanship shall tc as specified in Specift-
cation 16E+, . : .
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inspections and tests specified herein and any other tests necessary, inthe -
opinion of the cognizant Government inspector or the bureau or agency concerned,
to prove compliance with the requirementa of thh specincnnon. :

4.1.1 Performance of tests. - Before preseu.!ngcqupmeufor
Government inspection, the contractor shall have ascertained to the best of
- his ability that the equlpment is free trom delocts of material and workmanship
and is in satisfactory operation condition. “ It shall be the option of the .
Sovernment inspector to participate in, witness, or accept certified data of
tests performed by the contractor or his sappuer. The contractor shall
make arrangements with the cognizant Government inspector for test.
schedules, and shall provide him with any information regarding materiais,
processes, or manufacturing data which he may request. The contractor
shall permit the cogni..ant inspector to éxamine raw materials and processes
used in the contractor’s or manufacturer’s plams Upon mspection. the
sognizant inspector may reject inferior raw materials and require the |
correction of processes incorrectly pertormed.

4 I 2 lnsgctjon procedures.- For Naval purchases the general inspection ‘ :

procedures shall be in accorchnce with General Speciﬁca.tions for Inspection
of Material. 1 .

4.2 Preproduction tests. - Preproduction tests shall be made at a
Government laboratory designated by the bureau or agency concerned oa the
preproduction model submitted by the contractor to determine suitability for
Naval 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 GCeneral inspection. - Equipment shall be inspected and tested to
determine compliance wx.h the requjrements ot this specxﬁcation and shall
include the following:

(a) Assembly, size, fit.
(b) Type and character of material, parts, and nnish mcludlng
prevention of corrosion.

4.2.2 Operating test. - The equipment shall oe subjected to a practical
operating test.
' 4.2.3 Controls. - Equipment shall be usud to determine the anmmmy
of controls for salisfactory onenuon. _
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5 Notice. < When Government drawings, specifications, or other data are
I ‘ used for any purpose other than in connection with a definitely related
: Governmont procurcment opuration, the United States Government thereby

. incurs no rcsponsibility nor any obligation whatsoever; and the fact that the
f‘ G:.vernm:nt may have: formulated, furnished, or in any way supplied the '
sald drawings, spccifications; or other data, is not to be regarded by
implication or othorwisc as in any manner licensing the holder or any other
person or corroration, or conveying any rights or permission to manutacture,
use, or scll any patcnted invention that may in any way be related thereto.

[
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MIL-C-22211A(EC)
AMENDMENT 1
'3 23 October 1970 - -
MILITARY SPECIFICATION
CALIBRATOR, SET, RADIO, AN/UDM-1( )

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

Page 1

. Title: Delete "RADIO" and substitute "RADIACY.

TSI 12 A IM e S s - s - s et sae § s i Stz Iz aTToioTooiTinTTrT.Tas

- — . Page 5 . - |
>*4t1til Jine 5: Delete "sixty (66) days" and substitute "(see 6.1.2)".
4;1.3. line 3: ‘Delete "sixty (60) days" and substituté "(see 6.1.2)".
4.2, item (c): Deiéte and substitdte:
"(c) Inspeﬁtidn of preparation for delivery."

- 4.3: Ihsert the following as the first sentence: "Unless otherwise
specified (see 6.1.1), 1 unit shall be required for first article

-inspection.”

Page 6

' 4.5; title: Deléte 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 1isted in Section 2 do not apply unless specifically
stated in the contract or order. Preparation for delivery requirements for
produc}s procured by contractors shall be specified in the individual
order. )" ’ :

Page 8

6.1: De]ete and substitute:

"6.1 Ordering data.- Procurement documents. should specify the fol]owing;

FSC 6665

Exicl b



© MIL-C- 22211A(EC)
AMENDMENT 1

"6. 1. 1 Procurement requirenents;'

';-"(a) Title, number and date of th1s spec1f1cat1on.
: - 8(b)." Number’ of f1rst arthle samples to be subm1tted 1f other _
than spec1f1ed in 4.3. '

- "(c)- Selection of a p11cab1e 1evels of packag1ng and pack1ng
'requ1red (see 5. 1, 5.2 and 5 39 e :

-~ "6.1.2 Contract data requ1rements Data generated by th1s document are not .

deliverable unless specified on the Contract Data Requ1rements List (DD Form 1423).
The data required by this spec1f1cat1on 1nc1udes, but is not restr1cted to the
fo]]ow1ng L e . L

_}2_"$a)“ Contractor? s qua11ty assurance system (Seev4,1;1yf
“"(b) Test procedures (see 4 1 3)" S SAR

Navy. - EC
(Project 6665-N275)

¢ U. & GOVERNMENT PRINTING OFFICE: 1970.433-692/2494

-~ Page 2
of 2 pages



MIL.-C-22211A(EC)
5 September 1969

SUPERSEDING
MIL-C-22211(SHIPS)
30 October 1959

MILITARY SPECIFICATION

CALIBRATOR SET, RADIO, AN/UDM-1{ )

1. SCOPE

1.1 This is a general performance specification which covers one type of test equipment for calibration
of radiac 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 Electmcal
Electronic and Mechanical Equipment.
MIL-E-~15090-Enamel, Equlpment. 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 thpment 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-1{ ) Radiac Calibrator Set, Modified.
REF 60001-2-AN/UDM-1{ ) 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
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(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

(Appiication 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-1{ ) is a calibrating set which provides
a suitable radioactive source for calibrating radiac survey equipment. :

3.2.1 The Radiac Calibrator Set AN/UDM-1( ) 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 compbsition. - The calibration equipment shall consist of the folldwing:

(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,
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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-1( ) 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-1{ ) shall be at least 40 R/hr at one meter.

3.4.1.1 Procuremeént 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 procedﬁres 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 radlographed.
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 wiil not cause
buckling, deflections or overstressing of the individual parts or the structure as a whole.
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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 MIL-E-15090. :

3.6 Markings. -~ A calibration plate shall be attached to the source container having the following
- inscription: s ) ’ ‘ »
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-15024 shall be
attached to the source container.

N

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

3.8 Safety. - The design, development and productioﬁ 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
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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 MIL-I-45208. A
current written description of the system shall be submitted to the cognizant Governmeént 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 guality of product to be offered for accept-
ance, and (¢) 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 be gmmng
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 equlpment identified by name and model. Special
test equ1pmem shall also be listed and identified. :

4.1.3.3 Data sheets shall be included in the procedures. Conformance pérameters 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 equlpment 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 1. -
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TABLE 1L 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 IO. 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) Al operating controls and adjustments

{b) True activity (using a Victoreen R meter or equivalent
(c) Radiographic integrity - i
(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.
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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 MIL-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-60], overseas type without cleats on the top
panel. Cushioning, anchoring, bracing, blocking and waterprbofing 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 topcover. Remove screws and shipping brackets
holding down housing base inside container. Leave housing on base until metal
stand is assembled.”
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Unpacking instructions shall be placed in a sealed waterproof envelope mérked “*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 specificatioh.
(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: 1969~393-065/51960
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US.Department * 400 Seventn Street, SW
of Transportation . Washington, D C. 20590

Research and _
Special Programs IAEA CERTIFICATE OF COMPETENT AUTHORITY
Administration .

‘Special Form Radioactive Material Encapsulation

Certificate Number USA/0166/S
(Revisian 3)

This certifies that the encapsulated sources, as described, when loaded
with the authorized radiocactive contents, have been demonstrated to meet
the regulatory requirements for special form radicactive material as
prescrlbedmIAml/andUSAZ/Regulatmns fcrthetranspcrtof ‘
radioactive materials.

I. Source Description - The sources described by this certificate are
identified as the following Gamma Industries models which are constructed
according to the listed drawing mumbers:

Model No. : Drawing No. ,
V/VD and D (5P) | 602~7001-004 v~
NB, NBG and NB(HP) 602~7001-005
Single Encapsulation Universal '
Socurce | , -~ 602-7001-006
Double Encapsulation Universal
Source 602-7001-007

Single Encapsulation Side Weld = 602-7001-008

All models are welded encapsulations constructed of 300 se.riés of ARMOO
Type 17-4PH stainless steel.

IY. Radiocactive Contents - The authcnzed radiocactive contents of these \
sources cansist of not more than:

Model No. : Contents
V' VD and VD (zp) 300 curies of:

Barijum-131 Manganese-54
Cadmium-109 Phosphorus-32
Calcium-45 Rubidium-86
Calcium-47 Selenium-75
Cesium-137 Strontium-85
Chlorine~36 . Thallium-204
Chromium-51 Thulium-170
Iridium-192 Tin-113
v/Cobalt-60 °  Ytterbium-169
Iron-59 Zinc-65

Ene ] 9'_"



Certificate Number Usa/0166/S, Revision 3

II. Radiocactive Contents (continued)

Model No. (con'd)

' NB, NBG and NB(HP)
Single Encapsulation
Universal Source

Double mcapsulatmn
Universal Source

Single Encapsulation
Side weld

Contents (cont'd)

25 Curies Americium-241
30 millicuires Ra-226

Page 2

500 millicuries Americum—241 and.

Oesium—l37 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"

III. This certificate, unless renewed‘, expires July 30, 1987. \/

This certificate is issued in accordance with paragraph 803 of the IAEA
Regqulations and in response to the June 7, 1982 petition by
Gamma Industries, Baton Rouge, Iouisiana, and in consideration of the

associated information therein.

Certified by:

AL

R. R. RAWL M

Chief, Radiocactive Materials Branch
Office of Hazardous Materials Regulations

Materials Transportation Bureau

1/ "Safety Sé_ries No. 6, Requla

Materials, 1973 Revised Editicn," published by the Intermational Atcmic

Energy Agency (IAEA), Vim, Rustria.

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

Revision Q 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.

' (Z{(%JDQA{;E/O/?SZ

tions for the Safe Transport of Radicactive
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740 Salem Street, Glendale, California 91203 . 213/245-0187

/rradiation & Calibration Equipment . Lead Shiclding . 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 - 30*' 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 1lbs. droppcd end on 4
times through 40" distance on capsulo laylng 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 - Capsulé'heated in air to 1475°F in electric furnace
and held at this temperature 15 minutes - then allowed to cool.
Results: Capsule discolored - no fracture of capsiule 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 hcated to 240° in glycol.
2. Results: No bubbles emerged from capsule.

/) QMA.A//

37L. Shepherd

Ewed 10
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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
10 CFR 173.398. o

,/gl. .OW _

J.L. Shepherd

Date: February 2, 1980

Euel 11|

MANUFACTURERS — " ENGINEERS —_ CONSULTANTS

in
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16 December 1971

MILITARY SPECIFICATION

RADIAC CALIBRATOR AN/UDM-2( )

1. SCOPE"

S 11 'S.cooﬂ - This specification zovers the Rodiac C::hbrcfor AN/UDM-2( )

which provices the facilitie: for checking the operationci reliability and cclibration

accuracy of various radicematers and radiac set. The calibrator consists of a
dosimeter jig assembly and o doserate jig assembly, each assembly can be utilized
mdeoende: itly of the cther fsee 6,1).

2. APPLICABLE DOCUMENTS

2.1 Cocuments. = The following documents of the issue in effzct on dute of
invitation fo1 bids or request for proposal form a part of the specification to the
extent snecified herein,

Evef [—

- SPECIFICATIONS
FEDERAL
" PPP-B-585 _ Box, Wood, Wirebound
PPP-B-601 Box, Wood, Cleated~Plywood
©peP-B-621 .- © Box, Wood, MNailed and Lock~Corner
PPP-B-636 Box, Fiberboard
PPP-B-640 Box, Fiberbeaord, Corrugated, Triple=Wzli
PPP-F-320 Fiberboard, Corrugated ond Solid, Shest
Stock Container Grade ard Cut Shapes
PPP-S-760 Strapping, Monmetallic and Connectors
PPP-T-76 Tape, Pressure~Sensitive Adhesive Paper,
: Water Resistant, for Carton Sealing
PPP-T-%97 Tape, Pressure~Scnsitive Adhesive, Fitament
‘Reinforced
NN=-P-71 Pallets, Material Handling
QQ-5-781 Steel Strapping, Flat

FSC 6655
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’V\IUTARY :

MIL—P -11é
MIL-P-11248

. MIL-M-13231
 MIL-M-19590
STANDARDS
 MILITARY |
 MIL-5TD-105
' MIL-STD-109

- M{L-STD-129
- MIL-STD-147

" MIL-STD-252

© MIL-STD-81C-

DRAWI'\!GS

. Preservation, Methods of _
Parts, Materials and Processes Used in

Electronic Communication, Equupmenf
Marking of Electronic Items
Marking of Commodities and Containers to
Indicate Radioactive Material

Sampling Procedures and Tables for'lnspecilion
by Attributes

~ Quclity Assurance Terms and Definitions

Marking for Shipment and Stcroge -

Palletized Unit Loads

Wirad Equipment, Classification of Visual
and Mechanical Defects '

- Environmental Test Methods -

. ELECTRONICS COM ‘AAND

DL-SM-B-508965

Radice Cclubrafor AN/UDN\-2( )

(Copies of spec:flcchons standards, drawings and publications requ:red by supphers
‘in connection with specific procurement functions should be obtained from the
procurlng achv:fy or as directed by the contracting ofﬁcer.)
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3. REQUIREMENTS

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

3.2 First Article Samples.= The contractor shall furnish first article samples
of .the calibrator in accordance with the requirements contcined in the bid request
and contract (see para. 4.3). '

3.3 Parfs, Matzrials ond Processes.= In cddmon to any requ:remenfs of this
specification covering parts, materials and processes, such items shall conform to
MIL-P-11268, including the selection requirements tnerem.

3.4 Performonce Charceteristics o=

3.4.1 Calitration Accuracy.-

3.4.1.1 Dosimeter Jig Assembly (lower source) .- The dose rate produced by

* the lower sources shail be wiinin £52/min when related to a secondary calibration
Y

standard. When measured in accordence with paragreph 4.8.1, using @ Government
Furnished Victoreen Model 535 Redacon !, the dose rate produced by the lower
sources shall be 205 R/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 scurce snall be within =0.05 ma/min when related to a secondary calibra=
tion standard. When measured in occerdance with paragroph 4.8.2 using o Government
Furnished Victoreen Model 555 Radacon 1l the dose rate produced by the upper source
shall be 0.95 mR + 0.05 mR (cee paragraph 4.8.2.2). :

3.4.1.3 Doserate Jig Assembly .= All measured test position dose rates shall ke
within £ .5R/min when related to a secondcry calibration standard. When measured
in accordance with paragroph 4.8.2, using a Government Furnished Victoreen Model
555 Radacon 11, the dose rate produced wiih the shutter in the 100 R/hr position 'hall
be 44.5 R/min + 0.5 R/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 desimerer jig assembly for the time specified on drawing SM-C-509026,
shall respond in cccordance with the appropriate reading and trolerance specified on
drawing SM-C-30902&. The discharge times should be adjusted for source decay in
accordance with the instructions and data furnished on drawing SM-8-509027 and
specified in paragraph 3,10 (see 4.9.1).
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3.4.2.2 Radigcmeters {M~ 174/PD end IM=174A/PD and Radiac Sef

- AN/PDR-27( ), when calibrated in the deserate jig assembly in accordance with

the instructions contained on drawing SM-C-50%9024, shall respond in accordence
with the appropriate reading and tolerance specified on drawing SM-C-505024

The recdings obtained sheuld ke adjusted for source decay in accordance with fhe
instructions and data furnished on drewing 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/h'. This requirement
applies under ail conditions of sterage (see 4.10), :

3.5 Weight.- The weight cf the equioment, less monual, shall be held to a
practical minimumn consistent with good engineering practice for the intended use,
but shall not exceed 40 Ibs. (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 operoting conditicn listed in 3.6.2, or after exposure to any

- 'storage cr transpertation condition listed in 3.6.3, or to any possible combmahon

of these service conditions.

'3.6.2 Operating Cenditions.= The conditions to w’nch the equ;pmenf may be
exposed during operation are as follows:

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

. 3.6.2.2 Altitude.- Alhfudes up to and mcludmg 10,000 feet above seg 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 4.78)..
3.6.2.5 Sand and Dust.- Dust and sand exposure sholl be per Mefhod 510

of Spec:f'cahon MIL-STD-810 (see 4.19).

3.6.3 Storage cnd Transporfuflon Condmons.

' 3.6.3.1 Temperature,= The equipment shall be copable of withstanding,
without deterioration damage or degredction of perf\.rmance, long periods of storage
at h’zm:ercm.u-e of -45°F to +155°F (<ee 4,11),

4
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3.6.3.2 Aihfude.- Alnfudes vp e ard mcludmc 50,000 Feet above sea
level (see 3.14.2).

3.6.3.3 lramersion.~ Immersion in water for 2 hours ot a covering depth
of 3 feet. There shall be nu evidence of water inside the equipment (see 4.12).

3.6.3.4 Beach Handling.- The equipment shall meet the test of 4,13
without degrodcticn of periormance.

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

3.6.3.6 Vibration.- The amplitude of any part , subassembly cr structural -
member of the equipment shall not exceed twice the amplitude of the vibration

applied to the equipment 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 paraarcph 4.7 without degradarion of performance (see 4.23).

3.6.3.8 Shock.- Shock such cs is encountered in trcnsporfc’non via air=
craft, or dropping by parachute (see 4,21).

3.7 Special Capability Requirements, -

- 3.7.1 Fecilities,~ The contractor shall be required to provide in his plant,
or have direct access to a ccbalt 80 source cepable cf providing a minimum field
intensity of 125 rads/hr ot a distance of 1 meter from its geometrical center,

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

3.7.3 License. - The contractor shall be required to possess or obtain a ‘
byproduct material license for the AN/UDM-2( ) and its sources from the Atomic
Energy Commission as per Title 10, Chapter |, Code of Federal Regulations,

Part 30.3, or from an agreement-state in which loccfed as per the Agreement-state
Regu lchons .

3.8 Interchangechility,~ 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,
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characteristic, etc. (see 4.6.1.2).
3.9 Marking .-
3.9;] Ge;n_e_rc_l_.- Marking shall conform to Specification MIL-M=13231,

3.9.2 Radioactive Wamings.~ In addition to the general markings required
by 3.9.1, the contrcctor shall comply with the requirements of MIL~-M=195%0.
Each source shall be etched or stamped with a unique serial number and some
symbol identifying the monufacturer and model number of the source. The
contractor shall provide the Government with a list specifying the serial number
of each calibrator and the sericl number, symbol and nomenclature of each source
contained therein, :

3.9.3 Serial Numbers.= tach equipment shall bear a serial number in
accordance with the requirements of Specitication MIL-M=13231 and drawings

SM-B-509016 and SM-3-509022.

3.10 Charts.= The contracior shall update the correction charts, drawings

‘SM=B-509023 and SM-B-509027, which are required to be instailed in the

doserate ig assembly and dosimeter jig assembly per drawings $#4-C-508%67 and
SM=-D-508993. The yvear of source asscy shall be assigned a correction factor of
1.0 for ecch chart ond the remaining correction factors shcll be aerwed ceccord-
ingly. The chorr shall cover a period of 20 vears.

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 subjected to the tests of
paragraphs 4.20. V.1, 4.20.1.2, 4.20,1.3, 4.20,1.4 and 4.20.1.5in that order.

3.11.1.1 Source Leak Tests.= This test is to be performed after the first
encopsulation 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 lecking and is not acceptable
for use in a calibrator.. - : ~ s

3.11 .1.2 Source Bloat Tests.- Any indication of bleating (bulging) §fl’he

thin window from interna] pressure at the epd of tests 4.20.1.2 and 4.20.1.4 shall

be considered failure of the test.

3.11.1 .3 Source Contamingtion Test .~ Each sealed source to be used ina
raediac calibrotor must be subjected to the tests of paragraph 4.20.1.5 before it

o v —— -
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“is installed in the calibrator. The net counting rate in counts/minute (c/min)

of the smear paper, uscd to smear the source, must not exceed 100 times the

counting efficiency (E) of the smear counting sysiem for strontium -90. A

h'gHe. counting rote indicates that the source is contaminated above accept-
able iimits and must be decontaminated and tested ogain until it meets the
acceptable limits or is rejected for use in a radiac calibrator.

3.11.2 Catibrotor Contemination Tests.~ Each calibrator shall be sub-
jected to the ‘t2siv of paragraph 4.20.2. 1he net counting rate (c/min) of
each of the corton swobs 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 smear counting system for strontium =90, A higher counting rate mdu.afes
that the source is contaminated above accepmble limits. ’

3.12 Fungus. The equipment (including accessories) shall show no
evidence of viable fungus or corrosicri when subjected to the test specified
in 4,22, Corrosicn is ony visible degradction that can be attributed to flaky,
pitted, blistered, or otherwize iocsened finished or metal surface,

3.13 Workmanship.= The calibrater shall be manufactured and assembled :
in cccordance with the opplicakle pertions of MIL-P-11248. s .
4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for Inspection.- Unless otherwise specified in the controct

or purchase order, the coniractor is responsipie for the performance of all
inspection requirements as specified herein. Except as otherwise specified in the .

- contract or order, the contractur 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. .

4.1.1 Contractor Guality Assurance .~ The contractor shall provide and
maintain a means of determining product conformance in accordance with the
requirements specified herein or elsewhere in the contract. The Government,
at its cption, may perform any evaluation deemed necessary o assure the
adequacy of the means employed and the effectiveness of fhe contractor's quaiity
assurance meﬂ—ods and systems.,

4.1.2 Government Ver?fico.‘io'n.- All quality assurance operations required
of the contractor shall be subject to Geverrment verification at scheduled or
unscheduled intervals.” Verification will consist f the following:

L 74 .
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(@) Surveillance of the contractor's opércﬁons tc determine that
practices, methods, and procaa'ures 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 inspecticns to detarmine compliance of
the product with the specification and contract requirements.

4.1.3 Accomodahon and Assistance .~ The Government guality assurance
representative shall have the right fo 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 shal! be afforded unrestricted

opportunity to verify conformance of the product with specification requirements.
The contractor shall make his inspection equipment and records available for use
by the Governmernt 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.~ Specificstion MIL=STD~109 applies for definitions of
insp2ction terms used nerein. ' '

4.2 Clcssmcc.xon of Inspections.= Inspections shall be classified as
follows: '

(@) First article inspection. (Does not inciude preparation for delivery.)

(See 4.3.)
(b} Inspections covered by subsidiary do;dments. (See 4.4.)
(c) Quality conformance inspections.

(1) Quelity conformcnce inspection of equipment before prepcrchon
for dehvery. (See 4.6.)

(2) Quality conformance inspection of preparation for delivery.
(See 4,24.)

4.3 First Article Inspection.~ Thisinspection shall consist of the inspections
specified in subsidiary documents covering the items listed in 4.4, and the inspections
specified for group A, group 8, and group C (see tables lil, 1V and V respectively).
Environmental and stress inspections shall be performed in the order shown in table |
according to the number of samples specified in the contract, ie, 5 or 10 each. The
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numbers in each column indicate the particulei tests to which a particular unit
will be submitted and the sequence in which it will be conducted. After

 completing tests of Tabie |, each unit shall have their sources removed and the

sources shall be tested in aczordance with paragraph 4.20 (less poragraph 4.20.1.3
and 4.20.1.4).

Toble 1. - Order of Environmentcl and Stress Inspection

Numoer of First Article Samples {Units)
Inspection 10 Samples
(Note i} 5 Sampies A v
‘ [ “Unit {Jnit [ Unit] Unit | Unit (Unit ] Unit| Unit] Unit |Unit
] 2 3 4 5 ) 7 8 92 110

Ndrn-dcmcging(NoreZJ
Temperature

,_
Q
<
<

{
{
[}
|
I
!
t
1
]
|}
]
)
!
At

TN |2 | 2
Altitudelelevation)- N ]
" Leakagef{immersion) - T '

—

(&)
w

Rain=s-mmecam e
Potentially damaging
Humidity (moisture .

resistance)==—===- 3 3
Fungus (Note 3)==-~ ‘ 1 :
Salt Fog(Note 3)=~=~ 2 ' 1

Bench handling=--~- _ ' .
Shock ' 3 ) 3

(2]
08

Note 1: Other inspections may precede, follow, or be mi‘erspersed 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 shali be performed on the sume unit used for the
bounce ond shock tests, ‘

Note 3: The equipment shall be thoroughly washed, clecned, dried, and re~
furbiched, if necessary, before preceding with subsequent tests.
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4.4 Inspection Covered by Subsidiary Documents.= The following shall be .
inspected under the applicavie subsidiary documents as part of the inspecticn of
equipment before prepararicn of delivery.

ltem | Where Required
, . Finish . - 3.3
~ Marking : 3.9

- 4.5 Equipment Verification Review .~ The contractor shall perform an
Equipment Verificction Keview (EVR), consisting of a complete fechnical audit
of the equipment on order against the drawings cxred for construction {see 3. 1)

' The EVR shall consist of the following:

4.5.] An audit to esfcbush that "as built" equinment (unit, assembly,

- module, or part) is fabricoted in accordance with the cited end product drawings.

4.5.2 An audit to estcbiish that "as built" configuration of unit, assembly,
module or part meets the test requiremants (cther than equipment specification
performance) specified on the applicable drawings for each unit, assembly, medule,

- or part. The audit shaii record all test methods used together with resulhng

verification test data.

4.5.3 The contractor ¢ shall comp:le an tVR reporf(s\ con*cnmng the followmg
information: : . .

(@) ldenhﬁcatnon of unit, ass2mbly, module, or part and datunls proving
compliance with 4.5.1 and 4.5.2 gbove. :

(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 Icter 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 cuthorized
- 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 to demonstrate that the "as built" hardware is in accordance with the
cited drawings. Copies of the EVR reports shall be made avaiiable to the

Government personnel during-the inspection. The contractor shall provide the

following:

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

10
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(b) As required, responsible personnel from each functional department
available for discussions in their respective areas.

(c) Adequate administrative support for the EVR.

4.6 Quality Conformance Inspection of Equipment Before Preparation for
Delivery .~ The contractor shall perform the inspection specified in 4.4, and -
4.6.1 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 preduct and to assure compliance with all specification requiremants. The
. Gevernment will review and evaiuate the contractor's inspection procedures and

examinre the conlractor's inspzction records as an element of Government verifica=

_ tion (see 4.1.2).

4.6.1 Group A luspection.~ Equipment shall be assembled into discrete lots
for quality conformance inspecticn, utilizing the criteria of MIL-STD-105 for
deiermination of lot composition. Unless otherwise specified, the lot size shall
be aetermined from table i1, as related te praduction rates necessary to meet
delivery schedules of the contract. The loi size shall be adjusted throughout the
life ¢f ihe contract as necessary to provide for changes in coniract delivery
schedules and production rates. Each unit of eoch lot of equipment shall be
inspected for conformance to ali the examinations and tests required in teble 111,
The quality conformance of each lot shall then be subjected to an qudii, utilizing
the procedures of MIL-STD-103, under the general inspection level i and the
Acceptable Guality Level (AQIL) indicated in table llf. Group A functional
inspecticn shall be performed in the order specified in table (1. :

Table 11, = Lot Formation

Production Rate Size of Lot
500 or more pe_f month : One week's production
51 to 499 per month ' - Two week's production
0 to 50 per month ~ One month's prdducﬁbn

m- | '
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- 4.6.1.1 Visual and Mechenical 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.

4.6.1.2 Inspecticn for Interchangeability .- The mechanical dimensions
shall be measured to determine conformance to the physical and functional
mferchcnoeabllnty requirements (see 3.8). This inspection shall be conducted
on piece pcrfs end subassembhes prior to final assembly .

4.6.1.3 Weight.= The eauupment shall be weighed (less manuals) to
determine contormance to paragreph 3.5.

Table {1f. = Group A Inspection’

Req e AQL%

Inspection ’ . Para Paora ' Maijor Minor
Visuai and Mechanical 3.3 : 4.6.1.1 1.0 4.0
Functional .
Surface dose rate 3.4.3 4.10 1.0
Accuracy : 0 3.4, 4.8 1.0 _
Compatibility ’ ' : -
‘M-q( )."IPD . . 3 .4-2 . ] 4.90] ‘ 05
IM=93A/UD } - 3.4.2.1 4.9.1 1.5
IM=147( }/PD
IM=174/PD .

IM=174A/PD 3.4.2.2 4,9.2 1.5

AN/PDR-27( )

Radiological

Source Tests (Note l) 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 requiremment placed by the prime contractor on his subcontractor.

Note 2: This inspection shall be performed as a requirement under group A inspection
(para. 4.4.1) and clso prior to packaging and packing (para. 4.24).

12
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4,6.2 Group B Inspeciion.= This inspeciion, including sampling, shall
conform to table 1V and to procedures for special inspection levels of MIL-STD=-105.
Group B mspc\.hon shall be performed on production lots of prod.:c‘r that have
passed group inspection. (See 4.6.1 for lot formation)

4.6.2.1 Order of inspaction within Group B.~ Group B inspection shall be

- performed in the following arder:

Teble V., ~ Group 8 Iﬁspecﬁon

Reg Test AQL
_ Inspection Para Pcra
Interchangeability | - 3.8 | 4.6.1.2 4.0% Le;'el 5-3
Temperature 3.6.2.1 4.0 2.5% Level S-4
fmmersicn | 3.6.3.3 4.12 4,0% Level 5-3
Bench Hc;.:d!ing 3.6.3.4 4.13 4.0% Level S-3
Weight | 3.5 4.6.0.3  4.0% Lovel 53

4.6.3 Group C Inspection.= This inspection shall consist of the tects specified.
in table V and shaii be performed on units of product that have been subjected to

“and passed greup 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 producticn. [t 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 severai groups of radiac 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 Inspection

- ‘ vReq Test Number of instruments
Inspecticn : Para Para to be submitted to each test
Alﬁfud‘;.- (storage) 3.6..3 .2 4142 - .2

Humidity . 3.6.2.3 4.15 2
' Salt Fog . 3.6.2.4 a8 o
‘Sandand Dust  3.6.2.5 419 .
Bounce . 3.6.3.5 BRI 2
. ,Vibr;:fion- o 3.6.3.6. .4..16 : 2
Fungt;:s (Note 1) | 3.12 4.22 ‘ 1.
Alchse(opemﬁng) 3.6.2.2 4,141 ' 2
Nofel | o
Rain _ 3..6.3.7 4.23 2
' Shock (Note 1)  3.6.3.8 4.21 R
B 34 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 producticn.

* Shall be perforhed once on the initial production lot.

4.6.3.2 Noncompliance .- All quality conformance inspection shall be halted,
including group A cnd group B inspections, upon the occurence of any group C failure,
The contractor shail immediately report in writing each group C failure occurence,
including details of the failure and characieristics offected. The contractor shall
immediately investigate the cause of failure and further report the resulis of investiga=-
tion and details of the proposed corrective action on the processes and materials, as
appliceble, and an all units of product which are manufactured under the same conditions
and which the Government censiders subject to the same failure. Reports shall be
forwarded through the Government procurement quality assurance representative to the

14 ' .
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responsible technical activity designated in the contract. After corrective action
has been taken, additional cample units shall be subjected to group C inspection
(!l inspections, or the inspections which the somple failed, at the option of the
technica! activity) and group A and group B inspections may be reinstituted.

Howaver, final uccaniarce and shipment will be withheld until group C rein-
- spection results have shown that the corrective action was effective and gpproved

by ithe technical activity.

" 4,6.4 Reinspection of Confarming Group B and Group C Scmple Units.-
Unless ctherwise specitiad, sample units which have been subject to and passed

“both group B and group T insoections may be accepted on the contract previded

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

4.7 Performonce Checks.?

—

4.7.1 Dosimeter Jig Assembly .~ Insert a charged and calibrated Radiacmeter
IM-93A/UD (see 4.9.7) into the central we!l of the assembly and discharge it in
accordunce witn the insiroctions on drawing SM=C=5090246. Repeat the above
procedure for u toral of 3 readirgs and caleulete the average reading. The average -
reading sholl be within the allewabie tclzrances specified on drawing SM=-C-509026;
readings shall be cdjusted for source decay, Repeat the above using a Radiacmeter

iM=147{ )/PD and a Rediacmeter 10~7 { )/PD.

4.7.2 Dosercte Jig Assembly .~ Insert the detector unit of a calibrated
Radiacmeter IMi-1744/PD into the asserbly and expose it to fields of 100 Rads and
10 Rads from the source; readings shall be in accordance with the allowable
tolerarices specitied on drawing SM~=C-509024. Keadings shall be adjusted for source
decay. Repeat the cbove using a calibrated IM=~174/PD; readings shall be in
accordance with the cllowable tolerances specified on drowing SM~C-507024.
Readings shall be cdjusted for source decay. Separate the probe unit of a calibratec
AN/PDR-27( ) into the two tubular sections. Insert the small probe into the cssemb?
and with the radioc set switched to the 500mR/hr range, rotate the calibrator shutt

_to the 100R position. The reading shall be within the allowable tolerances specaf:ec
“on drawing SM-C~509024; readings shall be adjusted for source decay. )

4.8 ‘Accuracy.- Each calibrator, when checked with the Government furnish
Victoreen Model 555 Radacon Il 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) .-

15.
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4.8.1.1 Interconnect the Radacon ] and its accompanying remote head
in accordance with the manufacturer's Instruction Manual supolied with the
instrument; attach the probe (Victoreen Part No. 555-100-MB) to the cppro-
pricte terminals on the remote head and aliow a 30 minute warmup.

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

4.8.2 Dosimeter J.ig Assembly Measurements (upper source) .~

4.8.2.1 Some as paragraph 4.8.1.1 except probe Victoreen Part No,
555-100~1C 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 Doszrate Jig Assembly Meusurements .=

4.8.3.1 Some as paragraph 4.8.1.1.

_ 4,8.3.2 Doserote Jig Assembly shall be tested in accordance with drawing . -~
SM=A=509093 parcgraph 4.0 and shcll meet the regquirements of pere. 3.4.1.3. '

4.9 Compatibility .= .

4.9.1 Decsimeter Jig Assembly .~ Calibrate all Radiaemeters IM~9, IM=93_
" and IM~147 supplied as Government=furnished equipment (GFE) at mid-scale
using a cobalt 40 source, the calibration of which is tracecble to the National

- Bureau of Standards. The radiacmeters shall read as follows: '

IM=%( )/PD 100 mR = 10%
IM~93A/UD 300R =10%

IM=147( )/PD 25R  £10%

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 appropricte position in the
dosimeter jig assembly for the periodspecified on drawing SM=C=509026 for the
particular radiacmeter under *est. Repeat the above procedure for a toral of 3
readings for each radiacmeter and calculate the average reading. The average’
reading shall be within the allowable tolerances specified on drawing
SM=-C-509026; recdings shall be adjusted for source decay (see 3.4.2.1).

®
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4.9.2 Doserate Jig Assembly .= Calibrate all Rodiucmeters IM-174 and
IM=174A and Radiac Sets AN/PDR-27( ) supplied as GFE using a cobalt 60
source, the calibration of which is traceable to the National Burzau of Standards.
The instruments shall be calibrated at the following points:

Instrument Calibration Poirt - Tolerance
M=174A/PD 100R/hr : - ¥15%
CIM=174/PD © J00R/be . _£10%
N/PDR=27() 250 mR
: ' 25 mRk £20%
2.5 mR
0.25 nR

Any Government furnished equipment which can not be calibrated shall not be -
vsed. Select 2 units each of Radiacmeters IM=174 and IM=174A and 2 uniis

of Radiuc Set AN/PLR=27( ) and check the calibretion of each unit in the
calibrotor in accordonce with the pracedures specified on drawing

SM-C-509324, Repeat ecch check for a totai of 3 readings per unit and the
average reoding per unit shall be within the allowable tolerances specitied on
drawing SM-C-309024; readings shall be adjusted for sourca decay (see 3.4.2.2).

4.10 Surfﬁ#e Dose Rate.~ Using o Gevernment fumished Rodiac Set
AN/PDR-27 (with beia shieid remeved), calibrated as specified in paragraph 4.%.2,

the surfuces of the Radiac Calibrator AN/UDM-2 shali be menitored for conformanca

to the requirement of paragraph 3.4.3.

4,11 Temperature Test s.-

4.11,1 High Temperature.~ The dosimeter jig assembly as defined by drowing
SM~-D~508967 and the doserate jig assembly as defined by drawing SM-5~508993
shall be subjected to Procedure |, Method 501 of MIL~STD-810 with the Followmg

" exceptions:

(o) ATemperafure of step 2 shall be +155°F,
(b): Step 3 shall be for 24 hours.
(c) Step 4 shall be +125°F.

{d) At steps 5 and 7, equipment shall meet the performance checks of
paragraphs 4.7.1 ond 4. 7 .2,

17
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4.11.2 Low Temgerature.~ The dosimeter jig assembly and doserote jig
assemtly, as defined in paragraph 4.11,1, shall be subjected to Procedure |,
Method 502 of MIL=STD-810 with the following exceptions:

(@) Temperature of step 2 shall be ~65°F and maintained for 24 hours.
&) Temperature for step 4 shall be =25°F.

_ (c) At steps 5 and 7, equipment shall meet the performance checks
of paragrapirs 4.7.1 ond 4.7.2. <

4,12 |mmersion,~ |mmerse 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 chove the uppermost point of the equipment when submerged; the
water shall be ot room temperature £10°F, The equipment shall be immersed
for 2 hours and then removed and visually inspected for evidence of leckage
into the cose (see 3.6.3.3). '

4,13 Bench Handling.~ The equicment, locked cs for storage or trans=-
portation, shall be placed on a solid, 2 inch fir bench top. Tilt the equipment
through an angle of 30° using one edge as an axis; ailow to drop freely back to
the horizontai. Repeat, using the remaining three edges of the same horizontal
face as axes, for a toral of 4 drops. Repeat the above with the equipment
resting on the remaining five faces for an overull total of 24 drops. Upeon
completion of the fest, the equipment shall meet the performance checks of
paragraphs 4.7.1 ond 4.7.2 (see 3.6.3.4). '

4,14 Altitude .~

-4,14,1 Operating.- Place the 2quipment in the test chamber in accard~
ance with section 3, parograph 3.2.2 of MIL=3TD-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 Non-operating.- The equipment, closed for storage or transporta=
tion, shall be piaced in the test chamber; maintain standard ambient temperature
during the entire test. The equipment shall be subjected to steps 2 cnd 4 of
Procedure |, Method 500 of MIL-STD=810. Upon completion of step 4, the
equipment shall te tested per paragraph 4.7.1 and 4.7.2 (see 3.6.3.2).
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4,15 Humidity.-

r ih Ti.2 equipment sha!i be subjected to Procedure i,
Methed 507 of MIL-STD-81

0 except that:
{s) The equipmant shall be opened into its 2 halves during step 1.
(b) Step 2 shall be deleted.

(c) Performance check, per paragraphs 4.7.1 and 4.7.2 shall be

_accomplished during step 4.

(d) Zquinment chail be closed au for storaje or transportation during
the first 3 cycles of siep 6. During cycles 4 and 5, the equipment sha!l be

CCRSNEU Us 1 Wil T

() Perfcrmance cHeck, per paragraphs 4.7.1 and 4.7.2 shall be

accomplished during step 8 (see 3.6.2.3).

4.16 Vibrotion (Resonance Search).- The equipment shall be subjected . .

to Procedure X1, parmgraph 4.16.1, Method 514.1 of MIL-STD-810, Rolt

each half of ihe equipment on to the table in turn so that the equipment may
be obssrved during the tesiing, Uvon complation of the test, the equipment
shall meet the performunce checks of 4.7.1 ond 4.7.2 (see 2.6.3.6).

4.17 Bounce.~ The eauinment shail be subjected to Procedure Xl,
parograph 4.186.2, Method 514.1 of MIL-STD-810.. Upon compzletion of the
test, the equipmuent shall mezt the performance checks of 4.7.1 and 4.7.2

(see 3.4.3.5),

4,18 Salt Fog.~ The equipment, opened as in operaticnal use, shall be
subjected to Method 508, procedure 1, of MIL-STD~810. Sait concentrution
shall be 20%. Upon completion of the test the equipment chall meet the
requirements of 4.7.1 and 4.7.2 (see 2.6.2.4).

4.19 Sand and Dust.- The equipment, opened as in operational use, shall -
be subjected to Method 510 Procedure | 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 xadiclogizal 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 Leak Tests.~ Fill a 200-500 ml beaker about 2/3 full
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of water. Boil water for several minutes to drive off any dissolved air. {Ncte:
the sensitivity of the test will be increased by addition of ethylene glycol to
increase the boiling point). The temperature of the water should be keot above
95°C during the remainder of the tests. A transpcrent beta shield (pr°rerob'
plastic), having o minimum area density of 1g/cm?, sheuld be placed betwecn
the individuals performing or observing the tests cnd 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 ot right angles to the line of view of the
operafor. 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 objezts

as close s two or three feet will aid in this tesr) Butbles from the source or on
the source :n;hcol’e a leck.

'4.20.1.2 Source Bioat Test.= After a source nas passed a leak test, place

it in storage for at least ten davs. Remove source from storcge wiih remota
handling eauipment and examine the thin window for bloating or bulging.

4.20.1.3 Second Encapsulation Leck Test.= After the second encapsulction
of the scurce repeat the test descrited in4.20.1.1.

4.20,1.4 Second Encepsulation Sloat Test.= Afier a source has passed the”
test outlined in 4,20.17.3, rcpeat the test of 4.20.1.2, - - -

4,20.1.5 Source Confamincﬁon‘.'l'est.-

I. Use for zounting any standard beta counting system which
includes g scaler and timer cnd 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 poper whose diameter does nct exceed the diameter of the detector window -

~ or counting plonchet. Use for handling the smear paper any handle with a flat.

end slightly smcller than the smear paper. The end wiil be covered with about 1/8
inch sponge rubber or compressible foam plastic.

2. Cadlibrate the beta counting system by placing 0.1 mi standard
s¢90 counting solution (0.005-0.015 microcuries per milliliter)onto a pisce of smear
paper and air dry. Center the standord soiution smear paper on a planchet and count
for a minimum of ten minutes. Calculate 570 disintegrations per minute (A) by
multiplying standard solution concentration (uCi/mi) by 0.1 ml and by 2.22 x 109
disintegrations per minute (d/min.) per microcurie. Calculate overall counting
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efficiency (E) in counts per disintegration of 5¢70 by subtracting bockground
number of counis (gotten by counting clean piece of smear paoer for scme time
as standard solution smecr paper} from the number of counts from the siandard
solution smear paper, dividing by the counting time, then dividing by A.
Calculate the stendord counhng time (1) in minutes by using the following
formula:

I = 8x 1074 (50€ + B)
.

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 plastic-tipped handles {use rukber cement if necessary 3 Pro-

" tect testing personnel by placing c transparent shield (af least 1 g/cm*=,

preferably plastic) between the personnel and source handling crea. Fondlmg
the source with cne pair of tongs and the smear paper handle with arcther pair
of tongs wipe all surfazes of the scurce opplymg moderate pressure. Count the
test smear peper in the same maaner as the background and standard soluiion
zmear paper were counted. The counting time will be the next largest whole
number of minutes greater thcen T, '

4.20.2 Calibrator Contominction Test .-

) 4.20.2.1 Equipment and Counting Procedure .= Use the identical procedure
outlined in 4.20.1.5 with the foliowing exceptions:

1. Use commerciclly availabie cotton swabs in place of smear
paper and handie. To count the cotion 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 culculate T:

1=6-4x10"3 12.5¢ + B)
g

~ 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
hcle while the swivel cover is swung oside.
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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 ihe
cotton swab for contamination. WARNING: Prior to checking the swab for
contamination do n_qt_-ecve the swab unattended or c“ow it to touch any object,
4.20.2.3 Dosercre Jig Assembly Wipe Test .- Open the drawer and using
a cotton swab, wipe the inside and outside surfaces of the drawer. Using the
procedur e of 4.18.2.1, check the cotton swab for contomination. WARNING:
Prior to checking the swob for contecmination do not leove the swab unattended
or allow it to.touch any cbject. -

4.21 Shdck Test .~ The equioment shall be subjected to Procedure il,
Method 516 of MIL=STD~310 except that the height of drop shall be 2 feet.
Upon completion of the test, the equipment shall meet the performance checks
of pecragrephs 4.7.1 ond 4,7.2 (see 3.6.3.8j.

-4,22 Fungus Test.~ The equipment in its opened position shall be sub|ecfed
to Method 508 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,

shall be tested as follows:
4,23.1 Dry at 152°:5°F for 48 hours. , . ,

4,23.2 Condition for 4 hours at 77°£5°F and 50 to &0 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 441 inch. Complete final measurements within 1 hour cfi'er fhe rain’
has been discontinued (see 3.6.3.7). o

4.24 Quality Con"r'ormcnce Inspection of Preparation for Delivery .~
Preparation for delivery shali be inspected in accordance with Specification
MIL=-P-116 to determine conformance to the requirements of section 5. The test

of porcgrcph 4, 20 .2 shal! be performanced on each unit prior to packaging and

pc\—t\l ng -
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5. PREPARATION FOR DELIVERY

5.1 Preservation and Packdging.~ Preservation and Pcckagmg shall be level

" Aor C as specified (cee 6.1).

5.1 Level A.-

5.1.1.1 Clecning.- Radiac Calibrator AN/UDM=-2 shall be cleaned in

- accordance with process C-1 of MIL-P-116.

A 5.1.1.2 Drying.- Ra diac Cchbrafor AN/ JDM=2 shall be dned in occordcnce
with the op Dhcabr.:rocp ures of MIL=-P=116.

5.1.1 .3 Preservation Aophcchon.- None required

5.1.1.4 Unit Pockcqwg.- Unit pcckcﬂmg shall be in accordance with the
me thods prescrgEcd in IAIL=P=T14 as specified herein.

5.1.1.4.1 Technical Literature.~ Each fechmcol literature shull be packaged
Method 1C-1. ' '

5.1.1.4.2 Radiac Calibrator AIN/UDM-2.~ Each calibrator shall be individuaily
packaged Method i1l as foilows: Secure the shipping locks of both cssemblies of the
calibrator, Flace the 2 hal ves of the colib;’ufor together and secure the fastenings.
Cushicn the calibrator on all surfaces with cells or pads or beth fabricated of fiber=
board confurining to PPP-F-320, type CF, class weather-resistant, variety SW, grade
W5c , designed to protect all projections and absorhy the shock of impact in handiing
and fransit. Plece the cushioned calibrator within a close=fitting fiberboard box
conforming io PPP-B=436, W3c. Place the technical literature, packaged as specified
in 5.1.1.4.1, on top of the cushioned calibrater, directly under the lid of the box.

Close 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 cdequate protection against shysical and

environmental damage during shipment, hondling and limited intransit storage.

5.2 Packing.- Packing shall be level A, B or C as specified. Shipping
containers for oll levels shali be capuble of stacking and supporting superimposed
loads, ‘during shipment and storage without domaging the container(s) or its contents

(se'e 6.10b) ).
:5.2.1 Level A .-

N
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5.2.1.1 Palletized Loads.~ A quantity of Calibrater Set, Radiac
AN/UDM=2 not to exceed twenty (20) and pcckoged as specified in 5,1, shall
be plcced on a pallet, load type 1, conforming to MiL-STD-147 except that
the pallet shall be soitwood conforming to NN=P=71, type 1V, size 2. A
fiberboard cap shall be employed cver the load having two sides extending down
the stacked lcad at least 12 inches to accommodate merking requirements. The
cap shall be fabricated of fiterboard conforming to PPP-F-322, class weather-
resistant, W5s or V3c. The locd chti be "bonded" to the pallet by sfrcppmg.

5.2.1.2 Less Than Palletized Load.- When qucnhhes per destingticn
are less than a paller load, the item pockaged as speciflied in 5.1, shall be
waterproofed, with tace conf’orm?ng te FPP-T=76, in accordance with tha taping
requirements of the agpendix of the hox specification. A quentity of the water-
proofed containers not to excead rweniy (20) shall be packed within a close-fitting
bex conforming te FeP-E-301, overseas tyze;.PPE-B=421, style 4, class 2; or

- PPP-B-~585, style 2 or 3, ciass 3. When the gross weignt exceeds 200 pounds, .or

the container length and width is 48 x 24 inches or more and the weight exceeds
100 pounds, 3 x 4 inche. skids, laid flat, shall be cpplied in accordance with the
requirements of the container specification, or if not specified in the specification,

in a manner which wili adeauately support the item ard facilitate the use of material

handling equipment., Closure ond strapping shail be in occordonce with the ap,ciicc.;!r-‘
container specification or appendix thereto except that metal stropping shall conform
to QQ~5-781, type I, clcss B.

5.2.2 LevelB.-

5.2.2.1 Palletized Load.- - A qucﬁﬁty of Radiac Cciibr&tors, AN/UDM-2,
packaged as specified in 5.1, shall'be palletized as specified 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) ond 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~436, type CF,

" class weather-resistant, variety DW. The gross weight of boxes conforming to

PPP-B=640 sholl 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 shail be by pressure=sensitive filament tape bonding or
ncu-metallic strapping conforming to PPP-7-97, type 1V and PPP-S-740, type II,

respectively; selection of the material and application shall be in accordance with
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o
" the appendix of the applicab!z box specification,

5.2.3 Llevel C.-

_ 5.2.3.1 Pailetized Load.~ A quontity of Radiac Calibrators AN/UDM-2,
packaged as specifizd in 5.1, shall be palietized as specified in 5.2.1.1 except .
that the fiberbcare cops shall be class domestic.

5.2.3.2 Lest Than Pulistized Load.-- When quantities per destination are
less than a paller foad, @ suantity of Radiac Calibrator AN/UDM=2, packaged
as.specified in 5.1, shail be packed as ipecified in 5.2.2.2 except that the
fiberboard boxes shail conform to PPP-R-640 ond PPP-B-436, class 1 and class
. domestic, respectively, ond reinforcing shail not be required for boxes conform-
ing tc bPp-R.£34, :

5.3 Merbing.= In oddition to any special marking required by the contract
or order, interior packages cnd exterior shipping contciners shall be marked in
cccordonce wirh pajlL=-570-12¢,

6. NOTES

4.1 Intended vee_ -~

6.1.1 The dosimeter jig assembly is used io check Rediacmeters IM=-9( )/PD,
IM=93( )/ UD and i1A-147( )/PD (dosimetersj . The assembly containes four SR-90
sources {one 20 microcurie source and three 25 millicurie sources) arranged to
radiate info a central cavity. The upper field is utilized in checking the operational
reliability of Radiacmeter IM=9( }/PD while the lower field performs a similar
function for Radiacmeters [M-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 varyirg field intensities used to calibrate radiccmeter 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:

_ (o) Title, number ond date of this specification and any amendment
thereto.

. (b) Levels of preservation, packaging and packing (see Secticn 3).
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Notification to the contractor that he must coniply with Title 42 CFR.

{c) Number of Firsi Article samples to be submitted for approval .

(_éee 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 controctor should apgly for nomenclal‘ure in
. accordance with the applicable clause in the contract.

Notice: When GOVernment drawings, specifications or cther dcta 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 wey suppiied 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 corporction, or conveying any rights or permission to manu=-
_facture, use or sell patented invention that may in any way be related thereto.

6.4 Gevernment Furnished Properiy (Loaned).~ The following government -
property, in the quantities specified, snalt be locned to the successtui bidder for
the purpose of performing acrceptance lests on the equipment being procured:

Radiacmeter IM=9( )/PD 25 ecch
Radiacmeter IM=93A/UD 25 each

Radiacmeter IM=147( )/PD" 25 each

Rodiacmeter IM=174( )/PD 4 each
Radiacmeter IM‘-174A/ PD ] 6 each
Rediac Set AN/PDR-27( ) 4 each
‘Radiac Charger PP=1578( ) 6 each
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Victoreen Model 555 Rodacon | } each
L : : with instruction manval,

Victoreen Model 555-100-rB

probe, Victoreen Modei -

555=100~1C probe, and

cceessories |5 per drawing

SM=-A-509093, Timer 555-50

Custodian | Preparing Activity
Army~EL : : Army-cl

Project Number §465-A285

A4S, GOVERNMENT PRINTING OFFICE: 1971-T14-161/13307 27
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THIS DOCUMENT HAS BEEN PURCHASED
BY THE GOVERNMENT AND MAY BE REPRO-
DUCED AND USED IN CONNECTION WITH
ANY GOVERNMENT PROCUREMENT OR
MAINTENANCE OPERATION,

- NOTES
1. THIS ASSEMBLY SHALL MEET SPECIAL FORM MATERIAL TEST REQUIREMENTS
OF TITLES %9, CODE OF FEDERAL REGULATIONS.

2. THE sTRONTIUM ~30 (SRI0) SOURCES MUST MEET THE ANSI CLASSIFICA-
TioN oF 43343 (ReFEReNCE ANSU N5U2-1977), :

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 07713,

DIAC CALIBRATOR, EACH ASSEMBLY SHALL MEET THE FOLLOWING REQUIREMENT.
AND TEST PARAGRAPHS OF SPEC MIL-R-55350:
s REQT PARA ’ TEST PARA

3.4.1.2 4.6.1,2 |
5. 1N ADDITION, EACH SOURCE ASSEMBLY SHALL MEET THE FOLLOWING RE-

4, WHEN THE SOURCE ASSEMBLIES ARE (NSTALLED IN THE AN/upM-2 ( ) RA-

\
NOTE: DATA MARKED WITH AN ASTERISK () IS PECULIAR
TO A PRIOR MANUFACTURER, 1T DOES NOT TAKE
PRECEDENCE OVER ANY OTHER DATA ON THIS
DRAWING, AND IS NOT CONTRACTUALLY BINDING
ON EITHER THE CONTRACTQOR OR THE GOVERNMENT.

REVISIONS
LTR DESCRIPTION
C| SEE SHEET |

DATE | APPROVED
1o Es- mhw

6. BACK SURFACE TO BE PAINiEtD YELLOW (COMMERCIAL) FOR IDENTIFICATION
AND EACH SOURCE ASSEMBLY SHALL CONTAIN A SERIAL NUMBER IN ACCORDANCE
WITH PARAGRAPH 3,9,2 oF MIL-R-55350. .

7. AIR PRESSURE BUILO UP DURING ASSEMBLY PROCEDURES MAY PRIDUCE
BULGING OF EITHER OR BOTH ITEMS 4 OR 5., ACCEPTABLE BULGING 1S AS
NOTED, v ' .

8. 7THE sR-90 RADIOISOTOPE SHALL BE CONTAINED IN A CERAMIC CARRIER
MATERIAL, THIS CARRIER SHALL BE SPHERICAL, DRY, FREE FLOWING MA-
TERJAL WITH AT LEAST 95% HAVING A DIAMETER IN THE RANGE OF 35 ni-
CRONS MINIMUM TO 65 MICRONS MAXIMUM,

9. THE SR-90 RADIOISOTOPE WHEN CONTAINED (N 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,

£6350 9.2, THE ACTIVATOR SHALL EXHIBIT A SOLUBILITY NOT IN EXCESS OF 0.1
QUIREMENT AND TEST PARAGRAPHS OF SPEC MIL-R-55330: PERCENT WHEN A SAMPLE IS SOAKED AT 25°C FoR 24 Hours IN 100 mivLi-
REQT PARA TEST PARA LITERs OF Q.1 NORMAL HYDROCHLORIC ACID. '
311 4,10 10, THE VENDOR OF THE SOURCE ASSEMBLY SHALL UTILIZE A QUALITY
3.11.1 4,10.1.1 ASSURANCE SYSTEM THAT MEETS THE REQUIREMENTS OF MIL-a-9858,
311,11 4.10.1.3 11. PRIOR TO THE AWARD OF A CONTRACT FOR SOURCE ASSEMBLIES, THE
3.11.1.2 4,10,1.2 ¢ 4,1.13.1.4 VENDOR SHALL SUBMIT FOR APPROVAL WRITTEN PROCEDURE FOR:
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8, DETERMINE THE QUANTITY OF SR-30 CONTAINED IN EACH SOURCE
ASSEMBLIES. .

12. ONLY THE ITEM DESCRIBED ON THIS DRAWING WHEN PROCURED FROM THE
VENDORS LISTED HEREON 1S APPROVED BY HDQTRS, CS8TA LABS (ERADCOM),
FT. MONMOUTH, NJ 07703 FOR USE IN THE APPLICATION SPECIFIED HEREON,
A SUBSTITUTE ITEM SHALL NOT BE USED WITHOMT PRIOR TESTING AND
APPROVAL BY HDQTRS, CS & TA LABS. PRIOR TO SUBMISSION FOR HDGTRS,
CSRTA LABS APPROVAL, THE SUBSTITUTE ITEM SHALL MEET notes 1-11
REQUIREMENTS.
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THIS DOCUMENT HAS BEEN PURCHASED NOTE:
BY THE GOVERNMENT AND MAY BE REPRO-
DUCED AND USED IN CONNECTION WiTH
ANY GOVERNMENT PROCUREMENT OR

MAINTENANCE OPERATION."

TO A PRIOR MANUFACTURER.

NOTES

1. THIS ASSEMBLY SHALL MEET SPECIAL FORM MATETIAL TEST REQUIREMENTS
OF TITLE 49, CODE OF FEDERAL REGULATIONS. , o '

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 0% 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/upM-2 ( ) RA-
DIAC CALIBRATOR, EACH ASSEMBLY SHALL MEET THE FOLLOWING REQUIREMENT
AND TEST PARAGRAPHS OF SPEC MIL-R-55350:

REQT PARA TEST PARA
3.4.1.1 4.6.1.1
3.4.1,3 4.6.1.3

5. IN ADDITION, EACH SOURCE ASSEMBLY SHALL MEET THE FOLLOWING RE-
QUIREMENT AND TEST PARAGRAPH3 OF SPEC MIL~R-55350:

v

DATA MARKED WITH AN ASTERISK (*) IS PECULIAR
IT DOES NOT TAKE
PRECEDENCE OVER ANY OTHER DATA ON THIS
DRAWING, AND IS NOT CONTRACTUALLY BINDING
ON EITHER THE CONTRACTOR OR THE GOVERNMENT,

REVISIONS
LTR DESCRIPTION DATE | APPROVED
Clsee_sHEET ¢ B &5 Wl

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-55350.
7. AIR PRESSURE BUILD UP DURING ASSEMBLY PROCEDURES MAY PRODUCE

BULGING OF EITHER OR BOTH I1TEMS 4 oR 5.

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

MATER

1AL,

ACCEPTABLE BULGING (S AS

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

TERIAL WITH AT LEAST 957 HAVING A DIAMETER IN THE RANGE OF 35 MI-
, CRONS MINIMUM AND 55 MICRONS MAXIMUM,.

9. THE SR~90 RADIOISOTOPE WHEN CONTAINED [N THE CARRIER SHALL BE el i

IDENTIFIED AS THE ACTIVATOR.

glll

MILLCURIES PER GRAM OF ACTIVATOR.

9.2,

THE ACTIVATOR.SHALL HAVE A MINIMUM SPECIFIC ACTIVITY oF 190

THE ACTIVATOR SHALL EXHIBIT A SOLUBILITY NOT IN EXCESS OF
0.1 PERCENT WHEN A SAMPLE 18 SOAKED AT 25°C For 24 HOURS IN 100
MILLILITERS OF 0,1 NORMAL HYDROCHLORIC ACID.

REQT PARA TEST PARA 10, THE VENDOR OF THE SOURCE ASSEMBLY SHALL UTILIZE A QUALITY
3,11 4,10 ASSURANCE SYSTEM THAT MEETS THE REQUIREMENTS OF M1L--9858,
3.11.1 4.10.1.1 . 11, - PRIOR TO THE AWARD OF A CONTRACT FOR SOURCE ASSEMBLIES, THE
3,11.1.1 4.10.1.3 VENDOR SHALL 'SUBMIT FOR APPROVAL WRITTEN PROCEDURE FOR:
3.11.1.2 4,10.1:2 & 4.10.1.4 : A, MEASURING THE RADIATION OUTPUT OF THE ‘SR-90 SOURCES. -
3.11.1.3 4,13.1.5
#IND | oty CODE PART NO. OR NOMENCLATURE OR
: NO.LEFD IDENT. IDENTIFYING NO. OESCRIPTION SPECIFICATION INOTE
PARTS LIST
UNLESS OTHERWISE SPECIFIED DEPARTMENT OF DEFENSE
U.S. ARMY ELECTRONICS COMMAND ~
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B. DETERMINE THE QUANTITY OF SR-9 CONTAINED IN EACH SOURCE

12. ONLY THE !TEM DESCRIBED ON THIS DRAWING WHEN PROCURED FROM
THE VENDORS LISTED HEREON 1S APPROVED BY HDQTRS, CS8TA LABS (ERADCOM),
FT, 'MONMOUTH, NJ 07703 FOR USE IN THE APPLICATION SPECIFIED HEREOH,

A SUBSTITUTE ITEM SHALL NOT BE USED WITHOUT PRIOR TESTING AND
APPROVAL BY HDQTRS, CS&TA LABS. PRIOR TO SUBMISSION FOR HDQTRS,

CS8TA LABS APPROVAL, THE SUBSTITUTE ITEM SHALL MEET NoTes 1-11 Re-
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U.fSTDe'po_nmem : . : - 400 Sevenin Street, S W
ofllansporiation  yap A CERTIFICATE OF COMPETENT AUTHORITY “WesnngionDC 20590
Research and

Special Programs . g . . . ’
Administration Special Form Radioactive Matengl Encapsulation

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 IAEA 1/ and USA
: 2/ regulations for the transport of radioactive materials.

I. Source Description - The source described by this certificate is 1dent1f1ed as 3M
Model No. 3FIG 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. :

. Radicactive Contents - The authorized radioactive contents of this source

consist of not more than 500 millicuries of strontium -90 as 3M Brand Radxatmg ,

Mxerospher%.
1. This certlflcate 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 1nformat10n therem. _

Certified by:

y@%w/ - m23/983

" Richard R. Rawl (Daye)
Chief, Radioactive Branch .
Offxce of Hazardous Materials Regulatmn
Materials Transportation Bureau

1/ "Safety Series No. 6, Regulations for the Safe Transport of Radiocactive Matenals,
1973 Revised Edition", pubhshed by the International Atomic Energy Agency (IAEA),
Vienna, Austria.

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

ff
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MIL-R-55350A(ER)
$ 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). o

2. APPLICABLE DOCUMENTS

2.1 lssues 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 Eauipment
Marking of Electronic Items
Finishes for Ground Electronic Equioment

MIL-M-13231
MIL-F-14072

Beneficial comments (recommendations, additions, deletions. and any
pertinent data which may be of use in improving 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.)

e — - .- R . cer I ———

e e,

FSC 6665

Gt 16
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STANDARDS
MILITARY
MIL-STD-105 - Sampling Procedures and Tables for Inspection
by Attributes
MIL-STD-252 - Classification of Visual and Mechanical Defects
for Equipment, Electronic, Wired and Cther
B Devices
MIL-STD-454 - Standard General Requirements for Electronic
' Equipment
MIL-STD-810 - Environmental Test Methods
DRAWINGS

DL-SM-B-508965 Radiac Calibrator AN/UDM-2()
SPI 1G00152 = 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 Transportatxon Requlatmns - Title 49, Code of Federal
Regulations .

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

3.  REQUIREMENTS

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

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

3.3 Part':s, 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).
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3.4  Performance.

3.4.1 Calibration accuracy.

3.4.1.1 Dosimeter jig 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 jig 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 II, the dose rate produced by the upper
source shall be 0.95 mR/min £ 0.05 mR/min.

3.4.1.3 Dose rate jig 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,
éhgz d;zse rate produced with the shutter in the 100 R/hr position shall be 44.5 R/min +
.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 withs

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 Aqreement State
for its integrity of construction.

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

3.4.2  Compatibility. Radiacmeters IM-9()/PD, 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 and 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 appropmate reading and tolerance specified in figure 3-2
(see 4.7.2).



FIGURE 3-1, Dosimeter. drivschérge data.

1 [ i v Vv VI i VI
l Discharge Procurement Discharge Discharge reading
Dosimeter ; position Manufacturer order RR Year Time reacing + 20% limit +20 %
IM-93 :;lower Landsverk 21505-P 56 5 min ‘ 300 240-360
0-600 R lower Bendix 30884-PP 57 5 min L 405 . 3264-486
lower Bendix 4371-PP 60 5 min 70 , 56-84
lower Bendix 15916-PP 63 5 min ! 60 ! 48-72
llgwer . | Landsverk 4596-PP 61 5 min l 40 | 32-48
?lower Landsverk 15631-PP 62 5 min : 40 ; 32-48
‘ lower | Landsverk | DAABO05-68-C-0911 | 68 5 min 300 | 240-360
IM-147  lower | Bendix 3439.PP 59 1 min-45 sec 25 20-30
0-50 ; lower Landsverk DAABO5-68-C-0911 | 48 40 sec 40 I 32.48
IM-9E upper Bendix 15895-PP 63 2 min 100 i 80-120
0-200 mR | upper i Landsverk | 15580-PP 62 3 min 100 i 80-120
j ‘ iupper . Landsverk g DAAB05-68-C-1678 67 2 min ; 80 .‘ 64-96
' IM-SF upper L.andsverk S C2537MFR-00910 68 5 min 80 ‘ 64-96
i CDv-138 upper Bendix l No indication 2 min 100 ‘ 80-120
| 0200 MR ; | ‘_
' COV-742  |lower - | Bendix | No indication 2 min Lo ge1es ¢
| 0200 R lower % Landsverk _j No indication 5 min ‘ 120 96-144

(H3)vosgss-d-TIN
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FIGURE 3 - 2. Dose rate jig assembly.

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

8'
b.

c.
d.

-

fl

g.
h.

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

" drawer. Switch on IM-174( )/PD. Set it up per its instruction plate.

Close drawer

Rotate shutter to 100 R/hr position. Note meter reading.
Rotate shutter to 10 R/hr position. Note meter reading.
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.
Close shutter. Open drawer. Remove detector assembly. Replace it in
the IM-174( )/PD.
Close drawer locate and close shipping lock. Lock source shutter with
the key. '

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

a.
b.
c.
d.

e.

g-

h‘
i
j‘
k.
L.

n.

0.
p‘

Release shipping lock.

By removing bolts from probe clips, separate both probe units.

Check that spacer block is completely inside drawer.

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.

The average reading shall be 200 mR/hr + 30% or 140 to 260 mR/hr.

Rotate shutter to off position. Remove probe unit and open drawer.

" Remove spacer block and turn over to fit on handle close drawer.

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.

The average reading shall be 30 mR/hr + 30% or 21 to 39 mR/hr.

Rotate shutter to off position. Remave probe from drawer. '
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.
" Average reading should be 3.2 mR/hr + 30% or 2.2 to 4.2 mR/hr.

Place large probe on uper edge of handle side of box. Switch to 0.5 mR/hr
position and observe readings.

Average reading should be 0.30 mR/hr + 30% or 0.21 to 0.39 mR/hr.

If readings obtained are outside quoted tolerances, remove cover over
calibration controls and adjust appropriate control to correct reading.

Screw down shipping lock. Lock source shutter with key.

Reassemble AN/PDR-27 probe assembly.
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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 Weight. The weight of the equipment, less manual, shall not exceed 40 Ibs
(18.14 Kg see 4,13). ,

3.6 Serv:ce 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 thé following
requirements:

3.6.2.1  Temperature. The equ:pment shall @erate contmuously at any
_ambl)ent 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 (3048m) 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 condxtlons
wherein condensatlon takes place on the equxpment (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 Temgeratdre. The equipment shall be capable of withstahding, ’
without deterioration damage ar degradatxon of gerformance, long periods of
- storage at temperature of -65°F to +155 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 eqmpment shall show no evidence of leakage after 1t is
tested as specified in 4.9.3.
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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 requirerhent 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 mtensxty of 125 R/hr
at a distance of 1 meter from its geometrical center.

3.7.2 'EguiEment. 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 un‘its, 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
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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, SM-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 changes 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 Comer 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 matenals. 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’ specxfled 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 contammatmn 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.
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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. - Ins'pections 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).

4.3First 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 confractor 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 1.
After completing tests of table I, 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). '
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TABLE L First article inspection.

RequiremenJ Test

Order of tests

“Units Units Units
Inspections paragraph paragraph 1-3 4.6 J 7-9
‘1. Inspections covered by 3.3 l 4.4 i
subsidiary documents. 2/ {39 : Tests to be performed
i 3.3.1 { on all units.
3 i 3.13 J ! N L
1 : .- ..
| 2- Group A inspection 2/ | See Table II | Tests to ! be
: : t L performed on all units.
3. Group B inspection 2/ ! See Table IIII Tests to be performed on
- . all units.
: \
4. Group C inspection 3/ !
' {
Non-damaging 4/ b !
Altitude i 3.6.2.2 {4.9.5.1 3
A : 3.6.3.2 4.9.5.2
High temperatyre t3.6.3.1 i 4.9.1 2
Low temperature ( 3.6.2.1 14.9.2 1
Humidity 1 3.6.2.3 4.9.6 4
. Immersion i 3.6.3.3 4.9.3 4
Rain 3.6.3.7 4.9.12- 2
Potentially damaging
Vibration ; 3.6.3.6 4.9.7 1
Shock { 3.6.3.8 4.9.10 2
Bench handling 3.6.3.4 4.9.4 1
Salt fog 1/ 3.6.2.4 4.9.9 5
Fungus 17 3.6.3.9 4.9.11 3
Bounce 3.6.3.5 4.9.8 3

specified in contract, before proceeding with subsequent tests.
~ equipment shall be submitted to fungus test.

2/ Inspections 1 to 3 shall be pérformed in the order shown before s

equipments under test to any other inspection requirements..

3/ Other inspections may precede,

damaging tets.

i
1/ The equipment shall be thoroughly washed, cleaned, dried and refurbished, as
Only one

ubjecting the

follow, or be interspersed between the non-

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.

10
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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 requnrement specified in the contract or purchase order.

Item ; Where required

Parts, matenals, and processes;
general

Finish

Marking

Workmanship

-

:.rl\rl\d e

3
2|

9

13

4.5 Quality 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 ingpection. Each unit on contract or purchase order shall be
inspected far conformance to the inspection in table II. "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-5TD-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 satnsfactory 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 3.0).

11
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TABLE II. Group A.inspection.

Requirement| Inspection |, AQL%
Inspection paragraph paragraph Major Minor
Visual and mechanical 3.1 4.5.1.2 1.0 4.0
3.10
Functional . ' _ ;1_/
Surface dose rate 3.4.3 4.8 1.0 '
Calibration accuracy 1 3.4.1 4.6.1 1.0
Compatibility 3.4.2 4.7 1.5
Radiological ' . _ | _ 1/
Source test 2/ 3.11.1 -1 4.10.1
Calibrator contamination 3/ 3.11.2 4.10.2

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 AQL 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 L Group B inspection.

Inspection l Requirement Test ; AQL

i paragraph paragraph ' :

- linterchangeability ;r}.e 4,12 4.0%

Weight - | 3.5 413 4.0%
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 1V. : : ‘

13
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TABLE IV. Group C inspection.

Requirement Test
Inspectxon _ paragraph paragraph
Subgroup l
Low temperature 3.6.2.1 4,9.2
- High temperature 3.6.3.1 4.9.1
Altitude 1/ 3.6.3.2 4.9.5
! Humidity 3.6.2.3 4.9.6
i Salt fog 3.6.2.4 4.9.9
Subgroup 2 .
Vibration 3.6.3.6 4.9.7
Shock 1/ 3.6.3.8 4,9.10
Bounce 3.6.3.5 4.9.8
Immersion 3.6.3.3 4.9.3
Subgroup 3 '
Bench handling 3.6.3.4 4.9.4
Rain 3.6.3.7 4.9.12
Fungus 1/ 3.6.3.9 4.9.11

t
|
L
"1/ These tests shall be performeﬂ 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 mspectlon 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.

C4.6.1.1 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, IM-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 - 25R + 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
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4.8 Surface bdose 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. Temperatﬁre of step 2 shall be +155°F (68.33°C).
'b. Step 3 shall be for 24 hours.
c. Step 4 shall be +125°F (51.67°C).
'd. kAt 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 assemb‘ly;

" as defined in 4.9.1, shall be subjected to Procedure I, Method 502.1 of MIL-STD-810
- with the following exceptions:

a. Temperature of step 2 shall be -65°F (-53 89°c) and maintained for
24 hours. .

b. Temperature for step 4 shall be -25°F (-31.67°C).
c. At steps 5 and 7, equipment shall meet the requirement 3.4.2.

4.9.3 Immersibn. The equipment, closed as for storage or transportation, shall
be subjected to Procedure I, 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 through an angle of
30° using one edge as an axis; allow to drop freely back to the horizontal. - Repeat,
using the remaining three edqges of the same horizontal face as axes, for a total of &
_ drops. Repeat the above with the equipment resting on the remaining five faces for an
overall total of 24 drops. Upon combpletion 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 sub]ected 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 step8

(see 3.6.2.3). o ,
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).

17
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4.9.10 Shock. The equipment when packed for shipment shall be subjected to
Procedure 1I, Method 516.2 of MIL-STD-810 except that the height of drop shall be 2
{eet. 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 equipment in its opened position shall be subjected to
Procedure [, 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%F (from 62.78°C min to 67.33°C max) for 48 hours.

b. Condition for 4 hours at 77°F (25°C) and 50 to.60 percent relative
humidity. '

C. Take pretest data. The equipment shall meet the requ'irement of 3.4.2,

Test equipment in accordance with Method 506.1, Procedure 1 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 discontinued (see
3.6.3.7). .

4.10 Radiological _tests. These tests shall be performed by or under the direct
supervigion of the Radiological Protection or Radiclogical Safety Officer employed by
the contractor in accordance with current US Nuclear Regulatory Commission
requlations (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/UDM-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. Bail the glycerine for several minutes to drwe off any dissolved air. The
temperature of the glycerine 'shall be kept about 150°C during the remainder of the
tests. A transparent beta shield (preferably plastic), having a minimum area density of
lgm/cm2 should be placed between the individuals performing or abserving 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 operatar. Care shall 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 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 encapsulatlon 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/cmZ. 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 guantity 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 utilizing appropriate radiation measurement
instrumentation to assure that the maximum guantity 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 government for evaluation and
approval for use. '

4.10.2  Calibrator contamination test.

4.10.2.1 Equipment and counting procedure. The equipment and counting 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 sporge or smooth surface filter paper
wipes. To count cotton swabs, cut off 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 inspection 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 détermine
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 reqdiremehts 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 & 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~171&B/PD and
Radiac Set AN/PDR-27( ). .
6.2 Ordering data. Procurement documents should specify the following:
a. Title, number and date of this specvification and any amendment thereto.
b. Complete equipment or individual units to bé 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. M.arking 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). Uinless 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: :
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Radiacmeter IM-9( )/PD
Radiacmeter IM-93A/UD
Radiécmeter IM-147C )/PD
Radiacmeter IM-174A/PD
Radiacmeter IM-1748/PD
Radiac Set AN/PDR-27()
Radiac Charger PP-1578( )
Radiac Set AN/PDR-60
Victoreen Model 555 Radacon 11
with instruction manual,

Victoreen Model 555-100-MB,
probe, Victoreen Model
555-100-1C probe, and
accessories 1-5 per SM-A-509093,
Timer 555-50

Custodian:
Army-ER

22

25 each
25 each
25 each
6 each
4 each
4 each
6 each
4 each

1 each

Preparing Activity:
Army-ER v
Project 6665-A424
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T November 1966

hu{..l'l‘AH.Y SPECIFICATION

AR " RADIAC CALIBRATOR SET AN/UDM-7( )

1.1 Thes apecmuuuu cuvers w4 radiae calibrator set AN/UDM-7( } tor u.mn.uuq., alphia radiac -

. :u‘unu:ula. '

2. Av'pucwwuucumxsu'rs

.

) 2.1 The fullowing ducumenty, of the tssue in effect on date ol invitation fur bids ur request for pru-
vosal form a p.u-t of this specification 10 the cxtent specified herein:

SPECIFICATIONS
MILITARY
MIL=F-1/1348
MIL-5-901
" MIL-Q-9858
MIL-P-15328
MIL-E-17555
| Mlx.-m-_lésso
STANDARDS
' MimAnY
MIL-5TD-108
MIL-STD-167
DRAWINGS
MILITARY

Electrun Tube, Type T840,

Shouck Testy, H.I. (High bupact); Shipbuard M.u.hmery. Equipment
and Systems, Reyuirements for.

Quality Programm Reguirementy.

 Primar Pretrestment (Formula No. 117 lue Melals).

Electrunic and Electrical Equipment and Associated Repair . P.u-ts,

Preparution for Delivery of.
Marking of Commodities and Containers to hldu..ue Radicactive

Material.

Definstions of and Basic Reyuiremants Iur Eaclusures for Llectric
and Electronic Equipment. .
Mechanical Vibration of Shipbvard Equipinent.

RE10112002 -~ Alpha Radiuc Calibrator AN/UDM-7A

(Copres of specifications, standards; drawings, and publications required by suppliers in connéetion
with specific procurement {unctiovny should be uuumed from the procuring activity ur as directed by the

coutracling vilicer. )

2.2 Other publicativus. - The folluwing document forms a part of this specification. Unless other-
sise indicated, the issue n eillect von date ul invitation {or bids or request for propusal shall apply.

CODE OF FEDERAL REGULATIONS

INTERSTATE COMMERCE COMMISSION

Tariff No. 10

o m———— cr mmmen

Interstate Commerce Conuuission Regulutions for Transportution
of Explusives and. Other Dangerous Articles by Land and Wuler in
Rail Freight Service and by Motor Vehicles (Highway and Water)
ineluding Specifications for Shipping Cowtawmars.

FSC 6665
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M1 L-R-24265(SHIPS)

(Appm.nuon for copies should be addressed to the Superintendent of Doo:umunls, Govermment Printing -
Office, Wauhu\gtou, D.C. 20369.)

3. 'REQUIREMENTS

3.1 Preproduction sample. - " Prior to beginning production s suiple shall be tested an ypecified in
4.2.1 (see 8.2). "

" 3.2 General description. - 'I'he radiac calibrator set AN/UDM-7( ) is a calibrating set which pro-
vides suitable radiocactlve sources for calibrating alpha x-aduc survey equipment.

3.2.1 The calibration set shall be constructed and assembled In accurdance with the requirementa
of this specification and Drawing RE101F2002. Whers the requirements of this specification coaflict
with the drawing, the requirements of this specification shall govern.

3.3 Material. - Matdrials’ specified herein and in Drawing RE101F2002 shall be entirely suitable [or
the purpose Intended. Use of other material shall have the approval of the procuring activity.

3.4 Equipment compositivn. - The caubrathn sut shall consist of the following:

. (a): Two radioactive sources "A" and "C".
' {) Two radioactive source holders.
(c) Adjustable positioner.
(d) Two attenuators.
{e) Aluminum housing.
() Calibrator carrying case.
() - One pair of tweezers.
(h) Inatruction boak.

3.4.1 Two radiouctive sources. - The lwo radivactive sources shall coatain Plutoniwn-239 depoasited -
i & resin component. The resiun component aliall be of the composition specified in MIL-P-15328. :

J.4.1.1 3§ onfiguration and description. - The sources shall be aboat 12-1/2 nches in diam-
eler, 1.0 mg/cm# thick and emit alpha energies, 90 percent °§ which are 4MEV or greater. A set of two
suvurces (labeled A and C, and vl activities of 10“ DPM and 109 DPM respuctively) are conlained in each
unit. When 4 source i3 pogitioned iu the unit, ondy a 4 inch x 10 lnch area is exposed for cauumnuu.
The suurces shall be prepared in accordance with the Appendix to this specification.

C . 3.4.1.2 Uufurmity of radicuctive svurces.- The svurces shall have 0o drea cowil rate which ex-
ceeds pluy or minus S percent from the averag@cpuut rate when tested ay specified in 4.4.1.

3.4.1.3 Accuracy.- The activity of each Jource shall be determined by comparison with a standard
sqpu. e o be approved Ey the procuring activity. This information shall be recorded and included with '
cach calibrator delivered under the coutract. Information shall be on a printed card or sunilis method of

presentation.

3.4.2 Source mounnng.- 'l‘he two radiocactive sources smu be mounted in accordance with Drawmg_ .
RE101F2002. .

3.4.3  Adjustable probs positioner.~ Construction of Ll\e probe positioner shall be in Accordance
with meu\g REIOIF‘ZOOZ.

J.4. 4' Aluminwn housing, - Each calibration set shall be yrovided with a lHghtweight housing, made -
of aluminum in accordancs with Drawing RE101F2002, designed to house the tollowing:

(a) Two radioactive source holders.

(b) Accessory drawer.
{c) The top of the unit shail be demgned 4y a source-positioning weu..

The housing shall be labeled in accordance with MIL-M-19580.

T oeac - T S —— -
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3.4.4.1 The two radiosctive source hulders shall be contained tn removable drawers, numbered lor
. source menufu.atmn, and labeled in accordance with MIL-M-19590.

3.4.4.1.1 Each drawer wilh :ouu.e stall be removable as a unit (or replacement in the proper posi-
tion undar the probe pusitioner.

3. 4 5 Calibralor caryr Ying cuse, - The calibrator carrying case shall be constructied o cuntain the o~

aluminum housing. The carrying casg shall be constructed in accordance wuh Drawing RE101F2002,

3. 4.5.1" Size and wmilit of calibrator.~ The overall size und weiglt ol the calibrator shall be as
touows'

Heigh! ~ 1-27/32 inches.

. Width - 13-23/32 inches.

Depth . -~ 13-17/32 inches.

Wetghf ~ Not tu axcead 17 pounds. . \

3.4. 5.2 Size aund: we:gh_tut carryin JP““' The averall size and weight of Lthe carrying case shall be
as tollowa: o

Hexuht - 3-15/16 inches

Width - 14-7/8 inches

Depth - 15-1/18 inches

Weight -.Not to uxceed T-1/2 pounds.

3.5 Shock and vibratiou, ~

3.5.1 Shuck.- Shock requirenients stull be for grade A, class [, type A w accordince with MIL-S-
© 901, except that the drop shall be 1, 2 .md J (oot in lieuw of 1, 3 aud 5 feet.

3.5. 2 Vibration.- Vibralion requirements shail be in accordance with type [ o( MIL~-STD-167.

“ 3.6 Dq,ree of enciusure. - Degres ul enclusure for the calibrutor shall by spushprool in accor d.uu.e
with MIL- .

3.7 Temperature.- The sources sluu be t..uuble of withstanding a I.emperulure of 120°F in an.in-
verted position, and meet the requirements of 3.9.

3.8 Humidity. - The svurces shall be capable of withstanding 95 parcent relative humidity at 100°F
fur & hours. and meet the requirements of 3. 9.

3. 9 Leakage. ~ When tested in accordunce with 4. 4.5, Lhe removable radicactive material shall not
cxceed 0.000 microcuries of Plulunium-239. Loukaye test shall Le purformed ubnmediately aftec the tem-
perature, humidity, shock aud vibration tests.

3.10 Workmanship. - The calibration sel shall be manufactured and finished in a4 thoroughly workinan-
like manier and shall be free [rom all burey, rough edges, smiudges dud scralches.

4. QUALITY ASSURANCE PROVISIONS

1.1 . Responsibility for inspection. - Unless otherwise specilied in the contruct or purchase order, the
aupplier is responsible for the performancae of ail inspection requirements as spacilied herein. Excepl as
ulherwise dpecified, the supplisr may ulilize his own {acilities or any commercial laboratory acceptable to
the Governmenut. The Govermment reserves the right to perform any of the inspectivng set forth in lhe spec-
Jication where such inspections are deemed necessary to assure supplies and services conform to pre-

seribed requirements.

)
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MIL-R-24265(SHIPS)

4.1. 1 Quality control system. - The coulractor shall provide and maintain a yualily system acceplable
lu the guvcerument for the supplies covered Dy the contract. The systewm ol quality coutroul shall be in ac-
‘curdance with MIL-Q-9858. The procedures pullined in MIL-Q-9858 shall serve to supplement and imple-
uu.ut I.he design, performance and lest requir 6’n|unlu of this specification.

4.2 Generul lnapuuluu. The methods ol examination and testing of Liw calibralion sels shall fall
wuhm the following classifications:

{a) Preproduction ingpection (see 4.2.1).
() Quality conformance laspection (seu 4.2.2).

4.2.1 Preproduction inspection. - Preproduction inspection shall be made on lhe preproduction nodel
and shall consist of the examinalion of 4.3 and the lesls u[ 4.4.

4.2.2 Quality conformyance inspection. - Qualily cunformance inspection sha.u cousist of the produc-
tion mupet.uou of 4.2.2.1 and produc'tion control inspection of 4.2.2.2.

4.2.2.1 Px oducuun mupecllon. - Produt.uuu thapection shall be made on each syuipent offered for
delivery to determing compliance with Lhig specification. Production umpecuon shull consist of the exam-
ination of 4.3 .md tlw wniformily, accuracy and leakago tests of 4.4.1, 4.4 & and 4.4.5.

i
4.2.2.2 . Production conirol inspettion. = Pruduction coutrol mapectwu shall be made on vue out of

each 10 calibfalion sets produced, lobe selscted al rundom by the Government representative. Production
comrol inspection shall consist of the eumhmuou of 4.3 and the tesls 3pucifled in 4.4.

4.3 General examination. - The calibration set shall be examined to determine compliance with llus
lequxremem.s of this specification and shall include the fullowing:

. :’.4
..(a) Wortunanship, asgembly, size and fit.
. (b) Materials, parts and [inish.

4.4. Test procedures.« .

; 4.4.1 Umfurmltx. - The unifor mily check lo determine coformunce with 3.4, 1.2 shall be made with
a type 7840 tube conforming to MIL-E- 1/1388, used wnh a conventional type scaler (1 meguhm, 0.5 micro-

second xusolvmg time).

4:4._2 Accuracy. - The calibration set shall be lested to determine conformance with 3.4.1.3.

4.4.3 Enclosure.- The housing and the carrying cuse shall be tested to determine conformance with

4.4.4 Shock and vibration. - The calibralion sel shall be tested to determine conformance with 3. 5.i

und 3.5.2. . . .

: "4.4.5 Leakape test. - The leakayge test shall be capable of detecting the presence of 0.005 micro-
curies of Plutonium-230. The methud of the test shall be submitted to the command or agency concerned

tor approval prior to performing the test.

5. PREPARATION FOR DELIVERY % N o ,

5.1 Preservation, packapging and packing.- The equipment shall be packayed by level A or C und
packed by level A, B or Cas specified in the coutract or order ln accordance with MIL-E-17555. Method
Il1 preservation shall apply for level A packaging. As a wlnimum, the requirements shall conform to the
interstate Commerce Commission Tarifl No. 10.

5.2 Marking. - 'i‘he equipment and comtainers shall be marked in accordance with MIL-M-19530.

)
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£t ‘ : MIL-R-24265(SULPS)
6. NOTES *

6.1 Ordering data. - Procurement documents shouid specily the title, nuuber and dale ol lhis spec-
ification.

6.2 .Pruprbdu'clwu. - lavilalions lue bls should provide Lhat the Govertnmenl reserves the right to
waive the requirement Jor preproduction samples as to those bidders oifering u product which has been
previously procused mj_le'stud Ly ‘Uws Govecuiteat, aud that bidders olfering such products, wio wish o
rely on such production ur test, must (uruish evidence with the bid that prior Guverament approval is pre-

dently appropriate for the punding procurctucit.
2, .

LS - Preparing activity:
Nuvy-SH
) (Project 6665-N228Sh) .
. .
A
) i *
i -
. ,.9. . '. » ¢

o
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APPENDIX

PHROCEDURE FOR PREPARING "TUIN" ALPHA SOURCES

10. Tu'chnique. - The techanique is relatively sunple. The alpha emilter 1y dissoived in an aicohol-
resin component mixture and stirred (o uniformity. The final wmixture is then poured through a funuel onto a
plastic disk located uvn a leveling table directly below the funnel spout. The resulling radiocactive sources
Lhave excellent uniformilicy - wilh .my suurce Lthe source area count rate varies =5 parcent or less from the

average couil rate.

- . M
10.1 Procedure..- The.-‘-procudure shall be as follows:

(4) Ona cubic cequmater (cc) of radivactive solution (isotope in chloride form) is added to 2 mixture
:.ofl9 -10cc W resin, compounent (MIL-C-~15328) and 29 cc of ethy! alcubul (99 percent). The
total duxmru iy carefuily stirred for a minimum of 15 minutes to assure a uniform dispersion

" of the radividotopes®n the solution.
‘(b) The rudiouctive sulution is then poured through a funnel onto a 12-1/2 <5 /54) inch diameter
disk on a leveled tuble. The funnel (Spout inner diameter - 11 milllinetsr (nm) is positioned
. rigidly with the spoul perpendicular to the center of the plastic disk (CR-39 transparent
plastic; cast acrylic). The distunce betwean spuut and disk {3 47 mm. The spout inner
diameter and Lhe 47 mm distance sllminate areas of reduced activily in the center of the disk.
: Prior to pouring, the disk is levelad by means of a levellng table with adjustabie legs
) (NASL uses a 12 inches x 12 inches stainless steel table). A wetting agent applled to

"the gurface ol the disk before pouring facilitates spreading of the radivactive mixture.
:Ten cc. of Au.uhul. carefully haud spread over the disk has bee Leen used with good .

’ ‘results.

{c) After spreading [reely on the disk, the radicactive mixture iy allowed L0 air dry. During this
phase two facturs of control are necessary. First, saiety preciutiung ure needed Lo protect
 personuel and equipment rom pussible contamindtion. A hood is recouunended, with condi-

* tions to keep air currents {rom passing over the drying radioactive liquid. Secondly, hunidity
control iy importusl and a dust free atmosphere i3 deairable. A relative humidity of 40 per-
cent or less at TO°F. or less will prevent spotty, nonuniform distributions. The waler content

~ of the mixture is critical and should never be allowed to exceed 0.3-cc in 5 cc of mixture.

-

10.2 Source.- The resulting source, if the conditions abuve a ¢ employed, will hive a high degree of
uwniformity.” Any area count rale will be 5 percent or less frowm the average counl rate. A uwniformity check

- can Le made with 7840 GM (ube (inica window thickness of 2.5 mg/(:m2 or less) used wilh a4 conveutivnal type

scaler (1 megohm, 0.5 psec resolving time). . The alpha source is a ”th;n" source, meaning ail alpha ener- -
gies at the surface are ¢ Mev or greater. Care should be taken not to guuge ur severely rub the suurce
matertal. .

10.3 Summary of material and condilions. - Summary of material and condilions shall be as fpllows:

(a) Radioactive mixture. -

Radioisotops - Plutonium 239 as PuClyin HC1 (€ 0.5 N)
810 ug/ce for source 1 - equivalent to approximately 104 pK/ me
8.1 pg/cc for source 2 - equivalent to approximately J02 ug/m2
Resin component - 8 - 10 ¢c of MIL-C-15328
Solvent - 29 cc uof ethyl alcohol (99 percent)
Total volume
of mixture - 40 cc - bring up with alcuhol if necessary
(b) Plastic disk - 12-1/2 wich diameter, 1/8 inch thick, CR-39 transparent, del acrylic
{c) Leveling tuble - AL least 12 inches x 12 inches [or relatively uniform evaporativn
(d) Fuumel - Spout (inner diameter - Llmm, length - 25mm)
Mouth diameter 285mm )
(e) Mixture beaker - 125 cc (graduated) with pouring spout

. e m— . A — was. o came -y -
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([} Stivrwg rod - Glass, durable, approximately 8 inches lung
() Couditions - K. 1. - 40 purcent or less, temperature 70° F o less
‘ . Dusl-{ree atmosphere
: Houod 1o salely precautions
N wind currents ovar dryinyg mxlure
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. - . . 20 January 1971

" _ : : , SUPERSEDING

o : : . MIL-R-51081(CmiC)

- . . . 29 March 1962

MILITARY SPDCIEI CATION

RADIOACTIVE SOURCE, COBALT 60, GAMMA, MIAL

1. SCOPE
. ' 1.1 This specification covers a capsulated cobalt 60 'sm_u-ce.

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
8 part of this specification to the extent specified herein,

SPECIFICATIONS
MILITARY
MIL-I-6866 - Inspection, Penetrant kfiethod of.
_ MIL-M-1959C0 - Marking of Commodities and Containers to Indicate
o o . Radiocactive laterial.
;Y srawams | , | o
| ' MILITARY |
MIL-STD~129 - - Marking for Shipment and Storage.
DRANINGS
A MUNITIQNS COMMAND
EDGEWQOD ARSENAL

IM 124+10-10 - Radioactive Source, Cobalt 60, Gamma, MIAL.
D150-2-1 - Mearking Diagram for Shipping Containers.

. (Copies of specifications, standards, drawings, and publicetions re-
quired by suppliers in conpection with specific procurement functicns
should be cbtained 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 1nv1tatlon for bids or request for proposal

shall apply.

UNIFORM CLASSITICATION COMMITTEE

Uniform Freight Classification

o (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

L9 CFR 171-179 - Department of Transportation Rules and Regulations
- ' for the Transportation of Explcsives and Other
Dangerocus Articles.

[

(The Department of Trunsportation regulations are a part of the Code

' of Federal Reguletions 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.") L

AMERICAN SOCIETY FOR TESTING AND MATERIALS ' - ' ~.

[
S

N

ASTM STANDARD
D999—58 - Vibration Test for Shipping Containers.

(Application for copies should be addressed to the American Society for

- Testing end Materials, 1916 Race Street, Phsladelnhxa, PA 19103.)

7

3. REQUIREMENTS

3.1 Matefials and components.

3.1.1 Materials. All_matesigls cited cn Drawing LM 12L-10-10 or on the
subsidiary 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 end drawings listed on Drawing LM 12h-1o-1o and subsidiary
drawings.

3.2 Manufacture and assembly. The redioactive source shall be manu-

' factured and assembled in accordance with Cl2h-10-10

o
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. 3.3 Performence.

3.3.1 Activity. The cobalt 60 radicactive source shall have an
activity btetween 103.5 millicuries and 126.5 millicuries (see 3.3.1.1)

" when tested in acco;dance with &.b.4.1.

3.3.1.1 (Calibration. The strength (milliroentgens per hour at 1 meter)
and the activity (3.3.1) on date of cslibration shall have an accuracy
of plus or minus 3 percent vhen tested in accordence with 4.4.4.1, Com-
pliance with this reqnirement shall be determ;neq vhile testing for

- activity (3.3.1).

3.3.1.2 Calibratiom curve. A calibration curve conforming to figure
I shall be furnished with each source. The curve shall be constructed
using semi.log graph paper 1l cycle x 12 divisions per imch. The curve.
snd the printing shall be prcduned using black lndellble 1nk.

3.3.2 Radiocactive leakage The radioactive sourde shall. shczhno
leakage or transfer of radiocactive 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 b.b.4.2, The source shall be set aside
for seven days snd retested cnly for removable activity. =

3.3.3 Special form material reguirements. The radioactive source shall
show no evidence of radioactive leskage (3.3.2), eracks or fissures, and
shall not melt or igmite, or undergo & weight change, greater then 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 Preoroduction. Prior to the start of regular production, pre-
rroduction samples of radicactive sources and inert sources shall be
?roduced)1n accordance with this specification for examination and tests

see 4.3 .

3.5 Workmanshin. The radicactive sources shall be free from cracks,
dents, broken chain links or ring, and fore:.gn matter such a.s grease,

© oil, or viscouzs material.

kL, QUALITI'ASSURANCE PROVISIONS

‘4,1 Resvonsibility for inspection.

L.1.1 Supplier's responsibility. . Unless otherwise specified in the
contract or purchase crder, the supplzer is responsible for the performance

,0f all inspection requirements as specified herein. Except as otherwise

specified in the contract or arder, the supplier may use his own or any
other facilities:cuitable for the performance of the inspection reguire-

. ments specified herein, unless disapproved by the Government. The

Government reserves the right to perform amy of the inspections set forth
in the specification where such inspections cre deemed necessary to asssure
supplies and services conform to specified requirements.
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4.1.2 Government's responsibility. The Covernment will be responsible
for performance of the tests in 4.3.3. Samples shall be forvarded to
the laboratory designated by the coatresting officer.

L.1.3 Objective evidence. The supplier shall provide ohjective evi-
dence acceptable to the contracting officer that the requircments of
3.1 and section 9 for which cpeeific inspection hus not been provided -
in this specification have been natisficd.

4.2 Classification of inspection. The inspectién requirements
specified herein hrg clasgified as follows:

(a) Preproduction inépection (see 4.3).
(v) Qunlity'ccnrormanca inspection (see L.4).

k.3 Preproduction ‘nan-ction.

b.3.1 Sample. A preuroduction sample of five cobalt GO redicactive
sources and five inert capsules (Pwg C124-10-3L) shall be manufactured
using the same methods, materials, eqp;nnent and processes as will be
used during regular praduction.

k.3.2 Insvection procedure.

4.3.2.1 For examination end 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:
L.b.k; 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 (sce 4.1.2); erv rzdicactive
source or inert ceysule found defective susll reject tue preproduction -

sample.
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ﬂ~\xg
g Table I - Specisl form materisl reguirements*
J Condition - : 5 Inert S Radicactive Requirement Test
' Free drop X b ¢ 3.3.3 k.3.3.1°
ol Leakage ' X 3.3.2 hoh k.2
. Dye penetrant X 3.3.3 4.3.3.6
- . Percussion X X 3.3.3 k.3.3.2
T Leakage X 3.3.2 k.42
: Dye penetrant X 3.3.3 4.3.3.6
= " Heating X X 3:3.3 4.3.3.3
T Leakage _ X 3.3.2 L.h. b2
o Dye penetrant X 3.3.3 4.3.3.6
Irmersion X X 3.3.3 L.3.3.k
Leskage X 3.3.2 L. k.2
Dye penetrant X . 3.3.3 4.3.3.6
Vibration X X 3.3.3 4.3.3.4
Leakage , -X 3.3.2 L.hh,2
N Dye penetrant X 3.3.3 k.3.3.6
3 Thermal shock X X 3.3.3 4.3.3.5
Leakage X  3.3.2 b 44,2
5; Dye penetrant X 3.3.3 b,3.3.6
;i #ote: The samples shall be tested and examined for compliance with 3.3.2 L.
i and the appliceble part of 3.3.3 in the sequence showm in the table.
_‘11 ) 4.3.3 Tests. Chains shall be rexoved from the sources prior to performing fﬁ5§
N these tests. Tests shall be performed as follows: : o

k.3.3.1 Free drov. Drew the sources turough a distance of 30 feet onto a
- _flat unyielding horizontal surface so that the source strikes the surface in
.Aq "such a position as to suffer maximum damnge.
1

h.3.3.2 Percussion. Place the source on a sheet of lead which is not more
than 1l 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 s flat circular
o . end of a 1 inch in diameter steel rod weighing 3 pounds through a distance
St of 40 inches so thet the face of the flat circular end impects on the source.

b ' k.3.3.3 Heating. Equilibrdte the source to a tempsrature of 1475°F in a .
i'{P " muffle furnace and maintain this temperature for a period of 10 minutes.

e “4.3.3.%4 Immersion. Immerse the source for 2k hours in water at room
g temperature. The water shall be PH6 to PHE with a maximum conduetivity of
- 10 micromhos per centimeter. Weight before end aftur test on a balance

. accurate to 0.001 gram. Record weight change.
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L z.3.5 'I'herr- 1 sr.u.‘\. : ‘bJect tbe: cource to a tempersture of -40°C
for 2 heurs. Pemove su.i.2 :rrm the cnld environment and immediately
subject it to a temperati..’ Jf +50°C + 2°C for 2 hours. This procedure
shail erastitube one compiere cycle o, the thermal tes:. Test duration
shall oe three cycles.

hd <

§.3.3.6 lyec penctrant. Apply dye to inurl capsules in uccordance

with MIL-I-LUbb. Etxamine. the capsules for covideucu O .auy Cra. .
or fissures. ) . -

4.5 Quality conformance inspection.

4.4.1  Lotting. A lot shall consist of the radioactive sources pro-
duced by one manufacturer, at one plant, from the sume uua.erla.ls and

under tne sune magufacturing ccnditzons.

L.L.2 Samglins.-

b,4,2.1 For examination end nondestructive tests. Each source shall
be examined and tested in accordance with 4.4.3. '

L.4.3 Insvection ;pfocedures.

b.5.3.1 Por examination and nondestructive tests. Each source shall |
be examined in accordance vith tae list of defects (h k.3.2) and tested -
in accordance with L. b.b,

C L.k, 3 2 List of defects.

- (a) Radiosctive source, ccbalt £0, garmas, MIAL (Drawing
c12k-10-1o) ;

. 1. Marking miszing, incorrect, or illegible.
. 2. Components missing, incorrect, or incorrectly assembled.
3. Calibration curve missing, incorrect or :ancnrplete
(see figure 1): . .
4, Workmanship (339‘3.5).' :

L.,b.4 Tests.. Tests shall be conqiuctéd as follows:
. b.h.5.1 Activity. Determine the calibrated activity and ..trength of
the source with a standsrd radiation measuring instrument which has been

previcusly calibrated with a cobalt 60 source certified by Uational
Bureau of Standards (see 6.3 and 6.4). . .
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" 4.4.b4,2 Radioactive lemkage. Subject the cource to & vibration test

in accordance with ASTM ietbod D999-6d. However, for this test replace
the shipping container by a metal screw-cap container of appropriate

size. Place the source within the coctainer and place the container

on the specified table. Vibrate the table for 2 hours at a speed that
7ill yield output rorces aculng on the container equal to at least one
iimes gravity. Remove the source from the container after vibration is
complete and wipe all external surfaces with high wet-strength filter
paper moistened with distilled water. Allow the filter paper to dry and
then determine anmy contamination present by using a scaler cquipped vith a
scintillation or Geiger-ilueller tubes for counting. Counting equipment shall

 be capable of detecting 1 x lO‘h microcuries of radiocactive material on the

filter paper. Repeat tae wipe test on the source after seven days elasped
time. °

4.4.5 Acceptance/rejection criteria. If any source fails when examined
in accordance with L.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 Transportatioc (DOT) and Atomic Energy Commission (AEC).

5.2 Packing, level C. The radiocactive sources, packaged as specified in
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
to the first domestic Aestinetion.  Ceztainers shall couply with Uniform
Freight Classification rules or regulations of other carriers applicable to
the mode of transportation.

5.3 Merking. In eddition to any special marking required by the contract
or order, unit packages shall be marked in compliance with DOT regulation L9
CFR i71~179, AEC, MIL-M-19590 and applicable requirements of Drawing

‘D150-2-1.

6. NOTES

6.1 Intended use. The source ocvered by fhis specification is intended to
provide a source of gamma radiation for use in the M3Al.
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€ cedering u'a. . coch mment documents should specify the following:

{a) Titlr, nmuuier =2nd Jate of tais specificdation.

- - (1) Time wllowed for supp.ier. ;ubmission of samples for
Govasr.ent test and evuaiuation after wwurd of cuntract.
(2) Name and adaress of tuct f-cility and shinpmg in-
structions when testing is performed by the Government.
(3) . Time required for the Government to notify the supplier

'whet"xer or no to proceed with product:.on.

6.3 Instruments. The follcwing instruments have been round. to be
satis.ucta-y for determining the act:.nty-

Yictoreen R Chamber
Landeverik R Meter

6.4 Caution. Care should be exersised to prevent injury to persoanel
engaged in handling and testing radicactive sources. The Liaticnal
Bureau of Standards nandbock (NSB No. 73) and Atomic Energy Commission

Regulaticn 10 CFR 20-40 contain information pertaining to protection

of personnel {ron radioactive emanations.

Custodian: Preparing activity:
Amy - M0 . - Army - MU(EA)

Project No., 6665-A282

7 U. 5. GOVERNMENT PRINTING CFFICE: ‘1971 -433-695/4276

-



MIL-R-51080A({MU)
20 January 1971

SUPERSEDING _

MIL-R-51080(Cm1C)

29 March 1962
MILITARY SPECIFICATION

RADIOACTIVE SOURCE SET, M3Al

1. SCOPE

1.1 This SpQleiQB.tlon covers a portable source of gamma radiation
with a remote handling device.

2. APPLICABLE DOCUMENTS
2.1 Govermment 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
oL
QQ-S-T81 - Strapping, Steel, Flat and Seals.
STANDARDS |
HIPITARY

MIL-STD-105 - Sampling Procedures and Tables for Inspection by
i Attributes.

DRAWINGS
Us ARMY MITIONS COMMAND
EDGEWOOD ARSENAL
DL124-12-3 - Radioactive Source Set, IBAJ..'
(Copiés of specifications, standards, drawings, and publications re-
- quired by suppliers in connection with sperific orocurement functions

should be obtained from the procurlng actinty or as d.irected by the
contracting officer.)

e/ 4 S 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 othervise indicated,
the issue in effect on date of invitation for bids or request for proposal
shall apply.

CODE OF FEDERAL REGULATIONS

10 CFR 20-k0 - Atomic Energy Coammission.

49 CFR 171-179 - Department of Transportation Rules and Regulatmns
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-L0" or "k9 CFR 1T1-1T79.") .

3. REQUIREMENTS

3.1 Materials and 'components .

3.1.1 Materials. All materials cited om Drawing DL124-12-3 or on the
subsidiary drawings shall conform to the specifications listed thereom, or
to the specific characteristics set forth on the drawings.

3.1.2 Cmnents. All components of the source set shall conform to the
specifications and drawings listed on Drawing DL12k-12-3 and aubsidiu'y
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 wvasher wvhen tested in
accordance with k.%k.4.1.

3.2 Manufacture and assembly. The source set' shall be manufactured and
assembled to conform to Drawing Dl12h-12-3,

3.3 External radiation. The gamma radiation shall not exceed 100 milli-
roentgens per hour (mr/br) at any point on any surface of the case of the
assembled source set when tested as specified in 4.L4.k.2,

3.4 Radiocactive contamination. The radioa.ctiiﬁ source set shall show
radioactive contamination no grester than 5 x 107" microcuries vhen tested
as specified in h.h. k4.3, ‘




. supplies and services conlcra to apecitied requiranents.

MIL-R-51080A(MU)

3.5 Preproduction. Prior to the start of regular production, pre-
production sample of radiocactive source sets shall be produced in
accordance with this specification for examination and test (see 4.3).

3.6 Vcrkmn.nshig. The sourc:e set shall be free from damage such as
btroken hardware, or marred or splintu-ed wooden panels, and foreign matter
such as grease, oil, or viscous material.

h. QUALITY ASSURANCE PROVISIONS _

k.1 Responsibility for inspection.

h.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 23 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
Govermient reserves the right to perform any of the inspections set forth
in the speciﬁ.caticn vhere such inspections are deemed necessary to assure

h.1.2 Objective evidence. The supplier shall prov:lde ‘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.

4.2 Classification of inspections. The inspection requirements speci-
fied herein are classified as follows: :

(a) Preproduction inspection (see k4.3).
(b) Quality conformance inspecticn (see L.h).

k.3 Preproduction inspection.

4.3.1 Sample. A preproduction sample of three radicactive source sets
shall be manufactured using the same methods, materials, equipment, and
processes as will be used during regular production.

h.3.2 For examination and nondestructive tests. Sample radiocactive
source sets shall be examined for all requirements of the dravings and
this specification.

4.3.3 Tests. Each set shall be tested in accordance wvith R

h.3.% Acceptance/rejection criteria. The radicactive sets shall meet
the examinations and tests specified in 4.3.2 and k.3.3 to be acceptable,

3
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b b Quality conformance inspection.

h.4.l iotting.

one manufacturer, at one plant, from the same materials and under tne
same manufacturing conditions.

A lot shall consist of the source sets produced by

4.4.2 Sampling for examinstion and nondestructive tests. Sampling shall

be conducted in accordance with MIL-STD-105.

4.4.3 Inspection procedures.

4.%,3.1 For examination and nondestructive tests. The source set samples

shall be examined and tested in accordance with the classzfzcatlon ‘of defects
(4.4.3.3) and MIL-STD-105.

4.4.3.2 Examination for critical defects. Each item in the lot shall be

1nspected ror_critical_characteristics listed in the classification of defects.

L.k 3.3 Classification of derects.

(a) Radicactive source set, M3A1l (DvngIZh-IE-B)

Categories
Critical:

FWwn e

102
103
104
105

Defects Acceptance standards

External radiation L4 b
Radioactive contamination hoh. k.,
Source missing

‘Marking missing, incorrect or incomplete

1.0 percent defective

Component (otiher 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)
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(b) Magnetic bandler, radicactive source, telescoping, Mk
(Dwvg D12h-2-62). _

Acceptance stanv dards

Categories Defects
Critical:
1 Handler operation . h.h k.1

Major: AQL 1.0 percent defect'i\_re

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).

h 4.4 Tests, The tests shall be conducted as follows:

h h k.1l Magmetic 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 de
acceptable. Do nct turn the knob vhen in the retracted position.

4.4.4.2 FExternal radiation. Check the external radiation at the sur-
face of the case of the assembled source set using a radlac survey aeter
previously calibrated with standard cobalt 60 source.

h.4 k.3 Radioactive contamination. Wipe thoroughly all accessible sur-
faces of the case, magnetic bandler and source, wvith a piece of high wet-
strength filter paper moistened with distilled water. Allov the paper
to dry and determine the radicactivity present using a scaler equipped
with scintillation or Geiger-Muller tubes for counting. Counting equip-
ment shall be capable of detecting 1 x 107" microcuries of radiocactive

material on the filter paper.

5. PREPARATION FOR DELIVERY

5.1 Packing, level A. Ko overpacking of the source set is required,
however, the source set (Dwg 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-T81 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 (wvith handles), top and bottom.

|
|
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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 Commission regulations and Drawing DlZ’{—lO-—lh.

6. NOTES

6.1 Intended use. The source set covered by this specification is
intended for use as a portable source of gamma radiation for training in
radiation measuring and monitoring techniques, and for calibrating radiac
instruments in the field. '

6.2 Ordering data. Procurement documents should specify the following:

(a) Title, number, and date of this specification.
(b) Preproduction.

(1) Time allowed for supplier submission of sa.mplea for Govern-

ment test and evaluation after awvard of contract.
(2) Name and address of test facility and shipping instruc-

tions when testing is perforred by the Govermment.
(3) Time required for the Government to notify the supplier

vhether or not to proceed with production.
Preparing activity:

Army - MU(EA)

Custodian:

Army - MU
' Project No. 6665-A281
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MII._IEAR‘.’ SPECIFICATION
. 'RADIQACTIVE TEST SAMPLE, KRYSTON '85',
MXT338/FDR-27R
l. SCOPE
1.1 This ‘specification covers"._cnejt‘n:e éf'r_adioactiv‘e scurcs snpcased
in a copper capsule then sealed in a small alumipum rod.
2. AFPLICABLE DOCUMENTS
2.1 Government documants.- 'me follewing doc‘mnts of the issue in
" effect on the date of invitaticn for bids or request for proposal form
a part of this specification to the extent specified hereins
SFECIFICATIONS - '
£ . m _.‘..: - s b' ) ) ]
v A PPP-B-6QL. - Boxes, Wocd, Cleatad Plywood.
' PPP-B-4T6 - Boxes, Set-Up, Paperbcard.
PPP~C~343 - = Cushicning Materisl, Celiulosic.
FPP-F-320 - Fiberboard, Corrugated: and Solid, Sheet Stock,
o .' (Centainer Grade) and Cut Shapes.
MIL-P-116 = - Preservaticn, Methods of.
MIL-M=19590 =~ Marking of Cocomcdities and Contairers to
: h Indicate Radicactive Materisl.
STANDARDS
MIL-STD-105 - Sampling Procedures and Tables for Imspecticz o7
' Attributas. .
MIL~STD-129 - Marking for Shipment and Storage.
FSC 8665
-.-‘ ‘ -
1 .
Ewed 30
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DL12k-12-6 - Radiocactive Test Sample, Kryopton 85, WBSS/PDR-ETR

- D150-2-1 = Marikdng Diegram for Shipping Containers.

‘ .(Ccmies of specificaticns, standards, drawings , and publications required

s by suppliers in ccanecticn with specific procurement functions should be

obtained)rrcn the procuring activity or as directed by the contract.ng
officer

2.2 Other publicaticns. The following d.ocume.nts form a part of this
specification to the extent specified bhersin. Unless otherwise indicated,
the issue in effect on date of invitation for bids Qr rsquest for proposal
shall apply. - _ .

UNTFORM CLASSIFICATION COMMITTEE

3 " Uniform Freight Classifilation - | - '_

' _-_“;' (Applicaticn for copies of these ratings, rules and regu.laticns should
. be addressed to Uniform Classification Committee, 202 Uniom Staticm, 516

West Jackscn Boulevard, Chicago, Illtnais 60606.)

CODEOFFEDEBALRB}UTAIIDNS

L9 CFR 171-1T5 - Depé:.-*:nent of Transportation Rules and Regulatiocns
. for the Transportation of Explosives and Other
L : Dangercus Articles.

(The Department of Transportaticn regulaticns are a part of the Ccde
of Federal Regulaticns available from the Superintendent of Documents,

. . Government Printing Officer, Weshington, D. C. 20402. Orders for the

above publicaticn should cite "4 CFR LT1-175.")
3. REQUIREMENTS

3.1 Materials and ccmpcnents.

3.1.1 Materisls. All materials cited cn Drawing DL124-12-§ or cn sub-
sidiary drawings shall conform to the specificaticns listed therecu.or to.
the specific characteristics set forth on the drewing.

A
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3.1.2 Coampopents. All compopents cited on Drawing DL124-12-6 or
on subsidiary drawings shall conform to the specifications listed
therecn or to the specific charmcteristics set forth on the drawing.

3.1.2.1 Radiation source. The soi:rcé of mdiation.shs.l.l ccﬁsi’st
of 5 millicuries + 10 percent of Kryptom 85, hermetically sealed in a
copper capsule as specified on Drawing Bl2h-12-8. '

3.1.2.2 Hermetic sesl. The capsule shall show no eﬁdence of aix
laaksge vhan submerged in a constant temperature bath as specified in |
k'haholc . . °

3.2 Manufacture and 'aSSthlxa The radicactive teat sample shall be
assembled in accordance with Drawing Cl2h-l2-6.

.. 3.3 Activity. The radicactive test sample shall heve an activity of
5 millicuries + 10 percent vhen tested as specified in y.u.u.a.

3.4 Mechapical shock. The activity of the radicactive test sample

'shall not vary more than + 5 percent from the initial activity after

being subjected to the drop test a8 specified in L.h.k,.3.

3.5 Thermal shock. The, activity of the radicactive test sample shall
not vary more than * 5-percent from the initial activity after being
subjected to three cycles of thermal shock as specified in h.3.3.%.

: '3._6 ?rénroduction., Pricr to the start of regular production, pre-
producticon samples of tue radicactive test sample shall be preduced

3.T Workmsnshin., The radicactive tast sample shall e free from -
cracks, dents, burrs, abrasicns, faulty seals, and forsign matter (dirt,
oil, and viscous matarial.) S , . .

L. QUALITY ASSURANCE PROVISICNS

b.1 Respomsibility far inspection.

b.1.1 Suvplier's resvonsibility. Unless otherwise speciiled in the
eontract Or purchase order, the suppller is responsible Jor the per-
formance of all inspection requirements as specified hersin. Ixeapt
as otherwise specified in the contract or arder, the supplier 2ay use
his own or any other facilities suitable for the performance of the
inspecticn requirements specified hersin, unless éisapprcved by the
Covermment. The Government reserves the right to perforz azy of tha
inapections set forth in the .specification where such inspections are
deemed necessary to assure supplies and servicss conform =0 specified

requirsments.

'in accerdance with this specification for emmﬁiqn and test (see 4.3.)
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4.1.2 (Objective evidence. The supplier shall provide cbjective avi-
dence acceptable tQ the contracting officer that the requirements of 3.1
and section 5 for which speciric inspection has aot been provided in this

_ specification kave been satisfiad.

4.2 Classificaticn of inspections. The inspection requirements speci-
fled herein are classifled as follows:

éa Preproduction inspecticn (see 4.3). -
b) Quality confaormsnce iaspectica (see 4.L4).

k.3 Preproduction insvection.

k.3.1 Sample. A preproductican sample of 5Q radicactive test gsamples
shall be manufactured using the same methods, meterials, equirment, and
processes as will be used dur;.ng regular production.

4.3.2 Inspecticn procedure. -

k.3.2.1 For examination and nondestructive tasts. Each radicactiva
tast sampla shall be examined and tested for all requirsments of the
applicable drawings and this specification. Tests shall be performed in
accordance vith the number end sequence in Table I.-

- Table I. Preproducticn Test Sequance

: Item : Drawving ‘Sanzplg size : ' Test
:Capsule, Krypton 85 : Bl2h-12-8 :  -so ;B’eﬁtﬁc seal
H : : : M H . H ol
:Assembled Test Source  : Cl2Lk-12-6 : 50 - sActdivity 4.4 k.2
:Assembled Test Source - ¢ Cl2k-12-4 : 5] :Machnical Shock
: : : : kohoh.3 :
:Assembled Test Source : Cl2he124 : 25 Th.ima.l Shock :
2 : : : - : «3.3.1

4.3.3 Tests.

h .
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4.3.3.1 Thermsl shock. The 25 radicactive test samples from tke
Q greproduction samples shall be subjected tc a temperaturs of :
40°C + 2°C for 2 hours. At the end of the 2 hour pericd the test
samples shall be subjected to & temperature of +509C + 20C for 2 nours.
This procedure shall constitute one complete cycla of the thermal test.
Three continuous cycles shall be performed. Upon completing the last
cycle, the activity shall be determined in accordance with L.Lk.k.2.

L. 3. L Accentance/*-ejecticn c*iter!.a.. The a.-ccep_ta.nce number for all
tests sha.‘Ll be zero.

Lobh Qualit x conformance - insuection.

Loh.1 Iotting. A lot shall ccmsist of the radicactive test semplas
(Drevizng Cl2k-]2-6) produced by one manufacturer, at cme plant, frem
the same materials, and under essentia.uy the same ma.nufacturing con-
diticns. .

h‘.h.2 Sampling.
b.4.2.1 For examination and nondestructive tests. Sampling shall

' be conducted in accordance with MIL-STD-105.

%.4.,2.2 PFor ﬁecha.nica.l shock. Sampling shall be conducted in accord-
ance with MIL-STD-105, level S-3 and an AQL of 1.0 percent.

L.k.3 Insvecticn procedure, . - o

L 4

L.4.3.1 For examination and nondestructive tests. The sample items
erd the lavel A preparation for delivery shall be examined and tested

- in accordance with the classificaticn of defects and with MIL-STD-105.

k, hb 3.2 For mechanical shock. Sample items shall be tested in
accordance with 4.4.4.3 and with MIL-STD-105, level S-3 using an AQL
of 1.0 percent defective for acceptance.

L.h. 3.3 For cxritical defects. Fach item in the lot shall bte :Lnsnecteq
for eritical characteristics in the cla.ssificat"on of defacts.

. e e em e, - es e

P
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L.h.3.4 Classification of defects.

(a) Radicactive test sample, Drawing C12L-12-§.

Categories
Critical:

1

2

3

Ma jor:

01

102

103

10k

105
16

. Defects

Activity

Color missing from radio-
active ernd

Marking misging, 1llegible,
incorrect or inccmplete

AQL 1.0 percent de;fécti*}_e

Bedy dimensions

Body not properly sea.led

Chain missing -

Incorrect chain lengtb.

Tag not fimmly atucb.ed ts.
. sample’

WOrkma.nship (see 3 7)

(‘n) Capsuls, DrawingLBlzk-le-B.

Cate'gories -
- c:;ticai:-

Defects
Hermetic seal

Length 1.203

Accentance starndard

L.k.k.2

Acdeptance standaxd

h.h.bh.1
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. h.4.3.% Classification of defects (continued)

{e) Prevaration for delivery (section 5).

Categories ) Defects
Critical: ‘ _
1 © Maridng of unit or shipping cam~

tainer illegible, incorrect,
':Ln'complete or not durable

ors - AQL 1.0 percent defective

101 Unit or shippirg container not
. - a8 specified

02 Quantity of samples per unit or

shipping container mot as speci-
’ a : fied or indicated
103 - ' " Closure of unit or shinping con-

. 1. o« tainer not as specified
1ok o Unit or shipping container
105 . Cushicning of shipping container

' not as. specified

1098 W0 § Hemetic sea.l. Submerge each capsule (Drawing Bl24-12-8)
for a m:!.nimm of G0 saconds in a suitable ccmstant temperatur= bath

- such as glycarine heated to 150 + 5°F. A steady stream or recurrent

sucession of bubbles from the end of tie capsule shall indicatg leakage.

bob.b,2 Activity. The radicactive test sample (Drawing Cl24-12-8)
shall be testad for activity using a calibrated scintillation or Geiger-
Mueller probe ccanected to & scaler Or spectrameter. ZEach radicactive
test sample shall be nimbered and .the activity level recorded {initlal

reading).

L.Lh.4.3 Mechanical shock. The radicactive test sa.mph (Drewing
C124-12-5) snall be tested By dropping from a height of % Teet and
impacting on a steel ‘surréce. EicH radicactive test samle shall be
drcopped six times then suh,jected to the activi*y test L.%.%.2 and the
results recorred. e .
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5. PREPARATION FOR DELIVERY
4

5.1 Peckeging.

5.1.1 lavel A. Ra.d.ioactive test samples shall bte individual.ly peck-
eged, methed IC-3 of MIL-P-116, in a paperboard box, of opticnal type
and class, conforming to PFP-B-676. The test sample shall be sufficiently
cushicned to £111 all voids with material conforming to FFP-C-8L43.

5.1.2 level C. The radicactive test samples shall be packaged to
afford adequate protaction against detericration and damage from the
supply source to the first receiving a.ctiv'ity for immediate use.

5.2 Pacidnz.

5.2.1. level A. Radlcactive test samples, packaged as specified in
5.1.1, shall be packsd in a quantity not.tc exceed the applicable re-
quirement specified in Department of Transportation (DOT) regulations
LSCFR 171-179 in a cleatad plywood box conforming to oversees tipe,
style J of PPP-B-60l, for a type 2 average load. Unless otherwise
specified, the plywcod siall be provided with water repellent pre-
servative treatment as specified in PPP-B-cOl, in additiocn, wood cleats
shall be immersed for a minimm<cf three minutes in the same preserva-
tive as that specified for the plywood (see 6.2).. Each inside face of
the wood bax shall be lined with fiberbcard sheets conforming to grade
W5¢ of PPP-F=320. Additicnal sheets shall be added eas required to
assure a tight pack. Boxes shall be closed and streapped using galva-

_nized strapping as specified in the appendix toc PPP-B-601.

'§5.2.2 Level C. Radicactive test samples, packaged as specified in
5.1.2, shall be packed in accordance with applicable requirements speci-
fied in DOT regulation L9 CFR 171-179 to insulre carrier accsptancs and
safe delivery to the first damestic destinaticn, Containers shall ccmnlj
wvith Uniform Freight Classification rules or regulaticns of cother carriers
applicable to the mode of transportatiom. '

5.3 Maridng. In addition to any special mariking required by the
contract or order, unit packsges shall be marked in accordance with
MIL-STD=129, DOT regulaticn 49 CFR 171-179 end MIL-M-19590. Shipping -
containers shall be marked as showm on Drawing D150-2-l. .

6. NCTES

6.1 Intended use. The radicactive test samﬁles covered by this ;neci-
fication are intended %o provide a radiation source that permits tz

- operator "to ascertain the operating condliien of UV "FDA 27 Tadiac set™

when no known radiation £ield is available.
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G.é Ordering data. Procurement documents should speciry the -
following:

(a) The title, number, and date of this specification.

(b) Llevel of packaging and packing required.

(¢) Quantity required in each shipping container.

(2) When weod preservative is not required ca shaipping con-
tainer.

6.3 Caution. Care should be exercised to prevent injury to perscnnel

engaged in handling and testing radicactive sources. The Naticmal
Bureau of Standards handbook (NBS No. 73) and Atcmic Energy Ccmmission

Regulation 10 CFR 20-40 contain information perta.ining to protection
of perscnnel from radicactive emanaticns.

Custodian: ' Preparing activity:

Aoy - MO ' Army - MJ (EA)

Project No. 6665 -A217

7T U. S GOVEANMENT PRINTING QFFICE: 1968 141 520/ A-708 1
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“(SEE WIL-STD-481 FOR INSTRUCTIONS) : ) 2 7 MAR 1970

.-

ENGINEERING CHANGE PROPOSAL (SHORT FORM) . DATE PREPARED " JECP NO. - |PROCURING ACTIVITY NO.
212.0C6"

2. MFR, CODE

I. ORIGINATOR NAME AND ADDRESS

Def Dev & Engr lLab
Pdn & Maint Engr Ladb

3. CLaASS OF ECP 4. JUST. IS.FRICRITY

caocg s

—— ——
6. SPECIFICATIONS AFFECTED . - " . 7. ORAWINGS AFFECTED
MFR. CODE |. " SPECIFICATION/DOCLMENT NO. MFR. COQE | - NUMBER REV.
MIL-R=51305
| N R S
8. TITLE OF CHANGE = _ - - Ny 9. CONTRACT NO. & LINE ITEM s
Revision to Specification - | DAAA15-T0-C~0082
10, CONFIGURATION 1TEM NOMENCLATURE T TN P RGOOCTION
Radicactive Test Sample, Kr 85, MX-7338 : | Dgves Owe
12. NAME OF PART OR LOWEST ASSEMBLY AFFEGTED ]13. PART NO. OR TYPE DESIGNATION -
Military Specification _ * MIL-R-51305

T4, OESCRIPTION Of CHANGE
For details to changes see gttached DD Form 1695, Notice of Revisien.
Changes occurr in the following naragraphs‘ 3.1.2.2

1S. NEED FOR CHANGE . )
To improve the radicactive 1eakage test prOcedure, to assure a better cuality
'end item and to clarify method of determining end item effective activity.
CONCURRENCE : ?D‘*-%";—ZL“‘j:j“‘J“ M
. *at’ UIS VALCARENCGHI, QA Zngr

. 16, EFFECT 0N> ASSOCIATED EQUIPMENT

Necne

7. PRODUCTION EFFECTIVITY BY SERIAL NO.. : 8. EFFECT GN PRGDUCTION DELTVEAY SCHEDULE
All items v i . None

19. RECOMMENOED RETROFIT EFFECTIVITY ‘ : 0. Es'ﬁm—rzg KIT DEwivERT SCHEGULE
N/A . - N/A

21. ESTIMATED COSTS/SAVIRGS

None

22. SUGMITTING ACTIVITY AUTHORIZING SIGNAAUR T £
R/ d 4 [ . . . pvEA Ty T
MICHAEYL, J, SCHUMCHYK ({4 57‘; M\vu VJ Praduetian Tnsineer MVIERNY,
. b . APPROVAL/DIS-\PPROVAL

GOVERNMENT ACTIVITY ) . ) SIG‘{ANRE QATE

DD |a::.u 1693 . o , ._ ‘ | . ’ ‘ 2-1%340 |
NI | o |
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s ' , . NOTICE OF REVISION (NOR)

- - . : (SEE WIL-STD-480 FOR INSTRUCTIONS)
' This revision describaed below has been avthorized for the document listed.
$.. ORIGINATOR NAME AND ADRDRESS | DATE MFR, COOE NOR. N9.
Def Dev & Engr Lab ' 7 MAR 197 R12-0C6-00L
. 'Pdn & Maint Engr Lab :
2. TITLE OF DOGUMENT . ] 3. WPR, cnu 4. COCUMENT NUMSER
. : ‘ ' MIT-R=-5130%5
Military Specification ' ' ' [ s.mtvigion (TTea 2 s. iC? Q.
. . . . ) tcusegny) - , .Il 212-CCC

7. CONFIGURATION ITEM (OR SYSTEM) TO WHICH ECP APPLIES

Radioactive Test Sample, Kr 85, MX-7238

8. DESCRIPTION OF REVISION
: a. Change Para 3.1.2.2 to read as follows: Radicactive Leskage. The capsule
shall show no evidence of radioactive leakage when tested as spec11=ed in 4,441,

b. Change Para 3 3 to resd as follows. Activity. The radioactlve test sarple
shall have an effective activity of 5 millicuries + 10 percent, corrected for ccrper
and saluminum radiation attenustion, when tested as “specified in L. h k.2,

c. Parak.l,3.l(b) Critical defect No. 1 - Delete "Hermetic seal” and add
"Radiocactive leakage". )
d,._change Para b.4.4.1 to resd ss follows: Radicective Leakage. Each

capsule (Drawing B12L~.12-8) shall be placed in a small volume container end
tightly sealed. - Subject the container to a 2 hour vibration test in accordance
‘with ASTM Method DS9S in such a manner that the speed of vibration will yield
output forces acting on the conta'iner 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 radiocactive
leakage using a sultable calibrated survey meter.

e. Change Para~k.h.h.2 to read as'follows:"Activity. The radiocactive
test sample (Drawing Cl24-12-6) shall be tested for efrective activity using -
‘a calibrated scintillaticn probe connected to 2 scaler or spectrometer. Correct
the activity readings for copper and aluminum radiation attenuation. Each
- radiocactive test samnle shall be numbered and the -activity level recorded
(1n1tial readlng) .

9., THIS SECT!ON FOR GOVERNMENT USE 2NLY

. A, CHECK oML

EXISTiNG BO:UNEIT SIJPPLEMEITED BY THIS REYISED DOCUMENT MIST BE RECEIVED SEFORE CUSTOO1 AN OF. MASTER OOCUMENT SKALL MAKE L3OVE
NOR RAY BE USED IN MAKUFACTURE. i MAKYFACTURER WAY (NCOAPORATE THiS CHAMGE. AEVIZION Un0 FURMISK REYISED OOCUNENT 7O:

W, AGTIVITY THORIIZG TQ APPROVE CHANGL FOR GOVERWMENT = I SIGNATURE A0 TITLE /T/;p;fﬂ L1 {!,,( /L DarTE

Def Dev & Engr Lab, Pdn & Maint Engr LabiMICHAZL J. SCFU‘CFVT,,Pdn'Fner 25 Max

10, ACTIVITY ACCOMPLISMING AKVISION l(vlll@ COMPLLTED (51CNATUAE) QarE

'DD.,.c..1695
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L 4
. . : Lt . ] ] .. | RETAINING SLEEVE-PART NO. 10SL (WOLE SIZE FOR.SLEEVE 2210 (.o \oor 5 -
. e ‘SECTION A_A o o I US 185 MIKIMUM PULL
. ’ : b St ] COUPLING-PARY KO. ICA :{.1684.015 NOLE D1A) SEE NOTE 7 &
SCALE 2 o N ) . | CMAIN PART KO. 10 (CARBOW STEEL, NICKEL PLATED) LENGTH [ . .
) ) i . c 24" 1enes < 122 . )
[} . RING, OCLE, CLASS 2, SI2E 0/18 X 2/16 X .0025 NOM THK,
T ! cAb 08 ZiNC PLATED : HIL-R-3390 !
v - - - . [ANODIC COATING B MIL-A-HE2%
' f ) e . R
YoTL3: _ o ) ‘" .- . [AnuELive, gpoxt pESIN, TYPVS 1 - NIL-A-8A23 ¢
‘ o . ) : .. LAGUER, ACRVLIC, COLCR FiMPLE WIL-L-d1353 :
1 1S ENLANG SHALL BE INTERPRLIED IN ACCONDAKCE Wil . .
AFUCABLE STANDARDS LISTED 114 £t SPEC ANL-DIOUQ 1 jui2d-1d-1e TUENTIFICATION TAQ *
2. THE FOLLOVING AKE MANNATORY WHEN INDICATED BY ¥ v 1 [s124-12-9 PLUG i -
C PEMOVE BURRS  [3 BREAK SHANP EOCES .010 MAX g : . 1 lo12¢-12-8 |capsurx . . L
O FRLETS 010 MAX R. ' 17 Joi24-12-7 BODY - ;
O v ALL OVER, EXCEPT AS NOTED : . : a%:) [omvmo on part No| ¢ NOMENCIATURE MATERIAL srEcikication |1
(7 DIMENSIONS APPLY AFTER PLATING 4 _ : »
O TOLERANCES ON STOCK MATCRIAL SITES, SHALL BE AS . T : LIST OF MATERIALY
SOLCIFIED (N APPLICAGLE 81 (Clll ALIONS, . - . L P . R 1, M APPICATION AMELNS Ule NaiSE SFCINILD OBiGINaL DAIL 26 APE 1968 DEFT OF THE AnNY
: T, Kl awve - s . . ARMY E
3. APPLY ITEM 8 FOR DISTANCE INDlCAIED o .' » vmu::::';:':. ARG IN INCHED T ot . ) v 5(‘2('&“ ‘e?lfh\rx.o?“[).ﬁ(nsniNAL
U, APPLY ITEM 8 AROUND ITEM X AND PRESS FIT :"in 3 INT0 ITEH l. ; Bt 2 MACE DICMALY 2 B4 re.e W - :
K, SEAL ASSEMBLY WITH  {TEM 6. SEALEP EWD © ssmur SN!LL BE FAEE AN T 3 UK DO £ 010 .u--um S ]
OF EXCESS EPOXY NESIN AKD $HOOTH. e, _:' TRACTIONS + 3/18 A g_, . RAD'OACT,VE TEbT SAMPLF— N
8, FOR LECKAGE (EST AND ADCITIONAL REQUIREMENTS SEE END 1TEM SFFC . T K aoUs 2 ' : ,
HIL-R-513C%, ' [T ey nr-fnv’é'\/\ X dL : MX7338 / PDR ‘27R
7. 8ALL  CHAIN MFG CO, INC . : ) : 1 pL124-13-4 R . } pl.- 7 . )
74r S, FULTON AVE, . . ) © Jewo snu cooe no |- . ) ) -] Ariovam wy atole ar ca COPE IDENY Nu.p SIZE
MOUNT VERNON, NEW YORK, 10530 . " 7 1 q. Iateiria } _ _
_ | : 2 _ Poung 813611 c|C!24-12 -6
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Product speciiication

Variable energy X-ray source | Ehc';:,
code AMC.2084 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
. Saction of lid - (6/ targets)
e e ]

X-ray aperture
Target

- Sealed annular l
primary source |
1

- 37 Dimensions in mm

Primary source:

A 10mCi 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 - Energy (keV) n Photon yield 2

selected K a KB , (photons/sec per steradian}
Cu 8.04 8.91 2,500

Rb 13.37 14.97 8,800

Mo ) 17.44 19.63 . 24,000

Ag 22.10 24.99 38,000

Ba 32.06 36.55 46,000

Th - 4423 50.65 76,000

Notes: (1) weighted mean ehergies.

(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: (exciuding emission aperture where the dose rate will vary with the target in use] <0.1mR/h

{as measured with type N1S295 gamma dose rate meter which has a fiat energy response from 45keV to 2.5MeV.)
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- Certificate of radioactive sourceintegrity QCS sz tosue

Tille : Variable Energy X-Ray Source (V.E.X.)
Assembly code X208
Assembly drawing +  ARC 10469/5
* Nuclide :  Americium 241 (Am-241)
Radiotoxicltygroup @ A

Maximum activity : 30mCi (1.11 GBq)

CLASSIFICATION _ : BS/ISO/ANSI77 (64344 (Asgessed)
RECOMMENDEDWORKINGLIFE : 15 Years (sesovarieal)
Testsources : No tests were performed. This assessed classification is based on

experimental data obtained from tests performed on the V.E.X. primary capsule
K assembly Code X1146. Drawing number ARC 10048/S. See QCS144 for BS/ISO
! clagsification and QCS402 for IAEA special form testing.

Tests carried outIn accordance with Recommendation of:

B5-6388: | 480.3010: ANSHNG4R ! | tAEASefetySernesNeS!
Leaktest |TEMPERATURE| PRESSURE IMPACT | VIBRATION' | PUNCTURE
method ' Units

Cuaity Gontoter- se~ Epcl SG S S T e



WK G o ot s i . poe Pvediiy skl S blla

Buckingticunshics Fogland bw27 9 L. lnlnx ANMNMACTIVAG ) 5’8 8 7 7

! Certificateofradioactlvesoufceintegrity QCS 166 e 3

Title : Low Energy Photon Annular Source (V.E.X. Primary Capsule)

Assembiycoda + X1146
Assemblydrawing : ARC 10048/s

Nuclide : Americium-241 (Am-241)

Raglotoxicity group : A

Maximum activity : 30omci (1.11 GBg)
CLASSIFICATION . "BS/ISO (64344

RECOMMENDEDWORKINGLIFE : 15 Years (sea overleal)

Testsources : Two active sources serial numbered AMC1847 and AMC1848. Each
containing 10 millicuries of Americium-241 as ceramic. Assembled as per drawing

number ARC 10048/S Issue B.

Tests carried outin accordance with Recommendation of:

-

BS.5288: - 1976  150.2019: 1980(E) ANGHNG42: . IAEASalok-Soros o6 !
Leaktest |TEMPERATURE| PRESSURE IMPACT VIBRATION | PUNCTURE
" method 6 4 3 a 2 Units
— PASE PESS PASS PASS PASS -
Immaeraion 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 tested for IAEA special form material approval.
See QCS402. }

luohelf R .G Ml :

...........................................................................................

Quality Controlier - Sources ‘ , Production Manager - Sources

é?;c/é’a | 30 April 1988

ISSUED e MY 108 s EXPIRES ceneernmore ettt st
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Certificate of radioactive source Integrity QCS 4wz 1ows 3

Title _ : Low Energy Photon Annular Source (V.E.X. Primary Capsulse)
Assembly code . X1 .1 46

Assembly drawing ! ARC 10048/S

Nuclide .t Americium-241 (Am-241)

Radiotoxicity group : A

vMaxImumactlvlty ! 30mCi (1.11 GBg)

o JsSHER

CLASSIFICATION : Spacial Form
RECOMMENDEDWORKINGLIFE : 15 Years (see overisal)
Testsources :  oOne simulated source serial number 1. Containing SuCi of soluble

Caesium=-137 chloride. Assembled as per drawing number ARC 10048/S Issue B.

Tests carried out inaccordance with Recommandationof:

-

8658 1602046 ANGHNG42: IAEA Safety SerlesNo.6: 1973

Leaktest |TEMPERATURE IMPACT PERCUSSION Units

method IS0 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
’3"11“’“ igsatjon PASS PASS PASS 1

ressurisation ' ' ' -
(aCR 13) 3.06 x 10‘%’ .53 x 1072 4.79 x 1078 mpar L sec

NOTE: This capusle also has a BS/ISO integrity classification of C64344.
Sea QCS 144. .

............ ;llll'g‘-l’lnvuq- a3 A T L L L L L L L T TR Y P T Y TX AN PR TR LLL)

Cuaility Controller - Sources 4. . Production Manager - Sources
Ae/ 6‘/ |
21_May 1985 A R o AU - L. an I.....!.i anna



Reference.......oecnns GB /110/5 .....................

Certificate ISsue......Sovveeenieereeeceeeereececanees

Certificate of Approval
of Design for Special Form Radioactive Material

L Title
Low Energy Photon Anmular Source - Capsule X.208

Drawing Nos and Specification Reference

ARC 10048/ Issue C
ARC 10040/ Issue B

RSD/CTR/133 Dated 23 July 1981
. Radioactive Material . Maximum Activity
Americium 241 | 30 mCi

1 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 Design. 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 Amercham Internztional plc

In thé event of any alteration to the above menticned 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 2nd is valid until 31 October 1987

Competent Authority
‘Identification Mark:

GB/110/s

o, fg\‘TEELQc~»k-\°—\

TUNITED KINGDOM COMPETERT |
AUTHORITY FOR THE TRANSPCORT ' v Transporhi)dlologlcal Adviser
: ' Department of Transport
: . - 80CT 1984 - 2 Marsham Street
, éﬂa/y)_ OF RADIOACTIVE _ . o London SWIP 3EB
MATERIALS ) ' On behalf of the Secretary of State

__ Jor Transport and rhe Deparrment of



~  Technical
- information

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 resuit of any routine content or output
measurements.

Source dimensions, where these are critical, are also
checked. v

Special testing of prototypes, see page 98.

Standards for the testing of sealed radioactive
sources have been specified by the Internationatl
Standards Organization, as follows

ANSIL.1677 'Sealed radioactive sources—General’
ANSL2919 ‘Sealed radioactive sources—
Classification’
and L= ' .
ANSI Technical 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,

énal 43 -

Quality control

=Wipe test A N

The source is wiped with a swab or tissue,
moistened with ethanol or water; the activity
removed is measured. Limit: 0.005uCi.

Wipe test B

The source is wiped with a swab or tissue,
moistened with ethanol or water; the activity
removed is measured. Limit: 0.05uCi.

Bubble test D& _

he source 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:
0.05uCi.

«Immersionitest’L
The source is immersed in water at 50°C for 4 hours
and the activity in the water measured. Limit:
0.005,.Ci.

Immersion test M

‘The source is immersed in water which is raised to
100°C and held at that temperature for 10 min. The
water is then removed, the source cooled and rinsed
using fresh water. These cperations are repeated
twice, boiling in the water from the preceding
rinsing operation. If the activity detected in all the
liquid collected is less than 0.005u.Ci 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 § x 107"'Ci per 24
hours. :




U. S. ARMY ELECTRONICS
RESEARCH & DEVELOPMENT COMMAND

Fort Monmouth, New Jersey

ENGINEERING DIVISION
TECHNICAL SUPPORT ACTIVITY

ENVIRONMENTAL TEST REPORT

AMERSHAM CORPORATION, AMERICIUM-241 (AM-241),
VARIABLE ENERGY X-RAY SOURCE

Prepared By
JOHN M. LYNCH

DELSD-E REPORT NO. 86 | 6§ SEPTEMBER 1985

» . THE VIEWS, OPINIONS, AND/OR FINDINGS CONTAINED IN THIS REPORT ARE THOSE OF THE ENGINEERING DIV SION, TECHNICAL SUPPORT ACTIVITY, ERADCOM; AND
v/';‘- SHOULD NOT BE CONSTRUED AS AN OFFICIAL DEPARTMENT OF THE ARMY POSITION, POLICY, OR DECISION, UNLESS DESIGNATED BY OTHER DOCUMENTATION.
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ENVIRONMENTAL TEST BRANCH
ENGINEERING DIVISION
TECHNICAL SUPPORT ACTIVITY
FORT MONMOUTH, NEW JERSEY 07703-5301

DELSD-EE

DELSD-E REPORT NO. 86 . ' 6 September 1985

- SUBJECT: Amersham Corporation, Americium-241 (AM-241),

Variable Energy X-Ray Source

BACKGROUND:

a. The Amersham Corporation Variable Energy X-Ray Source is to be used for the
calibration of the PDR-56()/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
Otfice, Fort Monmouth, New Jersey.

c. An X-ray source was supplied by the CECOM Safety Office for testing.

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. .

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 W F-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-810C,
Method 512.1, Procedure I. The source was stored at +1309F 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 iest_
caused no damage or degradation to the X-ray source (see Figure 1, Data Sheet,
Appendix A). .



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).

HIGH TEMPERATURE TEST:

a. Test Requirement: The X-ray source shall withstand exposure to ambient air
temperatures as high as +1600F. :

b. Test Facility: The X-ray source was tested in 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 501.1, Procedure II. The chamber temperature was raised
to +120°F and mamtamed for 6 hours. During the next hour, the chamber was raised
to +160°F and maintained for 4 hours. The chamber temperature was then returned
to +120°F within a | hour time period. The 12 hour cycle described was repeated
two additional times for a total of 36 hours. Upon complenon, the chamber was
returned to ambient condmons.

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).

LOW TEMPERATURE TEST:

a. Test Requirement: The X-ray source shall withstand exposure to ambient air
temperatures as low as -60°F,

b. Test Facility: The X-ray source was tested using the Tenney Model TR-16
Temperature Chamber.

N



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 -609F 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).

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. o

Cc. 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). ' ' '

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 90° location
about the circumierence, from a height of 48* 2 inches, for a total of 12 drops onto .
2 inch plywood backed with concrete.



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)
Altitude (MIL-STD-810C, Method 500.1, Procedure I)

High Temperature (MIL-STD-810C, Method 501.1, Procedure II)
Low Temperature (MIL-STD-810C, Method 502.1, Procedure 1)
Vibration (MIL-STD-810C, Method 514.2, Procedure I)

Drop (MIL-STD-810C, Method 516.2, Procedure II)

X XXX KX 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.




X-RAY SOURCE, POST IMMERSION

FIGURE 1
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FIGURE 2. X-RAY SOURCE MOUNTED ON
VIBRATION EXCITER.




FIGURE 3. DROP TEST OF SOURCE IN CASE.
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DEPARTMENT OF 1t Aruvsy
HEADQUARTERS, US ARMY COMMUNICATIONS-ELECTRONICS COMMAND
AND FORT MONMOUTH

FORT MONMOUTH, NEW JERSEY 07703-5000 -
REPLY TO
ATTENTION OF

 AMSEL-SF-MR 6 May 1986

MEMORANDUM FOR RECORD

SUBJECT: Requirements of U.S. Nuclear Regulatory Commission (NRC) License
for the AN/UDM-1 Radiac Calibrator Set ard 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 QOfficer, emergency situations, operating and
maintenance instructions, as described in T™M 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 radioclogical 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 amerndments 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 1311.b of 10 CFR Part 19. The CECOM Safety
Office may be contacted by telephone on Autovon 995-4427 for this purpose.



DEPARTMENT OF THE ARMY
HEADQUARTERS, US ARMY COMMUNICATIONS-ELECTRONICS COMMAND
AND FORT MONMOUTH

FORT MONMOUTH, NEW JERSEY 07703-5000
REPLY TO
ATTENTION OF

AMSEL-SF-MR ' 6 May 1986

MEMORANDUM FOR RECORD

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 arnd 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 llcense/regu.latory requirements, duties of
the Radiation Protection Officer, emergency situations, operating and
maintenance instructions, as described in ™ 11-1174.

b.  Form NRC-S Notice to Employees, for required posting wherever the
cal:Lbrator 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 Commarder, U.S. Army Communications-
Electronics Command, ATIN: AMSEL-SF-MR, Fort Monmouth, New Jersey 07703-5024.
This is in compliance to paragraph 1311.b of 10 CFR Part 19. The CECOM Safety
Office may be contacted by telephone on Autovon 995-4427 for this purpose.



AMSEL-SF-MR 6 May 1986
SUBJECT: Requirements of U.S. Nuclear Regulatory Cammission (NRC) License
for the AN/UDM-1 Radiac Calibrator Set and Title 10,
Chapter 1, Code of Federal Regulations, Parts 29, 20 and 21
{10 CFR Parts 19, 20 and 21)

Reviewed by:

BARRY J. -
C, Radiol 1/sfty Engrg Br
Approved by: D

. STEVEN A. HORNE
‘ - Acting Chief, Safety Office

CF: Users of the AN/UIM-1 Radiac Calibrator Set



RECOMMENDED Ci{ANGES TO PUBLICATIONS AND DaTe
BLANK FORMS

" Fervae of this lorm, ses AR 310-1; the proponent egency is the US Catalogs /Supply Manuals (SC/SM).

Army Adjutent General Center.

Use Part 1] (reverse) for Repeair Parts and
Special Tool Lists (RPSTL) and Supply 5 May 86

e TO: (Farward to proponent of publication or torm) (Inchude ZIP Code} | FROM: (Activity and locatian) (Include ZIP Code)

i

¢ AMSEL-ME-P

AMSEL~SF-MR

PART [ - ALL PUBLICATIONS (EXCEPT RPSTL AND SC.'SM) AND BLANK FORMS

™ 11-1176

PUBLICATION/FORM NUMBER

DATE TITLE

2) Apr 5% Radiac Calibrator Set AN/UDM-1

ITEM
NO.

PAGE
NO.

PARA-
GRAPH

LINE |FIGURE
NO.* NO.

TABLE
NO.

RECOMME NDED CHANGES AND REASON
(Provide exact wording of recomménded change, if Poulbu)_.

1 .

iii

1-3

ALL

6g|

3 (WRRNING
STATEMEN

)

11

Delete in its entirety, replace with:
"Report of failure of the AN/UDM~1 Radiac
Calibrator Set shall be made to the US Army
Communications-Electronics Command, ATTN:
AMSEL~SF-MR, Ft. Monmouth, NJ 07703-5024,
AV 995-4427 "

Reason: Correct procedure.

Delete entire page, change as per attached(encl 1).
Reason: Correct procedures; compliance with
NRC requirements ~

~

Add to the first line:

"An audible and/or visual alarm system..."
Reason: NRC requirement,

Change to word..."should"... to ..."shall.,."
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CAUTION

STZ-RW-1
COBALT (C38)-60

Radiac Calibrator Set AN/UDM~1 contains |@ Curies of
Cobalt-60. <Use extreme care while using this equip-
ment anu follow safe procedures in handling, storage
and disposal (AR 385-11 and AR 700-64).

Enel 1



SECTION I
A-1 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 T700-64 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 perfeormance. Put it on an SF 368
(Quality Deficiency Report). Mail it teo Commander, USACECOM, ATTN: AMSEL-ME-
MQ, Fort Monmouth, NJ 07703. We'll send you a reply.

SECTION II. US NUCLEAR REGULATORY COMMISSION REQUIREMENTS
B-1 GENERAL

The NRC sets standards/conditions and issues licenses for the use of radiocactive
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,

¢. 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 furﬁher information may also be made by calling AUTOVON 995-4427 or
COMMERCIAL (201) 5u4i-4y27,

NS



% DUTIES OF RADIATION PROTECTION OFFICER (RPO)

The specific duties of the appointed RPO will be to:
a. Ensure thatAthe 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 abpropriate radiatien warning signs.l
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.
g j. Ensure that all Army, DOD, and Federal Regulations are being followed
.G 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 Saféty
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 expeosure 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) 1Internal exposure is the result of personnel becoming contaminated when

radivcactive. particles are inhaled, swallowed, or absorbed through breaks in the
skin, .

(2) 1In the event of a known or suspécﬁed 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 calibrater., Cover it with plastic, seal it with
tape and label it as contaminated.

{2) Monitor personnel, equ1pment and areas for possible contamination and
decontaminate as required. :

(3) Report the item to the USACECOM Safety Office.
(4) Dispose of thé 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.

¢, Firefighting Emergency Prbcedures.

(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 equ1pment when fighting fires
1nvolv1ng radioactive items.-

(2) Emergency procedures.

(a) Evacuate personnel in the immediate area who are not directly invelved.

(b) MNotify the fire department.

(e) Extipguish 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.

wwl(h) Decontaminate personnel, equipment, supplies and environs.

(1) The RPO shall record and report the results of the fire to Commander,
USACECOM, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ O07703-5024.
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WARNINGS

Dangerous gamma radiation is giten 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 mdmdual who has received specific tralmng in the proper

" use of the set.

Never eat, drink, or smoke while using the radicactive 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 pmtecnon 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 workmg order;

e.g., an AN/PDR-27 radiac set.

Never leave an unshielded radioactive source unattended. If necessary to leave the source set, mhleld the radioac-
tive source and lock the container.

_ If a radioactive source capsule is damaged or broken and radioactive contammatmn 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 pmtectxve gloves whxle performing the leak test. Do not K

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 dlsposa.bke protectxve gloves.

Before removing the radicactive 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- E

proximately 16 meters (53 feet) square. The calibration site may be in a one-story building or out-doors.-

¢ N
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REPORTING OF ERRORS

You can improve this manual by recommending improvements usmg 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 Provmg Ground, MD
21010.

In either case a reply will be furnished direct to you. '
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INTRODUCTION

Section |. GENERAL

1-1. Scope .

* This manual is published for personnel who operate the
MB3A1 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 lssue of Radioactive
Saurce Sets

M3A1 radioactive source sets are 1ssued 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 M3Al
source set without a specific DA authorization as the
NRC license ‘is eqmvalent to DA authonzatmn 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)

"(8) 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.
. 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. Supemsnon

a Handling, storage, transfer, use, and dlsposal 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. TKF3 (or its
equivalent) 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.

c. 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 be placed in the individual’s
official personnel folder (201 file).

1-5. Control
The M3A1 radioactive source set is classxfied as an<ne
dividually controlled item: '

a. The radiation protection officer will obtain writ-
ten approval from his Command radiological control of-

- ficer to ship the M3A1 set to another installation or ac-

tivity. After written approval is obtained, the radiation
prot.ection 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 radicactive source set
records will accompany the source set to its new
destination. |

b. Within 5 days after receiving the radaoactwe
source set, the receiving radiation protection officer
will send two copies of the DA Form 2791-R receipt to
his radiation control officer.

¢ 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 submxtted through command chan-
nels.

Section 1. DESCRIPTION AND DATA

1-6. Use
The Department of the Army is aut.honzed by the
Nuclear Regulatory Commission (NRC License No.
19-1826-2) to procure, use, repair, and transport M3Al
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 Radicactive Source Set

AR600741
Figure 1-1. M3A1 Radioactive source set.

The M3A1 radicactive source set (fig. 1-1) consists of a
storage case, a radioactive source and shield assembly
with an M1A1l gamma cobalt 60 radicactive source, a
calibration chart for the source, an M4 telescoping
radicactive 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

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 1/1000 rad.

(1) The cover is attached to the case by two hinges

{4, fig. 1-2). A chain (7, fig. 14) 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. 1-2), one at each
side.

(2) The identification plate on the cover of the
storage case of each radiocactive source set is shown in
figure 1-3. )

(3) The case is painted yellow and marked in accor-
dance with Department of Transportation Regula-

_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. 14). A shield (11, fig.
14), 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. 14), deseribed in (2) below, is fastened inside the
cover of the case.

1) Shield. A cylindrical lead shield (11, fig. 14),

approximately 6 2 inches in diameter and 6 1 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 )6 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% 'inches 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 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 com-
bination can be changed by use of a key which is sup-

phed with the lock.



4 Hinge - v 1 Catch
5 Eliptical DANGER Warning background 2 Identification plate

6 Handle 3 Radiation sym

-Figure 1-2. M3Al storage case (exterior).

TM 3-6665-214-13&P
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Figure 1-4. Storage case and radioactive source auenibly {exploded view).

(2) Cobalt 60 decay curve (fig. 1-5). The cobalt 60 as the source. The name and address of the manufac-
decay curve, mounted on the inside cover of the turer; the date of calibration of the radioactive source;
radioactive source case, bears the same serial number the strength at time of calibration in units for exposure
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. .

dose rate at a standard distance; i.e., millirads pef hour The decay curve is used to determine the relative per-

(mrad/hr) at a distance of 1 meter; the activity at the. - cent strength or activity of the cobalt 60 at a given time
time of calibration in millicuries (mCi); and the (years and months) after the date of initial calibration.

replacement date are shown on the decay curve chart.
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Figure 1-5. Cobalt 60 decay curve.
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c. M1A1 Gamma Cobalt 60 Radioactive Source As-
sembly (fig. 1-6). The M1A1 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 MB3Al
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 usiog the
radioactive source set.
(1) Radioactive source capsule. The radioactive
source capsule is a sealed steel capsule, ¥ inch in
diameter by 5 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 mCi. (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 (energy: 0.32 MeV)
. and two gamma rays (energy: L17 MeV and 1.33 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 assembly. 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) Lifting dzsk. The hftmg disk, made of ferro-
magnetic steel, is approximately Bhs inch in diameter
- and s 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 radxatxon
hazard symbol is purpie. :

4
s
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AR600745
1 Lifting disk 3 Source capsule
2 Chain : 4 Connecting ring

Figure 1-6. M1AI gamma cobait 60 radioactive
source assembly.

d.oM4 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 M1A1 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 radicac-
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 %2 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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Exposure rate at activity

Wwire that passes thrdugh 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

T™M 3-6665-214-13&P

* 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
2 Fl:g?ble arm assembly
3 Extension

AR600746

4 Retaining nut
5 Handle and housinﬁ)a.ssembly
6 Magnet control kn

Figure 1-7. M4 radioactive source magnetic handler (telescoped).
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Figure 1-8. M4 radioactive source magneac handler (extended).

1-8. Tabulated Data

Numerical data are approximate.

Radioactive material ........... Co %0 (1 beta particle 0.22 MeV: 2
: i gamma rays 1.17 and 1.33 MeV)

Activity at time of initial 80-130 mCi.

calibration. :

level of 100 mCi Cobalt 60. _ + mradhrat 1 yard)
Dose rate at surface of capsule Greater than 10,000 rad/hr

" 132 mrad/hr at 1 meter, (158.

Halflife....................... 5.3 years
Weight: : .
M3Al radioactive 150 1b.
_source set. R
_ Magnetic handler .......... 2iklb.
Cubage:
M3A1 radioactive L75 cu. ft.
source set.
NRC license number. ... ........ 19-1826-2
BE permit number ... ... ... .. BES670

1-8
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.~ CHAPTER 2
OPERATING INSTRUCTIONS

Section I. PREPARATION FOR USE

2-1. 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 radxatxon area (para 2-3).

_b. Maintain desimetry records (para 24). -

c. Inspect exterior and interior of the storage case for
damage. Examine case and contents for mxssmg parts.
. Hf source set is damaged, or parts are missing, report an
_ improper shipment. (DD form 6).

d. 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 2-9%).

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 Radloactlve
Source Sets

The M3A1 radioactive source set will be sent to vdepot

" maintenance personnel once a year for calibration.

2-3. Posting Radiation Controlled Area

a. A radiation controlfed 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 protectxon
The perimeter of a radiation controlled area is usually

' - established where the radiation intensity is 2 mrad/hr.
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 bargiers 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, & survey should be made with a
calibrated radia¢ 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 a¢-
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, yasimetry Records :
a. Record daily self-reading dosimeter readings of in-
dividuals for exposure control purposes.

2-5. Leak Test

Perform a leak test (wipe test) upon’ receipt of a
radiocactive source set and at least once every 6 months

thereafter; perform a leak test prior to_shipment or at
any time it is suspected that the radioactive source
may be leaking. :
' WARNING :
Wear a film badge, a calibrated dosimeter,
and disposable protective gloves while per-
forming the leak test. Do not spread con-
tamination by touching other ohjects 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-2%( ) radiac survey meter.

(2) A film badge_ .apd a ‘calibrated IM-9 series -

‘Section Il. LEAK TEST

b. Filnt badge doéimetfy exposure records will be
‘'maintained. Unusual exposures will be investigated
and reported.

dosimeter for each individual taking part in the leak
test.

{3) A pair of disposable protective gloves for the in-
dividual who wipes the shield.

(4) An unfolded sheet of paper toweling or plastic
sheeting of approximately the same size as the paper
toweling, ’ : ,

.{5) At least one high-wet-strength filter paper disk
approximately 1 inch in diameter for each wiping.

. NOTE
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. ) i

(T) A pencil, dowel, or stick approximately 7 inches
long with a flat end.

'(8) Pressure-sensitive tape. v

b. Prepare the Test Site. Select an area away from
the normal stream of traffic. The test site may bein 2

-
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one-story building or outside. The area of the test site
shouid 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 shxeld
(para 2-9) and place it on the paper or sheeting.

(2) Use a calibrated AN/PDR-2( ) 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 radxoactxve con-

tamination.

(a) If the meter readmg is 1.0 mrad/hr or 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 readmg, 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.

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). ’

2-5. 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

24

(3) Moisten the filter paper dxsk with distilled or

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. Decontammate 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 mrad/hr above background radiation,
lock the fadioactive source in the shield.- Set™ the
radioactive source set aside. Submit the filter disk to a
radiological laboratery 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 radicactive
source set may be used.” '
(3) If the meter reading is 0.1 mrad/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 capablie of accurately
measuring 0.001 microcurie is available, evaluate the
filter paper disk, and send a copy of the resuits 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



Commander v
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

. T™ 3-6665-214-13&P

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 personnei making the
test.

b. Test records are subJect to periodic inspections.

Section 11, OPERAT!NG UNDER NORMAL CONDITIONS

WARNING
F‘rom 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 t.he 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). _

¢ To check the serial number on the unders:de of the
lifting disk, follow the procedures described in
paragraph 2-95(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 radicactive 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 withdraw
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 Saurce From
Shield

a General Each time that a radloactwe 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 2-5¢). 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 magmetic 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 haper clip
or small nail. The clip or nail should be attracted and
held to the cap by the magnet. Turn the magnet contfol
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 uniess
the magnetic handler is fully extended.
Never turn the knob in a clockwise direc-
- tion.
(4) Unlock the eombination lock (5, fig. 14) and
remove the lockbar (4).
‘NOTE
The radiation protection officer will keep a
record of the combinatien 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 shleld 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 magmet cap end of the handler in con-
tact with the lifting disk.
(7) Lift the radicact’’e source assembly out of the

2-5
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shield with thé handler and carry it to the calibration
- site. o : . o

2-10. Returning fov .rctive Source to
' Shield ' ' _
Use the magnetic handler (remote-handling tongs) to
return the radioactive source assembly to the shield;

- Section V.

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 g1ven 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

@ 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 the -

strength of the source in mrad/hr 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 thé 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 mrad/hr at 1 meter
when initially
calibrated
Calculation....... -132 x 72
. 100 = 95.04

‘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 = %

dose rate in mrad/hr

Where: R =
= present strength of source (g above)

S

-2-8

CALCULATIONS

lower the source capsule gently into the well in 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.

d = distance from source in meters (1
' meter equals 39.37 inches or 3.281
feet).
Example: '
Present strength

95.04 mrad/hr at 1 meter
of source (S) ' :

(a above)
Distance from ..... 2 meters
source (d) - .
Calculation........ 95.04 = 95.04 = 23.76
22 4
Dose rate (R) ....... 23.76 mrad/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 whlch a given dose rate (R) will

be obtained: )
/ S
i=/ 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 mrad/hr atl
meter (s above),
Given dose rate (R) 23.76 mrad/hr at 2 meters (b

above).
gsﬁ :z\/ 4 = 2

~ Caleulation . AU
' 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
(mrad/hr)
t = time of exposure in hours °
Example:
Dose rate (R) at 2 meters, 23”6 mrad/hr (b
above).
Time (t) in hours. ' hr -

Caleulation...... 2376 x e = 23.76 = 11.88
, - .

Dose (D)......... 11.38 mrad



T™ 3-6665-214-13&P

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 temperatire
changes (FM 2148). .
b. Preliminary Procedure.
: WARNING
Never take the radioactive source from the
shield without having a radiacmeter avail.
able and in good working order; eg., an
AN/PDR-27 radiac set.
(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 performing the calibration. Prepare-a table
with the following column headings:
(a) Distance from Source (meters). .
(&) Calculated Dose Rate (mrad/hr).
(c) Survey Meter Scale Reading (mrad/hr).
(2) Under the Distance from Source reading, list 12,
1,1%,1%,2 2%,3,4,5,7, and 9 meters.
(3) From the cobalt 60 decay curve chart, calculate
the present strength of the radxoactlve source (para
2-12a).

{4) Use the value obtalned 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
2-12¢). 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 (para

2-12¢). 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 surface approximately 16 meters (53
feet) square. The calibration site may 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 poxnt 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 Wlth 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 readmg {(c) below) on the 0 to 0.5
mrad/hr scale,

v (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.

() Record each scale reading in the proper place )
in the tabie.

(¢) 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 caleui-
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 radicactive source to the shield _

(para 2-10). '
e. Evaluate the Data. Compare the tabulated scale
readings with the comparable 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

S 27
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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 fbelow.

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 comparable 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()/PD 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 (A3) 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-2T 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.
(8) Scale Reading (SR), mrad.
" (¢) 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 (mrad/hr at 1 meter)

of the radioactive source (para 2-12z). Record this value '

on the worksheet.
(4) Use the value obtained above to calculate the
dose rate (mrad/hr) at a distance of ¥ meter from the
" radioactive source (para 2-125).. Record thxs value on
the worksheet.
(5) Caleulate the dose (mrad) resultmg from a 15-

minute exposure and a 30-minute exposure at a dis-’

tance of Y2 meter from the radicactive source (para
2-12d). Record on the worksheet the calculated dose
(CD) that is closest to 150 mrad. Record length of ex-
posure.

2-8

NOTE .

The calculated dose resulting from a 15-
minute exposure at !z 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 1
meter will be 95.04 mrad. The calculated
dose resulting from a 30-miinute exposure at
Y 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 . -
calculated dose ‘resulting from a 30-minute
exposure at Y2 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).

¢. Preparing the Calibration Site.
WARNING-
Néver leave an unshielded radiocactive
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 buxldmg
or outside in a location that is away from the main
stream of traffic.

(2) Select a flat unobstructed surface wnthm the

) calibration area and draw a circle havmg a radius of 12

meter. .
(8) 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 radiocactive source directly
over and approxlmately 3 mches 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 scale readmg 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-

_imately 6 to 8 inches apart on the circumference of the

circle (4(2) above). Stand each dosimeter on its viewing
end (the end with the clip).
(2) Remove the radicactive source from the shield



(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 radxatlon 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 (&3) above).

{5) As quickly as possible, remove the source and
return it to the shield (para 2-10).

[ 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 senal number in
the first column.

(2) Calibrate a correction factor (CF) for each
dosimeter. Divide the calculated dose (CD) (&(3) above)
by the scale reading (SR) listed in the second column on

TM 3-6865-214-13&P

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.

: 190
, (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 1.10'is 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 VL. E.MERGENCY- SITUATIONS AND PROCEDURES

NOTE
The procedures outlmed below will be followed in an emergency situation. -~

"2 16. Lass of Radioactive Source Set
a Try to recover the radiocactive source set.

(1) Review records to determine the r&sponsxble 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 from the Medieal 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, 671-2408. ’

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 2
known or suspected leaking source, perform the follow-
ing:

a. Monitor personnel, equipment, and areas for possx-
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
M3A1 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 radicactivity. As a
general rule, personnel should wear protéctive

-respiratory equipment when fighting fires invelving

radioactive items.
b. Emergency Procedures.

(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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(T Monitor personnel, equipment, supplies, and and environs, -

environs, : ’ (9) Record and report the fire on proper forms.
(8) Decontaminate personnel, equipment, supplies, - ‘ .

2-10
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g  CHAPTER 3

OPERATOR’S MAINTENANCE INSTRUCTIONS

3-1. General

e 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 operatxon of the radioactive
source set and who has met the minimum qualifica-
tions as they are defined in paragraph l-a of this
_manual.

b. The operator is authorized to clean the extenor 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 3-1 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 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 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 Mai ce Checks and Services
B—Before Operation D——During Operation ' ’ A—After Operation -
Time required: 2.0 Time required: 0,1
Interval and Wark
sequence No. ITEM TO BE INSPECTED titoe
- PROCEDURE . (M/H)
8. D A
‘ . . WARNING -
Follow the instructions in paragraph 2-3 before removing the radioactive source capsule from f.he
. | shield in the storage case. Use the magnetic handler to handle the radxoactxve source.
1 STORAGE CASE
Inspect the exterior of the storage case for breakage. . - 0.1
Check to see if the paint is chipped or peeled, and 1f the hardware is loose damaged, or mlssmg 0.1
2 - " IDENTIFICATION PLATE
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 xdennﬁcat.xon plate.
: . ‘ (The replacement date aiso 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 1 M4 MAGNETIC BANDLER . ’
Inspect the magnetic handier to make sure that it is clean and t.hat it functions properiy. ' 0.3
5 COBALT 80 DECAY CURVE CHART
- Check the chart (fig. 14) on the inside of the cover of the smrage 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 unda.maged. See that the plug (3) .
and the lockbar (4) are in piace 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 mrad/hr to 200 mrad/hr to determine if the radicactive
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 03
" Perform a leak test (para 2-5). ' 1 o8
7 ' RADIOACTIVE SOURCE ASSEMBLY ’
Inspect the radicactive 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
ORGANlZATIONAL 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

Table 4-1. Organizational Maintenance Checks and Services

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 repau' lock bar.

d. Inspect, service, 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.

-

Weekly
"Time required: 52

" - Work

Sequence ITEM TO BE INSPECTED time
No. PROCEDURE (M/H)

1 STORAGE CASE
) Mzke minor repairs. Tighten loose screws and nuts. Replace missing nails and screws: Rcwuch ’
ar repaint case (para 4-3a). . 0.5
2 RADIOACTIVE SOURCE AND SHIELD ASSEMBLY
- Repair lockbar, if damaged. - 0.3
Replace lockbar, if missing (para 4-4). . 1.0
.3 M4 RADIOACTIVE SOURCE MAGNETIC HANDLER . - .

Inspect magnet, flexible arm, and extension assembly. . 0.6

Repair, if damaged (para 4-5¢ and table 4-2). 0.7

- Inspect motor, clutch assembly, magnet control, 4nd handle housing cover. 1.8

Service, if needed (para 4-5¢). 03

Section Il ORGANIZATTONAL 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 ail exposed extenor 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. 14) is bent or twisted out of its original shape,
bend or straighten it teits 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

a1
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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 adjacent 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 Fabncate the lockbar (fig. 4-1).

-

g —7 1/4 —
.375 DIA £ .010
[ ®
1/4 R MAX s ~
' A L e
- ¥
. - 5/8 -
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
PRQTECT!VE FI’NISH - .
FINISH NO. 5.1.1 OR 5.1.2 AR601246

Figure 4-1. Lockbar.

4-5. M4 Telescoping Radiocactive Source
Magnetic Handler

a. General The M4 telescoping radioactive source
magnetic handler consists 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 description, the motor and clutch assembly
is divided into subgroups and assemblies. Inspection re-
quires at least partial disassembly (para 4-6b). Servic-
ing reguires complete disassembly (pa.ra 4-6¢).

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), 2 compres-
. sion spring (4), an adapter (5), a flexible arm assembly

4.2

(6), three extensions (3), (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 exténsions 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 (}, 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):
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1 Magnet cap <
2 Magmet . YN
3 Magnet connector wire ’ ARB0G751 - =
. 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 Packing ring
15 Extension
.16 Retaining nut
17 Packing ring

Figure 4-2. M4 radioactive source magnetic handler, magnet, flexible arm, and extension assembly (exploded view).

Y
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1 Magnet control knob
2 Setscrew .
3 Retaining ring
4 Clutch housing
Clutch i
6 Handle and housing assembly
7 Screws

8 Screws .
9 Bushing retaining plate

AR600752

10 Spring motor assembly housing
11 Handle housing cover -

12 Spring motor assembly

13 Setscrew

14 Clutch adapter

15 Washer

16 Bushing

17 Spring motor cable

i‘ignre-nt-& M4 radicactive source magnetic handler, m5t0r 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 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 assembiy
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

4-4

or replacement. With the maghetic _handler in the

telescoped position, follow the sequence of disassembly

as given below.
(1) Magnet cap, magnet, compression spring, and
adapter.

(@) 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. : :



(5) Remove the packing rings ((8), (11), (14), and

“ . (17)) from their respective retaining nuts.

(3) Magnét control clutch subgroup.

(a) Loosen two.setscrews (2, fig. 4-3) with a ss-
inch socket-head screw key and pull off the magnet
control_knob (1). -

_ (b)_Loosen setscrew (13) in the clutch adapter
(14) with a Ye-inch socket-head screw key and pull the
clutch assembly (para 4-56) 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 handie 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 sprmg
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 (15) from the handle and housing assembly.

{¢) 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 ls-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 serew 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
(512 turns). Do not release the socket-head screw key.
Tilt the spring motor assembliy 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).

(/) Remove the three screws (8) from the bushing
retammg plate (9) and remove the plate from the
spring motor assembly housing (10).

(k) Remove the bushing (16) from the bushmg re-

taining plate.
(6) Flexible arm assembly and extensions. With-
draw the flexible arm assembly (6, fig. 4-2) and the

" TM 3-6665.214-13&P

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 dlsassemblmg 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, damaged, or missing parts as
authorized in the Maintenance Allocation Chart, Ap-
pendxx C. Assemble the magnetic handler as directed
in e below.

e. Assembly. '

Q1) Flexible arm assembly and extensions. Insert
the extension (15, 12, and 9, fig. 4-2) and the flexible
arm assembly (6) in sequence 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
(8. S
" (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 ﬂexxble arm as-
sembly. _

() Install the retaining nuts and packing rings
((3) below). | _

(h) Install the adapter, compression spring,
magnet, and magnet cap ((4) below). '

* (2) Telescope the flexible arm assembiy 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 I-inch socket-head scrzw
key in the hexagonal opening in the top.of the spring

motor assembly and turn the key in a clockwise direc-
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tion until the spring motor assembly is fully seated.
Withdraw the key.

(/) 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 Ys-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 (({) 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
a.ssemoly .

{(m) 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 screws (7). .

(o) Aline the opening In the near side of the han-
- dle and housing assembly (6) and the washer and the
clutch adapter and install the ciutch 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
witha packing ring. Packing rings (8,11, 14, 17, fig. 4-2)
are seated in the retaining nuts (7, 10, 13, 16). ‘

{5) Siip the retainmg 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).

(¢} 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 sprmg magnet, and
magnet cap.

(a) Slip the adapter (5, fig 4-2) over the-extended
magnet connector wire (3) and screw the adapter on the

" end of the flexible arm assembly (6).

(b) Slip the compmswn spnng' (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 magnet.lc
handler.

(d) Using'a pau' of pliers, bend the end of the
magnet connector wire just enough to hold the znagnet

‘on the wire,

(e) Fit the magmet 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.

(@) See that the clutch housing (4, fig. 4-3) and
the clutch (5) are assembled.

(8) 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 ((2)o) 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 lhe-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 3q-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-
sembly (6) with three screws (8). -

Section IlIl. TROUBLESHOQOTING PROCEDURES

4-5. Scope

o This section contains troubleshooting or malfune-
tion information and tests for locating and correcting
mess of the troubles which may develop in the M3A1l
Radinactive Source Set. Each malfunction or trouble

symptom foran individual component, unit, or system
iz {ctlowed by a list of tests or inspections necessary for
yGu w determine probable causes and suggested correc-
tive actions for vou to remedy the malfunction.

45

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 tions in the order listed.

maintenance is that replacement parts are authorized _ NOTE
only to direct support maintenance level. : Before you use this table, be sure you have
c. Table 4-2 lists the common malfunction that you performed all normal operation checks. If
may find during the operation or maintenance of the you have a malfunction which is not listed
M3A1 Radioactive Source Set or its components. You in this table, notify the next higher level of
should perform the tests/inspections and corrective ac- maintenance.
) 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 4-5¢(8)).
a. Cut just back of distortion with hacksaw. _
b. Remove distorted portion from front of handle and housing assembly.
¢. 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 S

Direct support maintenance personnel are authonzed
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 sypport 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. ldentification 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, Removal, and Installa-
tion. .
(1) Inspection. If the identification plate is illegi-
ble, damaged beyond rep..r, 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 cover

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.
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SEE NOTES 7 4 HOLES
1-0 _ ‘ f/ )
RADIOACTIVE SOURCE SET, M3A1 | | /&
COBALT 60, MC |
(3]
Q.
>
=
@
1o- o—1 '
] . 6
.19 TYP —n~ -
et . 4 " -

. 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 ACCO_RDANCE 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

_ Figure 5-1. Identification plate (line drawing).

5-2
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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.
~ B-2. Storage S
a. M3A1 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 M3AY radioac-
tive source sets for disposal. Forward request for dis-
position instructions through the radicactive material
control point to Commander, Edgewood Arsenal,
ATTN: SAREA-TS-MM, Aberdeen Proving Ground,
MD 21010. - -

c. In overseas commands, turn in unserviceable
MB3A1 radioactive source sets for disposal in accordance

‘'with procedures established by the responsible com-

mander. - .

61
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APPENDIX A
REFERENCES

FM 2148

TB SIG 226-9

TB 43-180
TB 750-242-3

T™ 3-220
TM 38750 °
TM 43-0139

Planning and Conducting Chemical, Biological, Radiological (CBR), and Nuclear Defense

Training :
Field Expedient for Charging Radxacmeters IM-93/UD and IM-147/PD
Calibration Requirements for the Maintenance of Army Materiel -

Inspection and Certification of Radiac Dosimeters, IM-%( )PD, IM 93( YUbp, and

IM-147( YPD
Chemical, Biological, and Radxologlcal (CBR) Decontamination

. The Army Maintenance Management Sysbem (TAMMS)

Painting Instructions for Fieid Use

A-1
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APPENDIX B
ORGANIZATIONAL AND DIRECT SUPPORT MAINTENANCE REPAIR PARTS
' LIST

"Section 1. INTRODUCTION

- -

B-1. Scope

This appendix lists repair parts requlred for operation
and performance of organizational and direct support
maintenance of the M3A1 Source Set. It duthorizes the
requisition and issue of items as mdlcated 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 Llst is divided into the followmg sec-
tions:

a. Section IL 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 groixps 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 Il National Stock Number and Part
Number Index. A list, in ascendmg numerical se-
quence, of all NSNs appearing in the listing followed by

a list, in alphamenc sequence, of all part numbers ap- :

pearing in the listing. NSNs and part numbers are
-referenced to each illustration figure and item
number : appearance

B-3. Expianation 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
 (SMR).

(1) Source code. Source cod% are asmgned 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 antlcxpated 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 Definition
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,

(2) Maintenance code. Maintenance ,lc'o'des ‘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:

(e) 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 Applwatwnl&plamnon

O —Support item is.removed, replaced, used at the
orgammtxonal 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 : Application/Expl

O —The lowest maintenance level capable of com-
plete repair of the support item is the
organizational level.

F —The lowest maintenance level capa.ble of com-
plete repair of the support 1tem 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-1
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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/dlrectwa for specxfic in-
structions.

H —Reparable item. When uneconomically repara-
bie, 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

requlsmonmg

d. Part Number. Indicates the primary number used
. by the manufacturer (individual, company, firm, cor-
poration, or Government activity), which controls the

d&sign 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 bemg
replaced.
" e. Federal Supply Code for Maonufacturer (FSCM).
‘The FSCM is a 5-digit numeric code listed in SB 70842

which is used to identify the manufacturer, dxstnbutor )

"or Government agency, etc.

f Descnptwn. Indicates the Federal 1tem name and,
~if required, a minimum description to identify the item.
. g Unit of Measure (U/M). Indicates the standard of

‘the basic quantity of the listed item as used in 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. Deterrmne the functional group within
which the repair part belongs since illustrations are
prepared for functxonal groups and hstmgs are divided
into-the same groups.

(2) Second. Find the 1llustratmn covenng the func-
tional group to which the repau- 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 Lzstmg, find
the figure and item number noted on the illustration.

5. When Natzomzl Stock Number or Part Number Is
Known:

(1) First. Using the Index of Natxonal 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 repaxr-
parts list. :

(Next printed page is B-4)
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AR600801
Figure B-1, Storage‘case. .

m () (3) {4) (5) (6) - 7y [ (8
wLus| . =
Fig |ltem} SMR N Toek o e _ DESCRIPTION um ?:_
No.|No.] CODE NUMBER S 52

: {NSN) 4 Usable On Code | -
GROUP 0100 - STORAGE. CASE
18=-1] 1 |MFFOZ B124-10-27 | 81361 |PLATE, IDENTIFICATION: MFD FROM EA | 1
a , -~ INSN 9535-00-232-6932

B=4
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' . AR600802

Figure B-2. Source sat-assembly.

(4)

m 2) &) ) ® 7) 18
LLLUS NATIONAL ' . o=
Fig [ten] SMR STOCK PART Fscm DESCRIPTION um|Z2
No.[Na.] CODE NUMBER , NUMB,ER : ;
‘ (NSN) Usabie On_Code =
GROUP v0200 - RADIOACTIVE SOURCE’
' . " AND SHIELD ASSEMBLY
cls-2| 1 |XBDZA |6665-00-856-8233 [C124-10-10 |81361 |RADIOACTIVE SOURCE ASSEMBLY, EA | 1
. COBALT 60: MIA1 .
c|s-2| 2 |mFo0Z A124-10-9  [81361 |BAR, LOCK: MFD FROM NSN Ea | 1
- ) 9510-00~596-2065 ‘
nlB-2| 3 |xBozZ K439N 72053 |PADLOCK COMBINATION .. BA | 1
B-S-.
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1
Figure B-3. Magnet, flexible arm extension assembly. ARGE00803
m | @ 3 1) (5) (6) 7 1@
al NATIONAL : St
Fig lten{ SMR sTOCK | . DESCRIPTION. u/m >-§§
NoT No.[ CODE NUMBER . o
(NSN} T Usable On Code o=
] GROUP 0300 - MAGNETIC HAMDLER, M4
B=3 PBOFH |6665=-00-856-8234 |D124-2-62 81361 |MAGNETIC HANDLER, RADIOACTIVE EA ] 1
SOURCE, TELESCOPING: Ma
B-3] 1 | XBFZZ B124-2-75  |81361 |MAGNETIC CAP ' EA |1
B=3] 2 | XBFZZ _ B124-2-77 81361 | MAGNET EA 1
B-3| 3 |PAFZZ |9505-00-060-0882 [0OWA23 81348 |WIRE; STEEL, CORROSION In |18
RESISTING: RD, 0.063 IN. DIA
\|B=3] 4 |PBFZZ |[5360~-00-811=-9127 [B124~2-79 81361 |SPRING, HELICAL, COMPRESSION: EAl 1.
- STL, PLD, 0.046 IN. DIA, 13 COILS,
2 IN. FREE LG, 0.500 IN. FREE OD

B-6
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O

O

AR600804
figure 8-4, Motor and clutch assembly.
1 2) 3) @) ) 16) 77 118
1LLuUS . O
Tl SMR NATIONAL PART FsCM DESCRIPTION um|ZZ
Fig jlten STOCK NUMBER . >=
No.[Noa.| CODE NUMBER _ 5=
{NSN) Usable On Code =
B-4{ 1 {xeFzz B124-2-78 | 81361 | KNOB, CONTROL . Al 17
cls-4{ 2 | x8Fzz MS§1030-27 | 96906 {SETSCREW: CRES, HEXAGON SOCKET | 'EA| 2.
FLAT PT, #8-32, 1/4 IN. LG :
cle-4! 3| x8Fzz MS16624-4025 | 96906 |RING, RETAINING: CRES, EXT EAl 1.
APPLICATION, 0.250 IN. SHAFT SIZE -
B-a| 4 | xaFzz B124-2-81HSG | 81361 | HOUSING, CLUTCH EA] 1
¢c|B-4| 5| xBFZZ B128~2-81 81361 | SHAFT AND ROLLER ASSEMBLY EA| 1
c|s-4| & x8Fzz C124-2-63 81361 | HANDLE AND HOUSING ASSEMBLY EA| 1
c|B-4| 7| XBFZZ MS35202-51 | 96906 | SCREW, MACHIME: AL ALLOY, FLAT EA| 2
CSK HEAD, #10-24, 1/4 IN. LG
c|8-4| 8| xBFzz MS35218-2 96906 | SCREW, MACHINE: AL ALLOY, PAN EA| 6
: HEAD, #2-56, 0.187 IN. LG
cle-4l 9| xBFzz A124-2-67 81361 | PLATE, BUSHING RETAINING EA| 1
¢l 8~4{ 10 | xBFZZ 8124-2-73 81361 | HOUSING, SPRING MOTOR ASSEMBLY EA| 1
¢f 8-4f 11| xBFZZ - |A128-2-66 81361 | COVER '

Ba7
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n (2) 3) (al. (5) 16 SRR
1HLLUS NATIO . - [T
Fig |lten] SMR pitivay PART FscM DESCRIPTION um|Zz
No.|No.| CODE NUMBER NUMBER . ) . §

{NSN) Usable On Code —
C|B-4{12 | PBFZZ |6665-00~474-7226 |C124~2~80 81361 |MOTOR ASSEMBLY, SPRING LOADED EAl 1
cls-4]13 | x8Fzz ' MS51029-20 | 96906 |SETSCREW: CRES, HEXAGOM SOCKET, EA | 1
b FLAT PT, #6~32, 3/8 IN. LG
C}B-4]14 | XBFZZ B124-2-76 81361 {PLATE, CLUTCH ) EA LY
cl-4}15 | xBFz2 1527183-10 | 96906 |WASHER, FLAT: STL PLD, RD, 0.250 | EA | )
, IN. ID . _
‘ GROUP 0400 -~ BULK MATERIALS
NBULK PAOZZ |9510-00-596-2065 {QQS634 81348 |STEEL BAR: CARBON CULD FINISHED FT |14
, , ‘ | FLAT, 1/4 IN. THK, 5/8 IN. W, 10
o TO 14 FT LG
NBULK PAFZZ - [9535-00~232-6932 {QQB613 - . | 81348 |METAL STRIP:- 12 IN. W, 48 IN. LG | SH| 1
' : o BRASS, 0.032 IN. THK - .

B3
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~ Section III. NATIONAL STOCK NUMBER AND PART NUMBER INDEX

3. HNatfonal Stock Rumbers. -

National Fig. Item . National Fig. Item
Stock Number No. Ho. Stock Number No. No.
-9505-00-060-0882  8-3 3 6665-00-856-8234 B-3
6665-00-474-7226 B-4 12 9510-00-596-2065 BULK
5360-00-;811-9127 B-3 4‘4 . 9535-00-232-6932 BULK

6665-00-856-8233 B~4 2

b. Part Numbers.

Part Fig. 1item Part Fig. Item
Number FSEM No. No. Number FSCM No. - No.

A124-10-9 81361 8-2 1 C124-2-63 . 81361 B-4 6

A128-2-66 81361 B-4 11  (C124-2-80 81361 B-4 12
A124-2-67 81361 B=4 9  DI124-2-62 81361 B-3
B124-10-27 -~ 81361 B=1 1  K439N 72053 B-2 3
© B124-2-73 81361 B-4 10  MS16624-4025 96906 B-4 3
B124-2-75 81361 B-3 1  MS27183-10 . 96906 8-4 15
B124-2-76 81361 B-4 . 14  MS35202-51 96906 B-4 7
B128~2-77 81361 B-3 2  MS35218~2 96906 B-4 - 8
312452-78 81361 B=4 1 MS51029-20 96906 B-4 13
B124-2-79 81361 B-3 4 M551039-z7, 96906 B-4 2

B124-2-81HSG ‘81361 B-4 4  QQB6I3 81348 BULK
B124-2- 81361 B=4 5  QQS634 81348 BULK
81LESSHSG S

© 00W423 81348 B-3 3

C124-10-10 81361 B=2 2

3-9'
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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 M3A1l
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.

.

¢. 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 unserviceablé counterpart.

f. Repair. The application of maintenance services or
other maintenance actions to restore serviceability to
an item by correcting specific damage, fault, maifunc-
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 modul% 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 mamtenance is
authorized.

c. Column 3, Maintenance Functions. Column 3 lists*
the functions to be performed on the item listed in col- °
umn 2.

d. Column 4, Mamtenance 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 ca.med to cne decimal place (tenths of .
hours).

e. Column 5, Tools and Equzpment. Column flve (5)
specifies by code, those common tool sets (not in-

"dividual tools) and special tools, test, and support

. équipment 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 M3A1l 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 caiego-
ry code indicates the level of availability and
authorized use. All remaining columns are self-ex-
planatory. :
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Section Il. MAINTENANCE ALLOCATION CHART FOR
M3A1 RADIOACTIVE SOURCE SET

@2

@)

4)

(5)

Maintensnce category” R
Group ’ Mai Toots and
number Component/Assembly function C 0 F H equipment
0100 STORAGE CASE Inspect 03 - - 12
Service 0.1b '
Repair 056
. Replace ' 0.8
0200 RADIOACTIVE SOURCE AND SHIELD
ASSEMBLY )
Radioactive Source Assembly, M1A1 Inspect 0.1 12
Shield Assembly Inspect 03 1,23
Test 0.8 .
Repair ¢ 0.3
. Replace ¢ _ 1.0
0300 M4 MAGNETIC HANDLER Inspect & 03
-Magnet, Flexible Arm, and Inspect 0.6
Extension Assembly Repair 0.7¢ 1.8 .
. Replace 12
. Motor and Clutch Assembly Inspect b 18 '
. Service 03
Repair . 08
Replace 1.0
*The subcolumns are as follows: = - .
C—operator/crew
QO—organizational S
F—direct support
H—general support
D—depot
_ @ Manufacture nameplate.
4 Monthly.
¢ Repair and replacement of lockbar only.
d Remove distortion by bending or cutting out segment of arm extension elements.
R Y
TOOL AND TEST EQUIPMENT REQUIREMENTS LIST FOR
M3A1 RADIOACTIVE SOURCE SET '
Tool or test ¢ .
squipment Maintenance Nationsi/NATO Tool
reference code category Nomenciature stock number number
1 0 FILM BADGE See SB 11206 .
. {Photodosimetry) . '
2 0 DOSIMETER 6665-00-243-8199 IM-9/PD
3 0 RADIACSET | 6665-00-961-0846 AN/PDR(R)

c-2
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L4

By Order of the Secretary of the Army:

o , FRED C. WEYAND v
) ' . General, United States Army
Official: o Chief of Staff
" PAUL T. SMITH :
Major Genercl, United Stotes Army :
The Adjutant General

Dlstnbutxon.

To be distributed in accordance with DA Form 12~28, Operator Maintenance Requirements for Radloactwe Source
Sets. -

L4

QuU.S. GOVERNM.ENT PRINTING OFFICE: 1976=-211~340/34168
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RECOMMENDED CHANGES TO EOU!PMENT TECHNICAL PUBLICATIONS

@@M]EFE{][]R]@ WEONE ww THIS PUBLICATION?

THEN. . JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM, CAREFULLY TEAR IT

-OUT, FOLD IT AND DROP IT

IN THE MAIL'

FROM: _(PRINT YQUR UNIT'S COMPLETE ADDRESS)
Commander
Stateside Armﬁ Depot
ATTN: AMS
07703

Stateside, N.J.

DATE SENT
10 July 1975

PUBLICATION NUMBER

TM 11-5840-340-12

PUBLICATION DATE
23 Jan 74

PUBLICATION TITLE
Radar Set AN/PRC-76

BE EXACT. .

PIN-POINT WHERE IT IS
PAGE PARA- FIGURE TABLE
NO GRAPH NO NO
2-25 |2-28
REASON:
operation.
3-10 | 3-3 3-1 Item 5, Function col
REASON: Th
FAULT in
ment to 1i
5-6 5-8
step e.1,
REASON :
FO3 Zone C 3.
REASON: This
supply.

Experience has shown that wi
the antenna servo system is too sensitive to wind

gusting in excess of 25 knogs, and has a tendency to
rapidly accelerate and dec
strain to the drive train.
adjusting the lag to 2° withodt degradation of

djustment procedure the the TRANS POWER

Add new step £.1 to read,.
‘above."

To replace the cover plate.

On J1-2, change '"+24 VDC to "+5 VDC."

IN THIS SPACE TELL WHAT IS WRONG
AND WHAT SHOULD BE DONE ABOUT IT:

Recommend that the installation antenna allgnment
procedure be changed throughout to specify a 2°
antenna lag rather than 1°

IFF

only a 19 lag,

as it hunts, causing
ing is minimized by

Change "2 db" to "3db."

alls for a 3 db (500 watts) adjust-
e TRANS POWER FAULT indicator.

'""Replace cover plate removed

is the output’line of the 5 VDC power

+24 VDC is the input voltage.

PRINTED NAME. GRADE OR TITLE. AND TELEPHONE NUMBER

M. DeSpiritof

SSG I.

DA,

JuU

FORM

L79

2028-2

999-1776

LA

PREVIOUS EDITIONS
ARE OBSOLETE.

P S.--IF YOUR OUTFIT WANTS T8 KNOW A T YOUR
RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADQUARTERS
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOWETRINGE WERONE wir rwis pusLication:

THEN...JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM. CAREFULLY TEAR
IT OUT, FOLD IT AND
DROP IT IN THE MAIL.

. |

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS

DATE SENT

PUBLICATION NUMBER

T 11-6665-247-10

PUBLICATION DATE PUBLICATION TITLE
|13 August 1981 Calibrator, Radiac AN/UDM-7C

BE EXACT PIN-POINT WHERE IT IS
pace -| para- | miGure
NO. GRAPH NO. NO.

"IN THIS SPACE TELL WHAT IS WRONG
TABLE AND WHAT SHOULD BE DONE ABOUT IT:

PRINTED NAME GRADE OR TITLE AND TELEPHONE NUMBER °

SIGN HERE

DA,

Tocrs 2028-2

PREVIOUS EDITIONS
ARE OBSOLETE

P.S.--IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
RECOMMENDATION MAKE A CARBON COPE OF THIS
AND GIVE IT TO YOUR HEADQUARTERS.
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FILL IN YOUR
UNIT'S ADDRESS

' y FOLD BACK .

DEPARTMENT OF THE ARMY

POSTAGE AND FEES PAID
DEPARTMENT OF THE ARMY
DOD 314

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

Commander

US Army Communications-
Electronics Command

ATTN: DRSEL-ME-MQ

Fort Monmouth, New Jersey 07703
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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 1986

1

SUBJECT: Application for Consolidated U.S. Nuclear Regulatory Commision (NRC)
Material License

Commander

U.S5. Army Communications-Electronics Command
ATTN: AMSEL-SF~MR

Port 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 C1,
15 Sep 82.

2. Cdncurrence for matters pertaihing 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:

i .gHN Je STANKO, Jr. 2

Chief, Army Aviation Division

~ ALVINA. MARSHALL, .
Chief,AviationLogisticsBrnnch

twe/ .



‘DEPARTMENT OF THE ARMY
HEADQUARTERS, US ARMY COMMUNICATIONS-ELECTRONICS COMMAND
. AND FORT MONMOUTH

FORT MONMOWUTH, NEW JERSEY 07703-5000

REPLY TO
ATYENTION OF

AMSEL-SF~MR | | 19 February 1986

HMEMORANDUM FOR RECORD
SUBJECT: Application for Consolidsted US Nuclear Regulatory Commission (NRC)
Materisl 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 1a letter provided concurrence to subject license application.
However, comment was made as to whether individusl Environmental Assessment (Ef)
documents fulfilled the requirements of reference 1b,

3. The above consideration was discussed in reference 1c¢c FONECON and determin-
ation was made and accepted by Mr. Heunsley, that the EA documents, as presented,
meets the requirements and policies established by the Netional Environmental
Policy Act of 1669.

Prepared by:

Reviewed by:

Approved by:fg%t;u\ %X&*%EKAJ\‘~

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 08403

REPLY TO
ATTENTION OF:

AEAGA~SG 25 FEB 1986

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 Consalidated US Nuclear Regulatory Commission (NRC) Material License
w/1st End, 10th MEDLAB, AEMML-PM-ORD.

b. FONECON between MAJ Peterson, 200th TAMMC and Mr. Foley, HaQ,
USAREUR, 5 & 20 Feb 86.

2. Your application reguesting Departmeht 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.

fvef



" 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, AP0 09107 .
21ST SUPCOM, ATTN: AERPE-LS, APO (09325-3730
?TH MEDCOM, ATTN: AEMPE- PM/AEMPS PM-S5, APO 09102‘3304
5TH SIG CMD, ATTN: ASE-DP-S, AP0 (9056
ZOOthFMMC(TA),'ATTN: AEAGD-MMC-RA-CS, AP0 (09052
10th MED LAB, ATTN: AEMML-PM-ORD, APO 09180

CINCUSAREUR
DCSOPS
DCSLOG



, DERPARTMENT OF THE ARMY
- HEADOUARTERS, US ARMY COMMUNICATIONS-ELECTRONICS COMMAND
' AND EORT MONMOUTH
FORT MONMOUTH, NEW JERSEY 07702-5000

REPLY TO
ATTENTION OF

AMSEL-SF-MR : : 9 March 1986

521

RANDUM FOR RECORD

1

'K

[4
(

BJECT: Application for Cons ol:dated US Nuclear Regulatory Commission (NRC)
License ’

1. Reference:

a. Letter, AEAGA-SG, 25 February 1286, subject: Concurrence with Applica-
tion for US Nuclear Regul atory License, :

ith ~.éo Foley, USAREUR RPO, MAJ Luckett, 10%h Medical
Labo a+ory, and Mr Joseph M, Santarsiere, CECCM Safety 0ffice, during the
2 Ra on Protection Program Compliance visit.

2. Reference la letter provided.a coordinated concurrence f rom USAREUR, 10th
Medical Laboratery and 200th TAMMC relating to subject license application. In
addition, reference 1a letter offered eight general commenus/recommendavlons

ovided by the 10th Medical Laboratory relating to subiect license application
forma%t 2nd content,

3. iscussions cduring reference 1b visit addressad the comments/recommendations
prov1ded at reflerence 1a 1 t;ef. Determinations were made that six of the eight
camments/recommendations would.be incorporatecd into subject license application
as presentecd. The remaining two comments/recommencdations were determined to be
unnecessary and/or provided no additional clarification to subject application.

Prepa;ed by ;Cilﬁﬁx/S;é?izfaébj

(¢ VJOSEFE W.{SRLIARSIERG
Health Physicist

O

Reviewed and Approved by: \C;;A‘\\‘A“KSANJ\——
f ; STEVEN A. HORHE

' ' Acting Chiefl, Safety Office

CEs

Commanders:’
USAREUR, ATTN: AEACA-SG
104 MEDLAB, ATTN: AEMLL~-PM<QRD : R
200th TAMMC, ATTN: AEMMLIMP-ORD e 4



APOP-NC (AMSEL-SF-MR/30 Dec 85) 1lst 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.

(OISt

o A. M. PELLETIER
Encl LTC, GS
C, NC Div, ODCSOPS

el 5



S: 18 February 1986

DJ-MS-M (AMSEL-SF-MR/30 Dec 85) 1st End
SUBJECT: Application for Consolidated US Nuclear Regu]atory Commission (NRC)

Mater1a1 License
Headquarters, Eighth United States Army, APO SF  96301-0009 i

TO0: 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 : o DAVID E. PRAY
Assistant Adjutant General

bwed 6



st End
U.S5. Nucliear Regulatory Commission

M-SR (AMSEL-SF-¥R/20 December
UBCECT: Aont*c*t; n for Conspll

HQ, U.S. Army Test, Measurement, and Diagnostic Equipment Suoport Group,

Fedstone Arsenal, AL 35898-54(0 3 Feb 86

TC: Commander, U.5. Army Communicaiions-Electronics Command, ATTN: AMSEL-SF-MR,
fort Monmouth, New Jers

ev 07/05-5000
1. This Division has reviewed and concurs with the application.
2. The fellewing comments are provided for clarity:
a. Supplemert G, Paragraph 4G. CLhance "Area Calibraticen and Repair
Center [ACRC)-L3AD" to read “Area Calibration and Repair Center {ACRC)-LBAD/Army

Ionizing Radiation Desimetry Center (AIRDC)." Reason: ACRC-LEAD provides
caiibration suppcrt and the AIRDC performs the leak test analysis.

b. Sunnlement 5, Paragraph 4Z. Change "7£4%th Maintenance Battalion,
Cemp Carroll, Xerea®" to read "23 Maintanance Company, Camp Carrcil, Korea."
Reason: 22 Maintenance Company perferms the calibration suppert for the
RADIAL calibrator rnot the 74th Maintenance Battalion.

2. POC for this organization is Mr. Jerry Gray, AUTOVON 746-35042.

‘g\‘ :? \A

'\ !‘Q/‘K J’» [e)
wd enc’ DELBERT D LONE

Chief

Rac Std and Dev Lab
Metr Dir

Ewef 7
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TECHNICAL MANUAL

OPERATOR'S, ORGANIZATIONAL, AND DIRECT SUPPORT
MAINTENANCE MANUAL
(INCLUDING REPAIR PARTS LIST)
RADICACTIVE SOURCE SET, M3A1.
(NSN 6665~00-856-8235)

HEADQUARTERS, DEPARTMENT OF THE ARMY

MARCH 1985

Encd &
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WARNINGS

The M3A1 Radiocactive Source Set incorporates radiocactive

- 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, drlnx, or smoke in areas where radloactlve

material are used/stored.

Before removing the radicactive 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 sStream

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 radicactive source is removed from the shield, the
Radiation Protecticn Officer (RPQO) must delineate the radiation
controlled area and post radiation warning signs.

Never  allow personnel without film badges and/cor dosimeters

-inside the restricted area.

- Klways use the magnetic.handler'for handling the radiocactive
" source, Never touch the radiocactive 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=-2T{( ) Radiac Set.

Never leave an unshielded radicactive source unattended. If
necessary to leave the source set, re-shield the radicactive

_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 radiocactive source’
or the opened storage case unattended. Do not stay in
the radiation area any longer than necessary to perform
the leak test.
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CHAPTER 1
INTRODUCTION
Section I. GENERAL

1=1. Scope
This manual is published for personnel who operate the M3A1 Radicactive 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,.funétioning; and maintenance. Instrugtions fdr shipment, storage,

anid dispeosal are also provided.

1=2. Authorization For Issue of the M3A1 Radicactive Source Sets

M341 RadioactiQeASource”Sets are issued throughout the Army withoﬁt a special

license being required by the individual user. Possesiion and use of ‘the

radicactive 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 (CECCOM), Fort Monmouth, NJ 07703-5024, The license is
issued based upon statements concerning procedures established for the life-

ceycle 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

264 (Report. of Discrepancy (ROD)) as prescribedbin Army Regulation (AR) 735=11-

we!
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? 2/DLAR 4140.55/NAVMATINST 4355.73/AFR 400-54/MCO 4430.3E.

¢. Discrepancy in.Shipdént 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 Licénses for the use of specific
radicactive materials in the United States. Use of the M3A1 is authorized by
the NRC. Information reqnired by the NRC license and regulations is contained.

pelow:

a. Radiaﬁion_Protection. Users of the M3A1 should refer to this Technical

~Manual (TM) for instructions on control, safe handling, storage, emergency

situations, operation and maintenance.- This information satisfies the radiation:

_E_protection requireménts 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 hanual, must be removéd for posting wherever the M3A1 is used

and/or stored. The posting requirements are contained on the form.

e. 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 radiocactive source set defects and noncompliance, as but—
lined in Section 206 of the Energy Reorganization Act of 1974, should be

reported through appropriate radiological command channels to the CECOM Safety

-n'
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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 docﬁmentsvare
held by the CECOM Safety Office at Forthonmouth? New Jersey. M3A1 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

ccommercial (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 8n radiation protection includ-

ing the following topics:
(1) Principles and practices of radiation protection.
(2) Biological effects of radiation.

(3) Radiocactivity measurement/monitoring techniques and

instrumentation.‘

(4) Mathematics and calculations basic to the use and measurement of

radicactivity.

'
o



TM 3-6665-214=13&P
(5) The operation and use of the M3A1, its equivalent}'or other Army

radiac calibrator sets.

NQOTES R
1. Completion of the Radiological $afety Course (TKF3) .
at the US Army Chemical School or at the US Army Ordnance

.Center and School meets these requirements.

2. Where pircumstances warrant, alternate training may

be substituted if‘this training'is approved by-Coﬁménder}

US Army Commupications-Electroniés Command, ATT&: AMSEL -
SF-MR, Fort Monmouth; NJ 07703-5024. Such training must

be received under the guidance of = qualified‘RPO, aﬁd must
inclgde.at least 16:hohrs of actual expeéience in the use of
the M3AT. —

¢

b. The operator or user of the M3A1 shall have_a-minimdm of 8 hours ‘train=-

ing under the guidance of a qualified RPO in the basic fundamentals of radiation

protéction, 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 knokledge of the hazards associated with the instrument.
1=6. Duties of Radiation Protection Officer
The specific duties 6f_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.

L oewd
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‘¢c. Insure appropriate records are maintained on each item..

d. Advise the Radiocactive Material Control Point (RMCP) of any change in
accountability, local RPO, or iqstallation relocation for the M3A1 Radioactive

Source Set.
e, Submit Radiation: Incident Report according to.bublished directives.

f. Establish radiation controlled areas for source set storage and use.

Z. Post appropriate warning/cagt;on signs.

h. Insure items are stored in a fire—resistaht structure and no explosives

of any kind are stored in the same structure.
i. Immediately refer actual or suspected overexposure to medical officer.

Je Insufé that periods of time betweeh.leak tests do not exceed 6 months

nd supervise 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 a lphysical inventory according to published frequencies.
n. Submit inventory, leak test, and other reports to the RMCP as required.

0. Prior to relief from duties, place the M3A1 Radiocactive Source Sets in

locked storage.

10
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h“\ p. Investigate each case of excessive or abnormal exposure to détermine the
:;usé,'recommend remedial action to prevent recurrence, and submit a complete
.written report to the Commander, US Army Communications-Electronics Commanq,

ATTM: AMSEL-SF-MR, Fort Monmopth, NJ 07?03-5024 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 proceddres to Commander,. US Army.Communiqations-Electronics Command,

STTN: AMSEL-SF-MR, Fort Monmouth, NJ Q7703-5024.

- -

€:))] Forwarq leak test smears to nearest approved smear evaluation

laboratory.

(5) Insure that each installation or activity using the M3A1 Radiocac-

tive Source Set has an effective radiation prétection prcogram.
b. Responsibilities of Radiation Control Officer.

(1) Review and approve the qualifications of each local RPO for the
M341 Rédicacﬁive Source Set and forward to Commander, US Army Communications-
Eiectronics Command, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703=5024 a list of

these local RPO's and their qualifications for approval and certification.

L
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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 M3A1 Radiocactive Sodrce Set.

(b) Suspend use'of the M3A1 Radioactive Source Set until someone can be

qualified by training.

(¢) Transfer the M3A1 Radioactive Source Set to an instsllation or

‘activity with qualified personnel.

(3) Maintain the following information for each M3A1 Radioactive Source

Set under his control:

(a)

(b)

(e)

(d)

(e)

()

(g)

(h)

(L)

(3)

Nationél sfopk nuﬁber.

Description.

Serial numbér..;

Isotope, sourc; activity, and date activity was
Dates and reéﬁltsléf leak tests.

Shipment number .

Shipped from.

Shipped to.

Date shipped.

Name and qualifications of local RPC's.

determided.
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S (k) Radiation incident reports.

(4) Insure that the‘M3A1 Radioactive Scurce Set is properly handled in

accqrdance with Army, DOD, and NRC‘regulations. Periodically inspect and audit
records of installations and activities possessing the M3A41 Radioactive Source

Set.
i-8. Control

The Y341 Radioactive Source Set is classified as an individually controlled

item.

a. Stations in'CQNUS and Oversea sUpply agencies will.sybmit re@uiéitions
through.radioactive.méterial‘supply‘channels to Commandér,.US Army Coémuniéa-
tions-Electronics Command, ATTN: AMSEL-MME-VC, Fort Monmouth, NJ -07%03, for
issue to certified RPOs. All requisitions will be accompanied by the.name of
'Fhe_Radiation P%otectién/Control Officér who is.to. be responsible for the equip;
%ent. In addition, each request will include the following ceftifiqétion: ‘"As
reguired by Chapter 3, AP 385-11; sufficient safety equipment, facilities, and
trained personnel are av;ilable aﬁ'this installation for the safe hanaling, 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
CZCCM National Invent;ry Control Point (NICP) rgviews requisiiions‘submitted and
when approved, issues material release orders to the depot storing thevitém.

The depot then ships the item directly to the requisitibner, notifies the con-

. trol point and furnishes other appropriate shipping data.

9. 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 M3A1 Radicactive Source Set will be performed upon
receipt, at least every 35ix months thereafter, prior to shipment, 6r anytime

leakage is suspected.

14
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-Section II.. DESCRIPTION AND DATA

The M3A1 Radioactive Source Set is used to calibrate radiac survey meters, such-

as the AN/PDR-27( ) Radiac Set and the IM-9( ) Radiac Dosimeter,

WARNING
The M341 Radidactivé Source Set will be used only by individuals
traihed ana certifiég ié the proper use of the set. Each
timg that the radiocactive source is remerd ffom the shield,
the RPO must delineate the radiation controlled area and post

radiation warning signs.
1-10. M3A1 Radioactive Source Set

The H3A1 Radioactive Source Set (fig. 1-1) .consists of a storage case, a
radioactive source and shield assembly with an M1A1 gamma Co=-60 radiocactive

* 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 thg surface
of the case below 200 miilirads per houf (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 (ﬁ, fig._1—2). A chain (7, fig. 1-4)
helds the cover in position_when the case is open, ané'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 radicactive source set is shown 1in figure 1-3. The

15
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painted yellow and marked in accordance with DOT regulations.

DS

| ARBOO741 |

-

Figure 1-1. M3A41 Radicactive
Source Set.

16-
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: ARB00742"
i Hinge. - 1 Catch
5 Eliptical DANGER Warning background 2 Identification piate
3 Radiation symgol

6 Handle

- 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. - & magpet cap socket (9) in one corner and a
:cutout"diagonaliy opposite the socket in the sﬁorage case provide the means for
stowing_the.maénetic handler, described in d below. A Co-60 cecay curve (6,

fig, 1-4), déscribed in (2) below, is fa;tened'inside the cover of the case.

RGP $hield§ A qylindrical lead shield. (11, fig. ﬁ—u), approximately
€ 1/2 inches in diameter and 6 1/2 iﬁches high, serves as a container for the
radioactive source assembly (13). The shield 1s encased inAa steel jacket and
mounted on a square steel base (10). A lead pluz (3) with a handle (2) fits
int§ an opening in the top of the shield. When the plug is‘placed in the
shield, it ferms the top of an enclosed spéce in the center of the shiéld;.this
space is approximately 1 inch in diameter and 11/16 inch deep. A shoulder near
-he top- of the enclosed space supports the radioactive source assembly wlthln |
the enclosed space. The shield and plug provide a 2 1/2 inch thick lead’barrier
against gamma radiation emanating from the radicactive scurce. A loékbar (%)
casses through the handle of the plug and through slots in the lugs (12) on the
shield, The shéckle of a combination lock (S) passes through roun& holes in the
bent'end of the lockbar and through an adjacent lug and secures the radiqactive
soﬁrce in the shield. The combinationylock is a high security padlock;' Thé

combination can be changed by use of a key which is supplied with the lock.

18
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(o] ) ) ) (o]
NSN 6665.00-856.8235
RADIOACTIVE SOURCE SET, M3Al
" COBALT 60 MC
'MANUFACTURING DATE
SERIAL NUMBER
"REPLACEMENT DATE

- - BE PERMIT NUMBER BE670
| NRC LICENSE NUMBER 19.1826.2
0 ) . o]
AR600750
1 Spacer . 8 Platform
2 Handle 9 Magnet cap socket
3 Ply 10 Base C

4 ar .11 Shield
5 Combination lock 12 Lq_l:_ﬁ, :
6 Cobalt 60 decay curve chart 13 Radioactive souree assembly -

7 Chain _
Figure 1-3. Identification plate.
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Figure 14. Storage case and radioactive source assembly
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Figure 1-5. Cobalt 60 decay curve.
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(2) Co-6OADecay éurve (fig 1-5). The Co=60 decay cu;ve, mounted on the
~insice cover of the-radidactive source case, bears the same ;erial numoer as the
'source.‘ The naﬁe and address of the manufacturer; the date of célibration.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 4
.at theAtime'of calibration in millicuries (mCi); and the replacement dgte are
also indicéted.oﬁ the decay curve éhart. The_decay curve is used ﬁo determine
the felative‘percent strength or aétivity'of the 06-60 at a given time (years

and months) after the date of ini;igi’caiibrétion.

¢. M1A1 Gamma Co-=60 Radiéactive Scurce Assembly {(fig. 1-6). The M1A1 gamﬁa
Co=£0 -radicactive sourée assémbly consists of a sealed radiéactive source cap-
sule (3) c§ntaining Co-60, a chain (2), and a lifting disk (1). Connecting
-rings (4) connect the chain to the radiocactive source capsule and the lifting

disk.-

P -
g
1 Lifting disk 3 Source capsule
2 Chain ) 4 Connecting ring
Figure 1-6. MIAJ_ gamma cobalt 60 radioactive
source assembly.
k4
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WARNING
The Co;60 source in the ﬁ3A1 Radiocactive Source Set emits gamma
radiation. All use of radicactive source set must be under the
sdpervision bf a qualified individual who.has'received spécific

training in the proper use of the set.

WARNING
- Never eat, drink, or smoke in areas where radiocactive material

are used/stored.

(1) Radicactive Source Capsule. . The radicactive source cap;ulé is a
sealed steel capsule, 1/ﬁ inch in &iameter by 5/8 inch high, containing Co<60.
AN eyé in the stem at.thé top of the capéule permits the capsule to be suséended
from é lifting disk by a chain. The activity of the radicactive source at the
:Eime of initial calitration may vary from 80 to 130 mCi. (For an.activity level
cf 180 mCi of Co-60,.the expospre.do;e'rate is 132 ﬁR/hr at é distance of 1 .
Eheter from the source Eapsule.) 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, appréximatély 5 inches long, with two éonnecting rings
(4) at each end of the chain. One ena of the ring and chain assembly is connec-
ted to the underside of the lifting disk (1); the cther 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
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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.sériél number of the
radioactive Source assembly, the activiﬁ& of the source at the time of initi;l
calibratida, theAGéte_at which the activity was'determined, and the words:
COBALT 60. The upper side of the disk is, marked with_the vords: DANGEﬁ
.RADIOACTIVE MATERIAL, NOTIFY ARMY AUTHORITIES IF FOUND, and with the word:

DANGER, above a radiation hazard symbol.

d. M4 Telescopihg Radiocactive Source Magnetic Handler. Thé M4 telescoping
radioactive source magnetic handler (f13.1-7 and 1-8) is designed to maniﬁulate
the M1A1 gamma Co-60 Radiocactive Source Assembly. When using the fully eitgnded
magnetic handler, the operétor can remain at a safe distance for the short time
required to place or remove the radiocactive source. Telesccpe the handle} when
mot in use (fig. 1=T), aﬁd étow it in ﬁhe~$torage case. The handler weighs
spproximately 2 1/2'pounds and is apprbximately 20 inches long when telescobed
and 72 inchés iﬁches long when fully extended &See figu?e 1—8); The magnetic>

_handler consists essentially of a flexible arm assembly (2, fig. 1-8), three
extensions of aluminum tuping (3), and a handle and housing assembly (5). >Knur—
leﬁ retéining nuts (8), fitted with plastic backing rings, hold the telescoping
sections of the handler in ﬁhe extended position. A §mall permanent magnet

under a stainless steel magnet cap (1) is attached by a length of wire that

rasses through the telescoping sections of the handler to a spring-locaded motor

assembly in the handle and housing assembly (5).‘ A compression sprihg holds the

magnet against the magnetbcap; a magnéﬁ'control knob (6) retracts the magnet.
‘When the magnet is against the cap, the handler piéks up and holds the radicac-
tive source assembly. When the magnet is retracted, the radiocactive source

assembly is released from the handler.
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' AR600746
1 Magnet cap 4 Retaining nut
2 Flexible arm assembly 5 Handle and housingdmembly
3 Extension " 6 Magmet control knol :

Figure 1-7. M4 radioactive source magnetic handler (telescoped).

. _ - ‘ | AR60G747 .

o FYgun.l -8. M4 radicactive source magncnc handlc:' (extended).
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1-11. Tabulated Data : ‘ ' .
Numerical data are approximate.

Radioactive Materdal,.oeeeecececsenacaseneoCO=60 (0.32 MeV beta particle;

1.17 and 1.33 MeV gamma rays )

Activity at‘time‘of initial‘caiibration....80-130 mCi.
Exposure rate for 100 mCi Coféo............132 mR/hr at 1.meter
Dose rate at surfacg of\cap§ule.;.5.....f..Greater tha§ 10,000 Rad tR)/hr
Half-Life,........f..,..,.......o.......:..5.3 years
Weight:

M341 Radioactive -Source Sét.i;....;..;.,150 1§..

Magnétic handler..ccccecoescascsesscocsseles 1b.
VCubage: -

M341 Radioactive Source Set,..c..coc....1.75 cu. ft.

MRC License NUmber...ceccescescecsaasnes

BE Permit NUMDEr....coeeceeecaasscceees BESTO
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CHAPTER 2
OPERATING INSTRUCTIONS

Section I. Preparation For Use

2-=1. Initial Inspection

When the M3A1 Radiocactive Source Set is received, the operator, under the

supervision of the RPO or his qualified designee, will:
a. Post the ra&iétion area (para 2-3).-

b. Inspect the exterior and interior of the storage case for damage. Exam-

ine the case znd contents for missing parts. If the source set is damaged or

Vparts missing, report an impropef-shipment (SF 364).

¢. Within three hours during normal ddty time or within 18 hours of nonduty

time from initial receipt, perform a leak test (para 2-§), or at any time a leak

is suspected. If the source set is leéking. 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-6C decay curve chart (para 2-8).
f. Determine present sourcevstrength (para 2=12).

2=2. Calitration of M3A1 Radioactive Source Set

The M3A1 Radiocactive Source Set will be sent to depot maintenance perscnnel once

a yzar for calibration.
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2-32. Posting Radiation Controlled Area.

af_ A radiation controlled area is a delineated area under the supervision of
an individual in charge of radiation'protectionu The perimeter of a radiation
controlled area is established where the radiation level is 2 mR/hr or less.

Cnly authorized individuals wearing a film badge or other personnel monitoring .

devices shall be permitted within the radiation controlled area.

b, Establish'the periﬁgter of the radiation controlled area through estim-
atioh aﬁd.calculétionAprior to exposing the source, Ropé off or otherwise
establish, with barriers and signs, the periméter of the radiation controlled
area, After the source is exposed.-vérify perimeter barriers using,aﬁ AN/ PDR-

7( ) or equivalént} and ad just the barriers as necessary. A high radiation

grea is any area accessible to persbnnel in which radiation exists such that a
ma jor portion of the body could receive a dose in excess of 100 millirem (mrem)

-

iﬁ~any one hodr.
NOTE

If an unshielded Co-60 séurce having'anAéctivity of 100 mCi is
being used, the radiation conﬁrolled area will be all the area
within the radius of apbroximately 8 meters (26.2 feet) of the
source. The radiation controlled area of a more,active source
will be larger, and the radiation‘cbntrollediarea pf a less

active source will be smaller.

c. Post radiation 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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“Qersonnel approachiﬁg or entering the high radiation area. Figure 2-1 shows
;uggested dimensions for radiation warniﬁg 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 2 (contained in the back of this TM), in a conspicuous loc=

ation near the radicactive source set.

Figure 2-1. Radiation warning sign.
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2-4. TCosimetry Records

&. AR U40-14 prescribes procedures and responsibilities for the control and
recording of personnel exposures.to ionizing radiation. Adherence to these pro- .

‘cedures will assdre proper moniforing/récording of personnel dosimetry.

Section II. LEAK TEST

2=5. Leak Test

a. Perform a leak test (wipe test) upon feceipt of a radioactive source'set,
at least once every 6 months thereafter, prior to shipment, or at any time it is

suspected that the radiocactive source may be leaking.i

WARNING
Wear a film badge, calibrated dosimeter, énd disposable
;rotectivé‘gloveS'ghen perférming the leak test. Do not.
spread céntamination by tpuching other objects with thé
gloves. [Co not leave the unshielded radicactive source or
the opened storage case Unattendéd. Do not stay in thg
radiation area any longer than nece;sary 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-

7( ) 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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(2) CDisposable protective gloves fof the individual performing the wipe. -

(4 -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 radiocactive source set on the paper

tab. (The set bears the same serial number as the radicactive 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 radiocactive 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.

(1) If the dose rate is 0.4 mR/hr or twice the background radiation,
discontinue use of the source set and lock the radiocactive source in the shield.
If necessary, decontaminate the ocutside of the shield and the storage case.

Report results tc 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.

" WARNING , .
The radiation reading a2t the surface of the box must not
exceed C.4 aR/hr. IS the measured radiation is moré.than 7
O}H mR/hr; wrap a thin sheet of lead, alumiddm, or other
metal around the pla;tic bag and place'in a small cardboard

LOX.

(3) If the meter reading is less than 0.4 mR/hr, place the cotton swab

in the proviced 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.C05 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 radiocactive source set may be used.

b. If laboratory eqUipmght capable of accurately measuring 0.001 uCi is
aﬁailable, and approval has been.granted by CECOM to perform leak test aﬁalyses,
evaluate‘the cotton swab, and send a copy of the results of the test to the area
AMCP. If the quantity of Co-560 on the disk measures more than 0.005 uCi, the

radiocactive source set is unserviceable and should be turned in for disposal.

%) Installation commanders in CONUS will forwar& smear samples for

evaluation ta:

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. Méintaiq 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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Secfion III. OPERATING UNDER NORMAL CONDITIONS
WARNING -
Once the leéd plug is femoved from the shiéld,-the source
is an exposed radiation hazard. Always use the magnetic
handler for handling the radicactive 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
radiocactive séuree_a#sembl&Iand the serial number on the Co-60 decay curve cﬁart
tattached inside the cover of the storage case) must be identical. If the
serial numbers are not identical, the radiéactive sourcefset cannot be used for
“zalibration purposes, since the source strength value printed on the chart will

not correspond to the activity of the radicactive source.

k. Codpare the serial numbers on the lifting disk and the chart upon receipt
of a radioactive socurce 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, foliow
the procedures described in paragraph 2;9p(1) through (6). Raise the lifting
disk of the radioactive source assembly Jjust high enough to deposit the 1lifting
disk on the rim of the shiéld. Be sure to keep the radicactive source capsule
in the well of the éhield. Use a pair of pliers to turn the lifting disk over.
Be careful not to overdraw the radicactive 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 Radiocactive Sourcé Froﬁ the Shield

i

a. Gener;l. Each time the radiocactive sourée is removed from the shield,
use éﬁe probe of an AN/PDR=27( ) Radiac Set to test the weli in the shield fof
radicactive contamination (para 2-5¢). If contamiﬁatiop is deﬁected, return the
scurce to the shield bsing the magnetic handler;'and follow emergency procedures

(para 2-1f,and 2=-18).
t. Using the M4 Magnetic Handler.

- (1) Remove the M4 magnetic handler (fig. 1=T7) 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

Qpérapiﬁg,condition, .Bringvthe front end of the magnet cép (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 knob (6) about one-fourth turn
counterclockwise to retract the magnet and release the.clip or nail from the

ragnet cap. -

CAUTION
Mever 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

(n).
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NOTE

The RPO will maintain the combination and change the
combination as required: The RPO will keép the key that is
used to change the combination. When a radioactive source
set is transfefred from one instéllation to another, the
combination for the lock and the key for changing the com-
" bination will be forward;d undér 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 radiocactive source assembly out of the shield with the

handler and carry it to the calibration site. .
2=10, Reﬁurning The RadioactivevSource To The Shield

Use the magnetic handler (remote-handliqg tongs) to return the radicactive
source assembly to the shield, and lower the_source capsule gently into the well
of the shield. Do not loock ihto the well. Release the lifting disk, replace
the lead plug in the shield, insert and lock the lockbar. Loosen the hﬁts'on
the extension arms of the magnetic handler to telescopg the handler, place the

handler in the storage case and close the case.

36



t

TM 3-6665-214=13&P
Section IV. CALCULATIONS

3—11. Generél

The activity of Co=60 decreases with timé, therefore the~st;ength of the source
must be determined before calibrating an instrument. After determining scurce
strength, the dose rate in mR/hr; at a given distance from the sou;ce,-and'dis-
tance from the sdurce required to obtain a given dose rate, can be célculated.
Pistance from sourcé is measured in meters. One meter is equals to 39.37

inches.

2=12. Deterﬁining Present Source Strength and Calculating Dose Rates, Distan-

ces, and Dose
a. Determining-?resént Source Strength.

(1) From the Co-60 decay curve chart (fig 1-5) attached inside the

. cover: of the sforage case, note the date of initial calibration (year and month)

: fnd 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) "Fromn 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 initialiy calibrated) x'(percent strength

remaining) - 100.
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Zxample:

- Present date.....;.....f.......August 1984
Date of initial calibration....February 1982
Elapsed ﬁime..:;..,......,.....é years 6 months
Percént strength reﬁaining.....?Z

Strength of source: 132 mR/hr at 1 meter when initially calibrated

132 x 72

Calculation.iiieeseenscnsacnnns 100

= 95.04
Present strength............:..95.04 mR/hr at 1 meter from the source

b. <Calculating Dose Rate at a Given Distance. Use the following formula

to calculate the dose rate at a given distance (d): R = §2
- . . - d

Where: R dose rate in mR/hr

present source strength (a above)

= s

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)eeeoe..2 meters

CalculatiONeeeceesececensssaes.95.08 = G5.04 = 23.76
2° 4

Dose rate (Rleciesceassnecssass23.76 mR/hr at 2 meters
¢. Caleculating 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

bevobtained:

a
=fn
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distance from source in meters

. Where: d =
% .
|
S =z present source strength
R = given dose rate in mR/hr
Example:

Present scurce strength (S),'gs.ou mARs/hr at 1 meter (a abové).

Given dose rate (R), 23.76 mR/hr at 2 meters‘(b above).

CalculatiOn...--...--....---.. 95-0" = ’4 = 2
_ R

Distance from source (d) equals 2 meters

d. Calculating the Dose. Use the following formula t04caiculate.the dose

(D).at a given distance when the-dose rate (R) at a given distance and the

exposure time (f) are known, D = Rt.

Yhere: D = the total amount of absorbed radiation (mR)

R,

the dose rate at the given distarce (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)eueieeeoonsonsencsnsal?.88 mR

39



TM 3-6665-214=-13&P

Section V. CALIBRATION OF RADiAC SURVEY METERS AND DOSIMETERS

© 2-13. " General

Calibration of radiac survey meters and dosimeters provides the means fo; deﬁer-
mining to what extent an instrument reading deviates from the true value. |
Calibration may be performed by checking the instrument against a standard
radiocactive source, the M3A1 Radiocactive 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 workiné 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 radiocactive source, the date, and the name of the individual per-

forming the calibration. Prepare a table with the following column headings:

() Distance from Source (meters).
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(£) Calculated Dose Rate (mR/hr). .
(¢)- Survey Meter Scale Reading (mR/hr).

(2) VUnder 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 chaft; calculate the present strength of

the radicactive 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

iéble.

(6) Calculate the distance from the radiocactive 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
- nermal stream of traffic. The selected site should bé unob-

structed and have a level floor or ground surface.

(1) Mark with an "X" the point (center of site) where the radiocactive

source will be located. Draw a straight line approximately 16 meters long from

the point X.
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(2) Starting from the point marked X, measure and mark off intervals

' for each of the distances listed in the table.

(3) Use the poiht marked X as the center of a cirele 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
radiocactive source directly over and approximately 3 inches above the point

marked X.
d. Obtain Survey Meter Readings.

WARNING
Néver}allow gersonnel without film badges and dosimeters
inside ‘the restricﬁed area. Do not linger in the radiation
 area any longer than is necessary td'oﬁtain 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 radiocactive 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
meter readings on each scale (except the 0 to 0.5 mR/hr scale); one near the

top, one near the middle, and oné 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) Sel=2ct 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..

(¢) Turn the selector switch to the 0 to 0.5 mR/hr scale. Place
" the survey meter at the marker farthest from the scurce (the point at which the

calculated dose rate is 0.4 mR/hr). Observe and record the reading.
(d) BReturn the radiocactive 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) 1If 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.
€] " Attach the calibration graph to the radiac survey meter.

g. Use the Calibratioh Curve. Each time a survey meter reéding is ob=
served, refer to the calibration graph and obtain the true dosé 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
nonths (TB 750-2842-3). 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
vever take the radiocactive 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) Craw a table with three column headings and date it with the

czlibration date. Head the three columns as follows:
(a) Dosimeter Serial Numbers.
{b) Scale Reading (SR), mR.

(¢) Correction Factor (CF).
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(2) In the first column of the table, list the serial number of each

iosimeter 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 radiocactive 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 radiocactive source (para 2-12b)1 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,radiéactive source (para 2-12d).
Record on the worksheet the Calculated Dose (CD) that is closest to 150 mR.

3écord léngth of the exposureQ

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 §5.04 mR/hr at 1 meter,
the CD resulting from a 15 minute exposure at 1/2 méter will
be 95.on_ma. The CD resulting from a 30 minute expésure at
1/2 meter will'be numefically 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 exposiure at 1/2 meter will

be twice 95.04 or 190.08 mR.
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(63 Calculate the distance from the radicactive 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.

e

x: (2) Select a flat unobstructed surface within the calibration area and

draw a circle having a radius of 1/2.m¢ter.

(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 1s zero on each dosimeter to be calibrated.

WARNING
Wear £ilm 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 sdurce unattended.

e. Exposing Charged Dosimeters to the Radicactive 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 radiocactive source from the shield (para 259) and sus-

pend the source over the center of the circle. MNote and record the exact time
(hours, minutes, and seconds).

(3) Leave the radiation area.

(4) Expose the dosimeters to the radiocactive source for either exactly

715 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.
Pivide the CD (b(3) above) by

(2) Calculate a CF for each dosimeter.

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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If the CD is 180 mR and the meter reading is 190 mR, the CF is 180 or 0.95.
(3) Scan the 1ist 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

sppropriate dosimeters.
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Seétion VI, EMERGENCY‘SITUATIONS AND PROCEDU?ES |
NOTE
The procedures outlined below'will be followed in an emergeﬁcy

situation.
2-16.. Loss of a Radioaqtive Sourc; Set
a. Try ;o recover the:radioactive source set,
(1) Revigw records tp determipe the responsible individuai._
(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="
'\" ) . N

_fmand, ATTN: AMSEL-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 loecal 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 éommand éhaﬁnels to: Commandér, US Army Communicationse

Electronies Command, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ 0T7703=-5024.
2-18. Damaged or Leaking Radiocactive Source Set

a. The M3A1 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 M3A41.

(2) Check‘persohnel, 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. Genemral. Emergency plans must include procedures for extinguishing
fires involving radiocactive items. Firefighting personnel must know the loc-
ation(s) of the radioactive items_and be familiar with radiation protection
procedures. The M3A1 Radiocactive Source Set and M1A1.Souréé 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 radiocactivity is expected from a fire‘involving only
the M3A1 Radioactive Source Set. However, if other radiocactive Sources are
involved, firefighting activities may involve airborne radioactivity. As a gen-

erzl rule, personnel should wear protective respiratory equipment when fighting
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. fires involving radioactive items.
b. Emergency Procedures.

(1) Evacuate personnel in the immediate area who are not directly

~involved,
(2) MNotify the fife 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.
(8) Notify the RPO.
(5) Notify medical personnel when appropriate..
(6) Control aécess to the imme§iéte area,

(7)Y Monitor bersonnel, equipment, supplies, and environs and decontami-

‘'nate as necessary.

(8) Record and report tne 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 super#ision 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-

flcations as defined in paragraph 1-5 of this manual.

b. The operator is autherized to clean the exterior of the storage case and

to clean the M4 telescoping radicactive 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.

¢. 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 meaﬁ value of

time to perform each individual test is §hpwn in man~hour units.
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Table 3-1, Operatcr'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 i Work
secuence No » PROCEDURE . : time
S |0 }-4a (M/H)

. ; WARNING

Follow the instruction in paragraph 2-3 before

; removing the radiocactive source capsule from the
§ shield in the storage case. Use the magnetic
handler to handle the radioactive source.

1 i | ISTORAGE CASE

Inspect the exterior of the storage case for
breakage. ‘ -

Check to see if the paint is chipped or peeled,
and if the hardware is loose, damaged, or missing. -~ |0.1

IDENTIFICATION PLATE

Make sure that an identification plate (2, fig.
1-2) is attached to the dutside 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

o oo v~ ———— e S 4 Yo S o o §—— o

(8]

-JTECHNICAL MANUAL

Make sure that a copy of this manual, TM 3-6665-
214~13%P, in usable condition, is packed in the
_ case, ' ' Q.1

—~

s | 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. 1-4) 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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. / .
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 reading

in excess of 5 mR/hr but less than 200 mR/hr indicates
the presence of the radiocactive 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
O.B
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CHAPTER 4

’ : ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I; PREVENTIVE MAINTENANCE SERVICES
4~1, 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 personhel are authorized to perform the prevenﬁive
maintenance services listed below. Except for the motor and cluteh assembiy,
these services should be performed weekly when the source Set is in use. Motor
and clutch assembly should'pe inspected and serviced monthly after issue to
field personnel., Deficiencies beyondvtheiF maiﬁtenance capability must be

reported to higher level maintenance.

a. Make minor repairs of the storage case, such as replacing missing ngils

and screws and tightening loose screws and nuts.
b. Retocuch or repaint the storage case when necessary (para U=3).
c. Replace or repair lockbar.

d. Inspect, service, and repair magnet, flexible arm, and extension assem-
bly of the MU telescoping radiocactive 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.
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oy
‘Table 4-1. Organizational Maintenance Checks and Services

Time required: 5.2

ITEM TO BE INSPECTED

Sequence 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
s 2 RADIOCACTIVE SOURCE AND SHIELD ASSEMBLY
Repair lockbar. ifr damaged. 0.3
Replace lockbar, if missing (para u04). 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 U4-2). 0.7
e Inspect motor, clutch. assembly, magnet control, and
handle housing cover, 1.8
0c3

Service, if needed (para 4-5c).

. Section II. ;ORGAHIZATIONAL 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 reﬁaint the case.

a.

enamel, (Refer to TM 43-0139 for painting instructions.)

primer,

Paints To Be Used. Use synthetic paint primer and synthetic gloss

Primer, Paint all exposed exterior surfaces with one coat of
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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,

(¢) 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.

t. 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.
by, 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‘iockbar 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 (i2) on the shield. The shackle of a
combination loék (5) passes through round holes in the bent end of the lockbar

_and through an adjacent lug to secure the radiocactive source in the shield.

¢. Inspection. Inspect the lockbar for distortion, cracks, or other

. damage. Replace if damaged or missing.
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d. Mznufacture. Fabricate the lockbar (fig. 4=1).

I.ﬁ' 7 1/4 - ‘ -

375 DIA t .010

1

1/4 R MAX

=i 13/8
w1778

-=5/8

:

STEEL BAR, CARBON, HOT ROLLED, ANNEALED, 1018 OR
1020, 1/4 NOM STK THK, SPEC QQ-5-631, OR

STEEL BAR, CARBON, COLD FlNISHED ANNEALED, 1018 OR
1020, 1/4 NOM STK THK, SPEC QQ-S—834

PROTECTIVE FINISH : , : -
FINISH NO. 5.1.1 OR 5.1.2 AR601246

Figure u4-1., Lockbar.
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1 .
4.5, MU Telescoping Radioactive Socurce Magnetic Handler

a. General. 7The M4 telescoping radicactive source magnetic handler.con-
sists of two major groups: the magnet, flexible arm, aﬁd 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 U-6b). Servicing

requires complete disassembly (para 4-6c).
b. Desecription.

(1) Magﬁet, flexible arm, and extension assembly. The magnet, flexible
arm, and éxtension assembly, from front to back, consists of a magnet cap (1,
fig. 4=2), a magnet (2), a magnet connector wire (3), a compreésibn spring (4),
an adapter (5), a flexible arm assembly (6),_three exﬁensions (39), k12), and
515), four retaining nuts ((7), (10), (13), and (16)), and {our split'préformed
‘plastic packing rings ((8), (11), (1), and (17)). The back end of the flexible
arm assembly and each of the aluminum’exten#ions are f}anged 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 ené 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 magngt
(2) and compreséion spring (4) and is screwed onto an adapter (5) on the front

end of the flexible arm assembly (6).
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1 Magnet cap
2 Magnet . N
3 Magmet connector wire ARG60C751 e
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 Packing ring
15 Extenston
16 Retaining nut
17 Packing ring

Figure -2, M4 radioactive source magnetic handler, magnet flexible arm, and

extension assembly (eiploded view).
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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 eable
9 Bushing retaining plate : .

Figure 4-3. MY radioactive source magnetic handler, motor and clutch assembly

(exploded view).

(2) Motor and cldtph éssembly. The motor and clutch assembly consists
of é spring motor assembly subgroﬁp which is installed in the housing end of ;he
handle and housing assembly (6, figgiu-3), a handle housing cover (11) thch
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 bush{ng retaining plate (9),'é bushing (16), a spring

motor asserbly housing (10), and a spring motor assemﬁly (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 fetaining 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 radiocactive source magnetic
handler only to the extent that it is necessary to make the required service,
repairs or replacement. With the magent;c 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 nold it in position with a -

pair of pliers.

(¢) 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 énd_packing rings.
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o (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 cluteh 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 elutch assembly (para U=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,covér. 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 assembiy

(6).

(b)- Withdraw the spring motor assembly subgroup (b(1) above), the

clutch adapter (14), and washer (15) from the handle and housing assembly.

(c)v Remove the washer (15) and the clutch adapter (1&).j
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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 3 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 hqusing (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 a2ssembly (€).

(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
reroving the soldered loop at the end of the spring motor cable from the magnet

connector wire,
(1) Remove the spring motor assembly (12).

(j) Remove the three screws (8) from the bushing retaining plate

(8) 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.(é, 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 wighdrawn 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 housidé assembly.

d. Maintenance. After disassembling the M4 telescoping radioactive source
magnetic handler as airected in-c above, inspect the disassemﬁled parts and
clean them. Wipe all metal parts with a c¢lean, oily cloth. Replacé wofn, déma-
ged, or nissing 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 extensions. Insaert the extension (15,

;12, and 9, fig. §-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 thevcompo- :

nents are inserted so that they can be extended from the front of the handlé and

housing'assembly.
(2) Spring motor assembly subgroup.

(a) Insert the bushing (16, fig. 4=3) through the large opehing 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 thé

side of the housing.
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(¢} 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

mzznet 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 ((3) below).

(h) Install the adapter, compression spring, magnet, and magnet cap

(1) below).

’

(i) Telescope the flexible arm assembly and the extensions and séét
‘the spring motor assembly (12, fié. 4=3) in the spring motof asseﬁbly h&using:‘
(10). Place the threadéd shaft of the spriﬁg motor assembly over the threaded.
kole in the spring motor assembly housing. Insert and fully seat a 1/8 inch
socket-head screw key in the hexagonal opening in the top of the.spring motér,
assembly and turn the key in a clockwise direction until the spring motor assem-

bly is fully seated. Withdraw the key.

(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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Hyotor assembly so that it does not rotate in ﬁhe spring motor assembly housing,
andAturn the key eizht full turns éounterclockwise. This action wiii release
the threaded shafﬁ 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 reﬁaining slack in the spring ﬁotor cable when the key is released ((1)

below).

(1) Seat the threaded shaft of the spring motor assembly ovér the
threaded opening in the spring motor housing and slowly release the socket-head
screw key'allowing tﬁevspring motor assembly to become fully seated in the hous-
ing. After the tension on the key has been released, remove the key from the

kspring notor assembly.

(m) Fit the two pins on the bottom éf the clutch adapter (14, fig.
4-3) into the two rouﬁd openings_fn the top-of the spring motpr assembly and
;place 2 washer (15) over the top'of the clutch adapter. Insert the assembled
spring motor assembly subgroup into the housing end of the handle and ﬁousing
assembly (6) so that the bushing (18) 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) énd the washer and the clutch adapter and install the cluteh and

magnet control subgroup ((5) below).

(p) Attach the handle housing cover ((6) below).
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(2) 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 tut do not tighten
the remaining nuts to the threaded ends of the extensions (15, 12, and 9, fig.

U-2) respectiﬁely.

(u)_ Adapter, compression spring, magnet, and magnet cap.

(a) Slip the adapter (5, figz. U4-2) over the extended magnet connec—

tor 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 hand-

-

ler.

(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.
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(5)- Magnet contrcl 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), 1If there is none, around the end of.

the clutch shaft that extends through the top of the clutch hdusing:

(¢) Insert the bottom of the Elutch shaft through the’aligned'holes
in the handle and housing assembly;'washef,.énd clutch adapter ((2)(o) above).
Rotate the clutch shaft to align the openfﬁg-in the shaft with the setscrew
opening in the clutch adapter. Tighten the set;crew (13) with a 1/16 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 5/64 inch socket-head screw key.

(6) Handle housing cover. Attach the handle housing qovef (11) to the-

back of the handle and housing assembly (6) with three screws (8).

Section III. .TROUBLESHOOTING PROCEDURES

U~6. Scope

a. This section contains troubleshooting or malfunction information and
tests for locatiné and correcting most of thé troublés'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 ;nspecticns, and correétive actions. If a malfunction is not listed
(except when malfunctién and cause are obvioﬁs), or is ﬁét corrected by listed
corﬁective actions,vyou should notify higher level maintenance. Skills and
actions required to perform organizational maintenance of the M3A1 Radiocactive
Source Set are approximately the same as those_réquired to perform direct sup-
port maintenance of the item. The essential difference between the two levels
of maintenance is that replacement parts are author;zed only to direct support

maintenance level.

¢. Table 422 li#ts the common malfunctions'you may find during the oper-
ation or maintenance of the M3A1 Radicactive Source Set or its components. You

should perform the tests/inspections and corrective actions in the order li:ted.

NOTE
_ Before gsing this table, be sure you have performed all.
normal operation checks. If &ou have a malfunc@ion which
is not listed in this table, notify the next highér level of

maintenance,
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s
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 i~

Sc(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 INSTRUCTICNS

5=1. GENERAL

Direct suppoft maintenance personnel afe authorized to repair and replaée the
magnet, flexible érm, and extension assembly of the M4 mégnetic 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 éach’éorner, 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 licenseﬁ .

" number.
b. Inspection, Manufécture, 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. S5-1).

(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. DBefore securing the plate to cover, stamp or engrave
ithe plate with letters approximately one-eighth inch high. Use the correct HSN

and noheﬁclature. 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 thst accompaﬁies the M3A1 Radioactiye»

Source Set. Fasten the new identification plate to the cover of the storage

case.
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////_4 HOLES |

SEE NOTES —7

-9 —! 4
_ 4
RADIOACTIVE SOURCE SET, M3Al ]
COBALT 60, MC
™
-9
>
b
a
le ol 1
= !
.19 TYP —o  fem-
4

" BRASS STRIP, ALLOY NO. 268 or 260, ANNEALED TEMPER .032
- NOM STOCK THICKNESS, SPEC QQ-B-613

NOTES:

J; Letters shall be engraved or stamped 1/8 high.

2. Marking shall be in accordance with MIL STD-130.

W
.

The following additional information shall be included

Manufacturing Date

Serial No.

Replacement Date

NRC License No.
NSN 6665-00-856=8235 AR6Q1247

F;gure 5-1. Identification plate (line drawing).
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"CHAPTER 6

TRANSPCRTATION, STORAGE, AND DISPOSAL

6=-1. Transportation of the M3Al. The M3A1 requires shipment in accordance with

DOT requirements, 49 CFR, AR 385-11 and the NRC license issued for the item.
1

a. Upon receipt.of the M3A1, contact the CECOM Safety Office on Autovon

995-4427, or commercial (201) S44-U4427.

b. Shipment of M34A1 by US Postal Service or by United Parcel Service is

prohibited.

¢. For shipment of the M3A1 to be in accordance with the above regulations

and NRC license, the fbllowing requirements must be met:

(1), The motor vehicle, rail cér, or freight container containing the
calitrator must be placarded on all four sides with a "RADIOACTIVE"™ placard (49

CFR 172.50%, Table 1).

(2) In the event the surface radiztion level of the package cannot be
decreased to below 20C mR/hr, shipment by exclusive use vehicle is required in
accordance with 49 CFR'173.u41b. Shipment by airceraft in this case is prohibi-

ted (49, CFR 173.441d).

-

(3) The storage case must be sealed with fiber tape, labelled cn
opposite sides with Radioactive Yellow III labels (49 CFR 172.403) and marked

with 1/2 inch cr larger letters with the following: TYPE 'A' DOT-7A, RADICAC-

TIVE MATERIAL, SPECIAL FORM NOS, UNa2974.
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(4) A wipe test must Se performed within two weeks prior to the desired
" - shipping date to assure that no significant removable radiocactive surface conta-
mination exists on the exterior of the package (49 CFR 1%3.&43, 173.475 (1)).
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 musi 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,

lpafagraph Y-1a:
(a)  Proper shipping name: RADIOACTIVE MATERIAL, SPECIAL FORM, NOS.
(b) -Hazardoqs Material Idenﬁifiqation Number: ﬁN 2974.
(c) Pleces, weight and volume: lﬂgquired;
(d) Type of packaging: Type "A" DOT-TA.
(e) Radioactive material: Co-60.
() Descriptiop of.chemiéal and physisal form:e SPE&IAL FORM.
b(g) Activity: 130.60 millicuries or as indicated on the M3A1.

i

(h) Type label required: Radioactive Yellow~III.
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(i) Shipper's certification: Required.

(k) NRC License lumber: As provided by the CECOM Saféty Offiée, AV

995-4427 .

(1) Exposure rate at the package surface and at oﬁe meter: As ..

determined by RPO.
(m) Results of package wipe test: As determined by AIRDC.

(7T) Commerical air shipment of the M3A1 requires, in addition to number -
6 above, a "Cargo Aircraft Only"™ label on opposite sides of the shipping package
and the words "Cargo Airecraft Only" listed on the shipping documentation (49 CFR

175.30).

s

(8) Bzsic requirements for shipment of radicactive materials by mili~

tary (USAF Cargo) aircraft are contained in Chapter 12 of AFR 71-4/TM 38-250.
‘6=-2. Wipe Testing Procedure for Shipment

a. The shipping package wipe test is performed for compliance to DOT

regulations to assure no significant removable radicactive surface contamination

-

is located on the extérior surface of the shipping package.

WARNTHG
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 M3A41 Radiocactive Source Set.

b. Ecuipment required:
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(1 NuCon Smear (1.75 inch diaméter circularjcloth adhered to an

';associated paper jacket).
(2) énvelope,.pré-addressed to AIRDC. . : v : o/
(33 Radiacmeter, AN/PDR=-27( ),.oé equivalent.

c.. Wipe test p§ocedure.

(1) Record date, name of the individual performing the test, and serial
number(s) of the M3A1 Radicactive 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 inéhes).
d.  Checking for contamination and mailing the NuCon Smear.

NOTE

Perform thé following procedure in an area that is free from

all radiation, except for norhal background radiétion.
(1) Adjust Rédiacmeter to measure Q 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. 3Secure shipping package to prevent the spread of

contamination.

(4) If no detectable reading is observed on the AN/PDR-27¢( )y place the

HluCon Smear in the self-addressed envelope provided and mail immediately to

AIRDC.

(5) If a reading is observed on the AN/PDR-27( ) in excess of 0.1 mR/hr
or twWwice the background, the NﬁCon Smear should be placed in a small cardboard

box and mailed to AIRDC.

WARNING
The radiation reading aﬁ'the surface of the. box must
not exceed 0.4 mR/hr. If the measured radiation is more
thanvo.u mR/hr, Qrap a thin sheet of lead, aluminum, or
"other metal arouﬁd the NuCon Smear and place in a small

} cardboard box and recheck the surface radiation.

(6) Notificatlon of the results of the Shlpplng package wipe test must
be received from AIRDC prior to making shipment of the M3A1 Radioactive Source

Set (s).
6~3. torage

a.. Areas of M3A1 Radiocactive Source Set storage will be considered radicac-
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., Dispossl
Reports of excess, unwanted or unserviceable M3A1's 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 ( :

Control and Recording Procedures: Occupational Exposure
to Ionizing Radiation.

Ionizing Radiation Protection (Licensing, Control,'Trans-
portation, Disposal, Radiation Safety).

Safety Color Code Marking ana Signs.
Consolidated Index of Army Publications anq Blank Forms.

Index of Technical Publications.

- Marking for Shipment and Storage.

Calibration Requirements for the Maintenance of Army
Materiel : ' :

Painting Instructions for Field Use

Title 10, Code of Federal Regulations, Parts 19, 20 and 21.

Title 49, Code of Federal Regulaﬁions.
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APPENDIX B . ,
ORGANIZATIONAL AND DIRECT SUPPORT MAINTENANCE REPAIR PARTS S
- ' LIST 2

SECTION I. INTRODUCTION
B-1. Scope
This appendix lists repair parts requiréd for opgratién and performance of orga=-
' nizational and direct support maintenance of the M341 Radioactive Source Set.

It authorizes the requisition and issue of items as indicated by the source and

v

maintenance codes. There are no basic issue items, items troop installed or

authorized or sﬁecial tools applicable to this equipment.
E-2. General
The repair parts list is divided into the following sections:

.a., Section II. Repair Parts List. A list of repair'pa(ts authorized for
use in the éerformance of maintenance. This list also includes parts which must
.be removed for replécement of the authorized parts. Parts~iis£s are composed of
. functional groups in ascending numerical sequence, with the parts in each gfoup
listed in figure and item ndmber sequence. Bulk materials are listed in NSN

sequence.

b. Section III. NSN and Part Number Index., A listw'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.

E-3. Explanation of Columns

The follbwing provides an explanation of columns found in ‘the tabular listings:
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a. Illustration. This column is .divided as follows:

(1) Figure number. Indicates the figure numober of the illustration on

which the item is shown.

(2) 1Item 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 cof 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 i 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.
. k
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 |
ievels of maintenance authorized to USE and REPAIR support items. The mainte-
nance codes are entere& in the third and fourthvpositions of.the Uniform SMR

Ccde 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 i Application/Explanation
Q Suppoyt iteh is removed, repiaced; uséd at the organizatiopal level.
F Support item is removed, replaced, usgd at the’direct suppoert level.
D Support items that are removed, reﬁlaced, used at dgpot, mobile depot,
speqialized'repair activity only.. '

(5) The maintenance code entered in the fourth position indicates
whether the item is to be repaired and identifies the lowest maintenance level

Wwith the capability to perform complete repair. This position will contain one

of the following maintenance codes.

Code . Applicatibn/Explanation

0 : The lowest maintenance level capable of complete repair of the support

item is the organizational level.

The lowest maintenance level capable of complete repair of the support

item is the direct 5u§poft level.
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z t_ﬂonreparable. Mo repair is authorized.

(3 Recoyefability 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 v ' Definition
A Item requires speéial handling or condemnation procedures because of

specific reasons (i.e., precious metal content, high dollar value,
eritical material, or hazardous material). Refer to appropriate

manuals)directives for specific instructions.

s

H Reparable item. When uneconomically reparable, condemn and dispose at

the general support level.

-

o 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

requisiticning.

d. Part Number. Indicates the primary number used by the manufacturer
(indivicual, company, firm, corporation, or Government activity), which controls
the design and charac;eristics 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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HOTE

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, etec.

f. Description. Indicates the Federal item name and, if required, a mini-

mum description to identify the item.

g. 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 thaé will satisfy the required units of measure will be regquisitioned. '

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, subfuncticnal group, 6r an aSsémbly.
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

.



TM 2-6€65-214-13&P
k. Detailed manufacturing instructions for items source coded to bé 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) TCetermine 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) 1Identify the repair part on the illustration and'noté the illustr-

étion-figure and item number of the repair part.
,:] |

(4) Using the Repair Parts Listing, find thelfigure and item number

noted on the illustration.
b. When MNSN 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-treferenced tc 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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REPAIR PARTS LIST

AR600801

Fiqure B-1. Storage case.

m - [ @ (3) 1) (5) (6) (7) | (8)
ILLUS ' A O
Fig fiten] SMR NaToe " PART FSCM DESCRIPTION um| =2
No.|No.| CODE NUMBER NUMBER &

(NSN) Usable On_Code =
GROUP 0100 - STORAGE CASE
B=-1| 1 |MFFOZ B124-10-27 81361 |PLATE, IDENTIFICATION: MFD FROM EA | 1
NSN 9535-00-232-6932
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Figure B-é.‘ Source set assembly,

m 2 {3) (4) 15) {6) 7 {8
"'l'rt-}i [T5
Figjam] SMR | N PART Fscm DESCRIPTION um| 22
No.!No.| CODE NUMBER NUMBER §

(NSN) Usabie On Code
GROUP 0200 - RADIOACTIVE SOURCE ~
AND SHIELD ASSEMBLY
cls~2| 1 |xBDZA |6665~00-856-8233 [C124-10-10 |81361 |RADIOACTIVE SOURCE ASSEMBLY, EA L Y
) COBALT 60: MIAT _
cig-2] 2 |MFOOZ A124~10-9 81367 |BAR, LOCK: MFD FROM NSN Bl

) 9510-00~596-2065 »

Nlg-2{ 3 [x80ZZ ‘&439:4 72053 |PADLOCK COMBINATION EA| 1
B-S
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STL, PLD, 0.046 IN. DIA, 13 COILS,
2 IN. FREE LG, 0.500 IN. FREE CD

Figure B-3. Magnet, f'!exib_le arm extension assembly. A8600803.

BY ] (3) (4) (5) . (6 7y | (8
LLLLS NATIONAL FSCM S
Fig liten] SMR STOCK NUPD?:gR $ DESCRIPTION UM Eg
Na.|No.l CODE NUMBER . : 1=

(NSN) Usable On Code o=

) GROUP 0300 - MAGNETIC MANDLER, M4

8-3 PEOFH 6665-00-856-8234 |0124-2-62 81361 [MAGNETIC HANDLER, RADIOACTIVE "EA ‘ 1
SQURCE, TELESCOPING: M4 :

B=3} 1 | XBFZZ B124=2~75 81367 | MAGNETIC CAP» EA L
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: RO, 0.063 IN. DIA
1i{B=3| 4 | PBFZZ |5360-00-811-9127 8124-2-79‘ 81361 | SPRING, HELICAL, COMPRESSIOM: 1
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©

AR600804
Figure B-4, Motor and clutch assembly. '
T @ 3 @) ) 6 @@
o NATIONAL PART FscM ' i &
: A um
Fig flten{ SMR STOCK NUMBER DESCRIPTION ‘ =
Na.|No.| CODE NUMBER a
INSN) Usable On Code

B-4{ 1 |xeFzz B124-2-78 {81361 [KNOB, CONTROL A 1

c|s-4| 2 | xeFzz - IMS51030-27 | 96906 | SETSCREW: CRES, HEXAGON SOCKET EA| 2
FLAT PT, #8~32, 1/4 IN. LG
cle-4| 3 | xeFzz- IMS16624-4025 | 96906 |RING, RETAINING: CRES, EXT EA| 1
- APPLICATION, 0.250 IN. SHAFT SIZE
c{B-4| 4 | xBFzz B124-2~81HSG | 81361 | HOUSING, CLUTCH EA] 1
cle-4( 5 | xeFzz B124~2-81 | 81361 |SHAFT AND ROLLER ASSEMBLY Al
cle-4| 6| xaFzz C124-2-63 | 81361 | HANDLE AND HOUSING ASSEMBLY EA| 1
c{B-4} 7| xsFzz MS35202-51 | 96906 | SCREW, MACHINE: AL ALLOY, FLAT EAl 2
' CSK HEAD, #10-28, 1/4 IN. LG
cle-4| 8] xBFZZ MS35218-2 | 96906 | SCREW, MACHINE: AL ALLOY, PAN EA| 6
HEAD, #2-56, 0.187 IN. LG

cis-4f 9| xeFzz A124-2-67 | 81361 | PLATE, BUSHING RETAINING Bl 1
d s-4{ 10 | xerzz B124-2-73 | 81361 | HOUSING, SPRING MOTOR ASSEMBLY EAl 1
g B8-411| xBF2Z A128-2-66 81361 | COVER
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(1 2) 3) @, 1 5 — (6) MR

ILLUS NATIONAL g
Fig |iten{ SMR STOCK NUaER FScm DESCRIPTION um|Z2
No.|No.] CODE NUMBER . :?
{NSN) ‘ Usable On Code =
C[s-4{12 |PBFZZ |6665-00-474-7226 [C124-2-80  |81361 |MOTOR ASSEMBLY, SPRING LOADED EAl T
c|s-4[13 | x8Fzz MS51029-20 | 96906 |SETSCREW: CRES, HEXAGON SOCKET, | EA | 1
FLAT PT, #6-32, 2/8 IN. LG
c{s-414 | xeFzz B124-2-76  |81361 |PLATE, CLUTCH =~ - EA | 1
cle-4[1s | xerzz o MS27183-10 | 96906 |WASHER, FLAT: STL PLD, RD, 0.250 | EA | 1
IN. 1D ‘ -
GROUP 0400 - BULK MATERIALS
NBULK|  |PAOZZ {9510-00-596-2065 [qQS634 81348 |STEEL BAR: CARBON COLD FINISHED | FT |14
_ FLAT, 1/4 IN. THK, 5/8 IN. W, 10 _ | | °
. T0O 14 FT LG .o .
NBULK| | PAFZZ |9535-00-232-6932 [0QB613 {81348 |METAL STRIP: 12 IN. W, 48 IN. LG | SH| 1
< ‘ BRASS, 0.032 IN. THK
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Section III. NATIONAL STOCK NUMBER AND PART NUMBER INDEX

a. National Stock Mumbers.

National

National Fig. Item Fig. Itam
Stock humber No. No. Stock Number No. Ne.
9505-00-060-0882 B~3 3 6665-00-856-8234  B-3
6565-00-474-7226 B-4 12 . 9510-00-596-2065 BULK
5360-00-811-9127 B~3 4  9535-00-232-6332  BULK
6665-00-856-8233 B4 2 |
b. Part Numbers,
Part Fig. Item Part " Fig. Item
Mumber _ FSCM No. - No. Mumber _ FSCM No.  No.
M24-10-9 81361 B-2 1  Cl126-2-63 81361 B-4 6
 A126-2-66 - 81361 B~4 11 ' C124-2-80 81361 B4 12
A124-2-67 81361 B-4 9  DI24-2-62 81361 B-3
B126-10-27 81361 B=-1 1  K43oM 72053 82 3
B124-2-73 81361 B-4 .10 MS16624-4025 96906 B-4 3
B120-2-75 81361 B3 1  MS271&3-10 96306 B-4 15
B124-2-76 81351 B4 14  MS35202-51 96906 B-4 7
BI128-2-77 81361 B-3 2  MS35218-2 96906 B-4 8
B12¢-2-78 81361 B-4 1  MS51029-20 ~ 96906 B4 13
B124-2-79 813671 B-3 4  MS51030-27- 96906 B-4 2
B124-2-81HSG 81361 B-4 4  GQB613 g1348 BULK
B124~2- 81361 B-4 5 QQs64 81348 BULK »
BILESSHSG -
00Wa23 81348 8-3 3
C12¢-10-10 81361 B-2 2
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APPENDIX C

MAINTENANCE ALLOCATION CHART

C-1. General"

The maintenance allocation chart (MAC) (Section II) lists the authorized mainte-
nance functions assigned the maintenance categories for maintenance of the M3A1
Radiocactive Source Set. This chart is to be.used by all levels of maihtenance

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, mecﬁanical and/or electrical characteristics with standards through

.examination.

b. Test., To verify serviceability and deteet incipient failuré 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. Calitrate. To determine and cause corrections to be made or to be

adjusted on instruments or test measuring and diagnostic equipments used in

precision measurement. Ccnsists of comparisons of two instruments, one of which

g4
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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
whiéh is to identify components, assembligs, subassemblies, and modules with thg

next highef assembly.

tE. Column 2, Component/Assembly. Colhmn 2 contains the noun namés 6f‘éom-
ponents, assemblies, subassemblies, and modules for which maintenance is

"authorized.

¢. 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 §erform that maintehance 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 represents the average time re-
quired to restore an item ﬂéssembly, subassembly, component, module, end item,
or system) to a serviceable condition under typical field operating conditions. )
This time includes preparation time, troubleshootiné time, and quality
assurance/quality control time in addition to the time required to pefform the
specific tasks identif;ed for the maintenance functions authorized in the MAC.
This time will be expressed in manhours and carried to one decimal placeb(tenths '

s

of hours).

e. Colhmn S)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 gqﬁipment-required for maintenance and repair.of the_M3A1
Radicactivé'SourCe Set, aS specifiéd in the.MAC. The iis; gives tool or test
equipment refereéée codes; usér_mainfenance category code; a short deséription

of,%ﬁﬁms required; and HNSN. The tool or test equipment code corresponds to the

w

B

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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Section Il. MAINTENANCE ALLOCATION CHART FOR
M3A1 RADIOACTIVE SQURCE SET

1 - 1] 2] [ (L)
T . Maintsmanes caragory®
Group M " T - Tools aad
numper | Compenent/Amembly function c 0 Foo B i squipment -
0100 | STORAGECASE Tnspect 08 | 12
‘ Service 01
Repair : 050
, Replace ® 08
. (200 RADIOACTIVE SOURCE AND SHIELD
ASSEMBLY v :
Radicactive Source Assembly, M1A1 Inspect 01 12
Shield Assembly Inspect 03 123
{ Test .
Repair ¢ 03
Replace ¢ 10
0300 M4 MAGNETIC EANDLER Inspect & 03
Magnet, Flexible Arm, and Inspect 0.8
- Extension Assembly Repair ozd 18-
.| Replace 12
" Motar and Clutch Assembly Inspect & - 18
- . Service & 03
Repair 08
. Replace 10
*The subcolumns are as follows: .
C—operatoricrew
O—organizational
Fewdirect support
H—general support
D—depot
6 Manufacture nsmeplate,
b Moathly.
¢ Repair and replacement of lockbar only.
¢ Remove distartion by bending or cutting out segment of arm extension eiements.
TOOL AND TEST EQUIPMENT REQUIREMENTS LIST FOR
| - M3A1 RADIOACTIVE SOURCE SET
Tonl or wast
equiptment Maistsnanse National/NATO Tosd
referencs cnde . caagary . Nomencisture stock rumber number
1 0 FILM BADGE See SB 11-206
: (Photodosimetry)
2 0 DOSIMETER 6665-00-243-8199 IM-9/PD -
3 0 RADIACSET 6665-00-961-0846 AN/PDR(R)
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UNITED STATES :
NUCLEAR REGULATORY COMMISSION
’ WASHINGTON, D. C. 205558

SEp 17 1984

TO: NRC Licensees, Pennittees; and Applicants

Please find enclosed a revised NRC Form 3, "Notica to Employees”, which
is required by 10 CFR 19.11{c) and 10 CFR 30.7, 40.7, 50.7 and 70.7 tg 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 snould be promptly posted at locations sufficient to
permit employees o 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 Farm 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.
b 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 applicint
shall post the current revision of Form 3. You should take steps to ansure
‘that the current revision of Form 3 is posted by January 1, 1985.

0ffice of InsPection and Enforcement

Enclosure: As stated
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UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington, D.C. 20556

NOTICE TO EMPLOYEES

STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES, INSTRUCTIONS AND

REPORTS TO WORKERS; INSPECTIONS (PART 19); EMPLOYEE PROTECTION

WHAT 1S THE NUCLEAR
REGULATORY COMMISSIEIN? .

lhz Nuclear Regutatory Commissian Is sn
ndependent Federsl Y tgancy re.

ible fo  licensi g and ing nuclear
pawer plants snd other commercls! yses of
radioactive materials.

WHAT DOES THE NAC DO?

The NRAC's primary responsibllity is te
ensure that workers and the public are
lprotected from unnecessary ot excasgive
Texposure to radistion snd that nuclear
facilities inctuding power plants are con-
structed to high quality stendardy and
{aperated in 3 safs manner, The NAC does
this by estedlishing raquirements in Titte 10
of the Code of Federsl Reguistions {10
CFRI and in licenses issued to nucluv users,

WHAT RESPONSIBILITY DOES
MY EMPLOYER HAVE?

Any company that conducty sctivities
licensed by the NRC must comply with
the NRC's requirements. It 3 company
violates NRC requirements, it esn be fined
or have its lieense modified, suspanded or
revoked, -

Your emplnyer must tefl you which MRC
radiation requirements apply to yaur wark
d rmm uod NRC Notices of Violation

WHAT IS°MY RESPONSIBILITY?

.
For your own protection snd the protection
of your co-workers, you shouid know how
NRC requirements relate to your work and
should obey them, If vou obtarve violstions
of the requisements, you should report
them,

HOW DO | REPORT VIOLATIONS?

1 you believe that violstiens of NAC rutes
or of the termy of the license have occurred,
you shoutd report them immedistety to your
supervisor, i you believe that sdequate
corrective action s not being taken, you
may report this to sn NRC intpector or
the nearest NAC Regional Otfice,

WHAT IF | WORK IN A
RADIATION AREA?

11 you work with radioactive materials or in
o redistion (tontrolted) area, the smiount of
radiation expoure that you may legetly
receive is limited by the NRC. The Ilmlu on
-« YOUT expOsure are ined in
20.101, 20, |0:l and 20.104 of Title 10 of
the Cnda of Federa! Regulations (10 CFR
20), Vihile those are the maximum silowable
limits, your employer shoutd slso keep your
radiation axpaswre ay far below those
limits as is “"reasonahly schisvable "

MAY | GET A RECORD OF
MY RADIATION EXPOSURE} .

Yes. Your emplayer is requirad to tell you,
in writing, if you recelve any rediation ex-
posure shove the limits set In the NAC
regulations or your employar’s license, In
addition, i your job involves radlstion,
you may request fram your employer &
record of your annuat radiation exposures
and @ written report of your total upumu
‘when you lesve your job,

HOW ARE VIOLATIONS OF NAC
REQUIREMENTS IDENTIFIED?

NAC conducts regular inspections st Hegmed
fecilitles ta stsure comptisnce with NAC™
requirements, In addition, your employsr
snd sile contractors conduct their own
inspectiom to assure compliance. Al in-
tpectors gré protecied by Feders! low,
interference with them may result in
criminal prosecution for 8 Federel oftense,

MAY | TALK WITH AN NARC
INSPECTOR?. .

Yas. Yaur emplover may nol pnum vou
trom 1stking with an NAC inspector and
you may lalk privately with an Impector
and request that your identity remastin
conlidentiat.

MAY | REQUEST AN INSPECTION?

working condltions, you may request en
Inspection. Yaur rsquest shautd be
addressed (0 the nesrest NRC Reglonasl
Office snd must describe the ofleged viola-
tion in deteil, it must be signed by you or
your representative.

HOW DO | CONTACT THE NRC?

Notlty sn NRC inspectar on4ite or call
the nesrest NRC fleglonat olfice eollect,
NRAC Inipectors want to telk to you if you
are worried about radiation safety or other
gapeciy of ticensed activitiey, such o the
qustity ol construction or opesalions st
vour plant.

CAN | BE FIRED FOR TALKING
10 THE NRC?

No. Feders! law prohiblts an smployer
trom liting or otherwite discriminating
agelnst 2 worker for bringing salfety con-
cerns o the attention of the NRC, You

may not be fired or ditcriminsted sgeinst

bechuse you:

@ sk the NRC to enforce its rules sgainst
your employer;

o teatily in an NRC proceading;

& provide Inforinstion or sre about to
provide inlormation to the NAC about
viotstions of requirementy;

@ are about to sk for or testity, help,

WHAT FORMS OF DISCRIMINA.
TION ARE PROHIBITED?

" “No employer may firs you or discsiminate

WHAT CAN THE LABOR
DEPARTMENT DO?

The Departrnent of Labor will notlfy the

aginst you with respect 10 pay, g, or
working ennditions because you help Ih!
NRC.

HOW AM { PROTECTED FROM
DISCRIMINATION?

1 you believs that you have been diycrimi-
nated sgainst for bringing safety concerns
to ths NRC, you may lile s complsint with
the U.S. Depsrtment of Labor. Your com-

plaint must describe the firlng or discrimi

tion and must be flled within 30 deys of the

occurrence,

Send complaints to:

Olfice of the Adminktrator
Wage snd Hour Division

Eennl Srandards A

U.S. Department of Labor
Room 53502

200 Constitution Avenue, N.W,
Washington, D.C. 20210

or any local office of the Depertment of
Labor, Wage and Hour Division. Check your
telephane direclary under U.S. Government
1istings.

ployer that & laint has been filed
and will Investigate the case,

11 the Depariment of Labor finds thst your
emplayer hs unlswhully discriminated
sgsinit you, It may order you 10 be rein-
stoted, recelve back pay, or be compensatec
for any injury suflered 83 8 resuly of the
diserimination,

WHAT WILL THE NRC DO?

The NAC may asslit the Depsrtment of
Labor in its investigation, NRC mey con-
duct its own Investigation where necessary
10 determine whether untawful disceimina-
tion hag prevented the ftee llow of infor-
mation to the Commission, Also, if the
NAC or Department of Labor finds that
unlewlul diseriminstion hes occurrsd, the
NRC maey issue 3 Notlce of Viofation to
your employer, Impose o fire, or suspend,
modify, or revoke your employer's NRC
license,

9 logical working o W you bﬂievo lh" your .mp.“" "" nol or take part in sn NRC proceerding.
correcied 9
UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS
A ive of the Nuct Rmhlw' Commivsion can be contacted at lho {ollowing addrestes and telephane numbare. The Regions) Office will scoept collect ulopho-\- ealls from
ompleynl who with to register or about rediot 1 warking conditions or other matters regarding pli with C ission rules snd regul
Reglonal Offices
L]
Wa - ALGION ADORESS TELEPHONE
ur D uN wi\1" .
h h ! U.9, Nurieer flagulaiory Commission '
ALASKA On wi 2P ¢ PUEATO Region | 215 337-5000 .
.0 ‘ RICO . 83t Park Avenus i
e wy “ e D A King of Prugsis, PA 19408 ;
- on 3l e " U3, Nucteas Reguiniogy Commission
‘ = g w - “‘ " - :‘ REGION; 'l‘l;r“uluu St N.W., Sulie 2900 4047214503
REGION v V v Teo T Atlente, GA 10323
- A It
(J <Y . e . nt g&’.i:".‘:n'" Reguistory Commiion 212 1908500
799 Rootevelt Roed
“‘gw‘" Az i =1 % an ] o VIRGIN1S Oten Eityn, IL 80137
v Nuctesr Regut Commini
16 . 3 ; AL 0‘0.4 [} g.:nm"fv'" eguistory Comminion 817860 8100
v 9 811 Ryen Plass Drive, Sulte 1000
REGION V REGION H Arlington, TX 76011 X
i
\4 &:ixu;'-u Repulstory Commimlon €15 943.3700 !
1450 Marlg Lane, Sulie 210 .
NRC FOAM 3 Wiatnut Cresel, CA 94596
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PUBLIC LAW 93-438
93rd CONGRESS, H. R. 11510
OCTOBER 11, 1974 -

AN ACT

To reorganize and conso11date certain funct1ons of the Federal Government
in a new Energy Research and Developnent 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 Unlted
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 individua] director, or responsible officer of a

firm constructing, owning, operat1ng, or supplying the components of
any facility or activity which is licensed or otherwise requlated
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

»act1v1ty--

(1) fails to comply with the Atomic Energy Act of 1954 as amended,
or any applicable rule, regulation, order, or license of the
Commission relating to substantial safety hazards, or

(2) contains a defect which could create a substantial safety
hazard, as defined by regulations which the Commission 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 Commission 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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