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MILITARY SPECIFICATION ,
_ RADIAC CALIBRATOR SET AN/UDM-1() oo
. . a N ) - ,

1. SCOPE

1.1 This i35 a gencral performance specification which covers but one
typo of test equipme_nt for calibration of radiac survey cquipment.

2. APPLICABLE SPECIFICATIONS STANDARDS DRAWINGS,
AND PUBLICATIONS :

2.1 The following specifications, standards, drawings, nnd publications,
of the Issue in effect on date of invitation for bids, form a part of this
spucification:

. SPECIFICATIONS

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

MILITARY
JAN-P-108 - Packagirs and Packing for Overseas Shipment -
Boxcs; Wood, Nailed.
| MIIL.-E-15090 - En:uncl Equipm ant, Light-Gray (Formula No. 111).
MIL-S-15395 - Silver-B'ss«.-Bruing-Alloy.

.NAVY DEPARTMENT
Guncral Spuecifizntions for Inspaction of Material.
16E1 = Elcctronic Equipment, Naval Ship and Shorc: - Genzrnl
Spucification.

DRAWINGS

" BURE AU OF SHIPS RADIO
RESB0-D-125 « AN/UDM-1( ) Radiac Calibrator Sct, Luad Safe,
Platform, Rolling Platform and Ralls.
RE10-D-673 - Shipping Box for Radiation Source Container,
AN/UDM-1{ ) Radiac Calibrator Sut.

(Copics of spucifications, ctandards, and drawings roguircd by contractors
in conn.ction with specific procurement functions should be obtalncit from the

procuring aqg.n y or as d(r.xcted by the contracting officer. ) LL— .
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2.2 Other publications. ~ The following publications, of the issue in
cffcct on gate of invitation for bids, unless othcrwisc stated, form a part of
this sp;clflcatiom ,

IN'I‘ER"TATE COMMFRCE COMMISSION REGULATION
' Ruquintions for Transportation of Explosives and Other
‘Dang-:rous Articles, cte. S

‘L
(Informatlon 2 to the availability of these Rogulations may be obtaired
. from th Int.rstat.: Commoeree Commission, Washington 25, D. C.)

“.. RECUIREMENTS |

.1 General description. - Thc Radiac Calibrator Set AN/UDM-1()
is ~ e-anbraunq apparatus which provides a sultable radiocactive source for
cnlibrating radiac survey equipmont.

2.1.1 The Radiac Cnlibrator Sct AN/UDM-1( ) shall be constructcd and
arsambla in 2cccrdrnce with this specification 1nd Drawings KRE60-D-125
ani RE1G-D=673, Where th: requiremeoents of this *‘p\.cifi(.'ltion conflict with
th.: drawing:, this spicification shall govern.

.72 Material. - Matcrials specified herein and in Dr'awlng REB80-D-125
sl"nl b\ onhr- 1y seitatle for th: purpose intended. Use of other matarial
r‘h:xll hav. the 2pproval of the burcau or ag.ncy concern«,d

2.1 Silv«.r solder shall conform to grnde I of Speeificasion MIL -S-15395,

2.7 L.ad chall be .'zl 1.1t 95,0 percont pure.

Ve e

M E Faeipmeont ~ompu :dtion, = The calibration cquipmeont shall consist
cof the followin g: .

{~) Radintion courc. - Cobalt 60,

(L) Sonrce eontainer and filtering plugs.

(r) Platform for soure. container.

(‘1) Rollin: platform for radine equipmont.

() Track or rails for the rolling platform.

(f) M.chanism for nctivating th¢ radiation source.
(g) Optieal system,

A&. 7.1 Rndiation soures, = The radiation source shall be a Cobalt 80 souree

{Governm.nt furnish d matertal).

3.2 1.1 Handling of radioactive sours-. - ‘The contractor shall at no time
bc reqguir.d to Landl. r'xdlo:ctiw matcrials during the performance of this

contract,
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3 1.2 The following stops shall bo taken to assure safe and proper
‘ inscrtion of the source:

.~ (a) Atthe appropriatc time, the contractor will ahip, with the
approval of the burcau or agency concurnid, the empty
radiation source capsule to the activity of the Atomic Encrgy
. Commis:lon concerned with suppl ‘the source.

“(h) At the appropriate time, the empty leaf source container cap
shlcld, l-ad plugs, locking bolt and nat shall be forwarded to the
N-tlonal Burcau of Standards with the approval of the burcau '
ur agency concerncL

(c) Al cq ipmont, 1:ss parts (a) and (b), shall be packaged by the -

: contractor and packcd as deseribed in 5.1 and 5, 2 and then
forwardcd to a dcpot designated by the burvau or agzncy
soncum:d.

(.52 Sourc. contriner. - The arrangement and construction of the
- sourcc contin.r Sh2ll 1. s hown on shcet 2 of Drawing REG0-D-125.
In {ivitnl parts for the contain.-r and #ccessory items shall be: fabricat d
2 chewn . sheots 5, 4, ond 6 of Crawing RESO-D-1%5. Altornate methods
“ aguggl MrLﬁ!ion and onstruction may be uscd provided approval is obtained
~ from tne burcan or 3. ney concerned.

7.5 2.1 The intunsity of radiation <manating from the radiation conc
sk~ t  att.naat.d by m-an: of two romovabl.: plugs. Thesc plugs shall be
. ro conztruct.-d that o load flitration of 12.5 2nd 9.5 cm. of lvzd can be obtainod.
Th.- rumoval of the 1.ad plaias shall be accomplished by such means that the
op .r2tor can p-:rform the ne2ossary manipulations casily, juickly and In a
r.oicn of 2 caf. nourly rto of radlation intensity so that the total accumulated
Jo:717%. v T woeck dors not cxesed 0.3 resntgum -

LY. Tlatfrm ‘or sourcs container. - Drawing RE60-D-125, sheot 6,
show: ., ronctraction of (5 platform. The over-nll sizd of th.: platform
an1 th. fiz. ~nd shape of the individial parts shall conform to
Drawing RE6L-D-125. How.vor, different mothods of fabrication ar
P rmissit 1o provided that approval Is obtained from the burcau or agency
conc..rn.d.

.3.1 Tra~k ~nd rollirgphtform for radiac ~quipmont., -
Drawing REGC-12-12E, snicts 7 and B, show th- gcneral construction of thg
track and the rolling plztform. This planrm is not only a supporting
structure for the radiac cquipment but also for parts of the optieal systern *
(3. 3. 8). Detalls of the construction of these stract: res shall b determined
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comcoredd The bllowing requirements, i addition o the regairements
mam RESO-D 4125, shall gowira the devign :nd s constrection:

P | hsm:-dshmdhm(mﬂda‘h
matorizl wsed for their mmummumum
Y:t 2tromg encugh so Ut the applization of & 50-gouwnd Joad il ot cause
buckling, memdmw“muhm
a:av‘nl..

332 The vertical axis of the rolling pistiorm shall remain
PLrpcadicular at all poluts on the track,

S 3.4 3 The rolicrs-and beariags shall bave swch characteristics
e ia.y will m;mweﬂhmmhm»m&cm
=loe t track with 2 minimem of otiort.

X2 4 Moans shall be providcd 0 hcep the pistform on the track
=1 2! times.

L LK Aclmmuwammu&mu-uam ‘
th: platiorm to b lozkad to thye track at anxy polat. .

e ® 1 3 The dosion of te jig and radise aquipmont supporting piatiorm
zhall & szoh tat it con b raisid or lJow:red easllythrough the distamce
sp.=ifi 4 nbﬂ.k*hmhohlv(pl:tbrnmreb and firmly In any
position

% L7 mmuhqplvbmm&mdhsndtmu
Wt c-n  r.xdil’ disassembled into seweral seb-assemblics wnd thas allow the
w: ol it Lrbe packed nto 2 minimum of space,

le”e %8 Track. - Th l.~ck or mils shall bc built in 5-foot Sectioms.

T, Mm&nlle&maﬂmdhr\mm
wd r- min in ~ll mm-ot with r\-spco:tbo.achomr.

AL .9 The nurelmkdnnmeaw mmarhcc

e’ . I There shall be mbncﬂhgord.ﬂedhqu..._nman
poimt Fwi v boxi

RORE W § | mmmzmnomwdmmdu

N tra=k s} t5. rolling piatform from th: burcen or agewcy comc. rusd prior
N 40 cos<trection.
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3 3 5 Muchanism for actuating the radiation source capsule. - By
remotcly controilcd m:chanical means, the radiallon source capsule shall be
chpablo of being ralced or lowcred. This muochanical device shall be of such
ccnstruction that it can be operatod zasily and positivcly. ' In addition the
w: chanicm shall hold the sourec eapsule sccurcly in place whea it has been
rais>d to . 1thr the operating position within the scurce/ container or out of the
protective soure:. containcr to a height of at least 18 lrgchca abowe the top of
the containcr, Thz design shall be such that there is o poasibmty of |,
jamming wi.n the =ource 1s In the ¢xposed position.

3.3.f.1 Prior to the actual construction of the mochanism the contractor
shall submit the necessary dotaiicd drawings and plans for approval by thc
bur_au or agency conccrnod.

2,3.8 %tlcnl systcm. = An optical system shall be supplicd as spedﬂed
on shect 7 of Drawing -D-125,

.2 Externa) finish. - Extornal ﬁn!sh of the cquipment shell b as
specified in Sp. cffication 16E1. The finish coats shall be gray cnamcl in
accordanc . with type 1, chs 5 2 of Speclﬁcauon MIL-E-15090,

3.5 Markingc. = All parts or sub-azsemblics shall be identified by
appropriatc markings. A namcoplat. shall be :ntachcd to the source containcr
having the following inscription:

Radioactive
CORALT 60

e e v .. .ocuriesasofdatc. . ... unité
Frop.rty, Burcau of Ships, U.S. Navy
Washington 25, D. C.

3.5.1 The unit pumtor and th.: cxact stronath of the source, and date of '
calibrztion of Ui, sourc.. shall be inSerted by the burcauw or agency calibrating
th. source. |

2.8 Instraction and installation books, = Inctruction and installation books
shall be supplled as cpeelliad (scx 8. 1) and shall include, subj.ct to approval
of the bureau or agency concernad, 2l information nCcessary !or installation,
operation and maintcnance of the cquipment, .

' “.7 Workmanship. - Workmanship shall bc as specified in Speeifi-
cation 16F 4. . : R

"mEST CuPV avaliamt
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L. saupum. INSPECTION, AND TEST PROCEDURES

4.1 General. - Preproduction, production and selected production models .
of the equipment EHau satiasfactorily pass the preproduction and production
inspections and tests specified herein and any other tests necessary, in the
" opinion of the cognizant Government inspector or the bureafi or agency concernsd,
tc prove compliance with the requirements of this spocmc!lnon.

. 4.1.1 Performance of tests. - Before presecting e&uxpmem for
Government inspection, the contractor shall have ascertained to the best of
his ability that the equipment is free from defects 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 supplier. The contractor shall '
make arrangements with the cognizant Government inspector for test
schedules, and shall provide him with any information regarding materials, i .
processes, or manufacturing data which he may request. The contractor
shall permit the cojnizant inspector to examine raw materials and processes
used in the contractor’s or manufacturer’s plants. Upon inspection, the
sognizant inspector may reject inferior raw materials and require the
correction of processes incorrectly performed.

1. 1.2 Inspection procedures. ~ For Naval purchases, the general inspection .
procedures shall be in accordance with General Specmca.uoms for Inspection _
of Material. 1

4.Z Preproduction tests. - Preproduction tests shall be made ata
Government laboratory designmated by the bureau or agency concerned on the
preproduction model submitted by the contractor to determine suitability for
Nava! use. ' Preproduction tests shall consist of any tests necessary to
determine performance with the requirements of this specification and shall
include the following: .

4.2.1 General inspection. - Equipment shall be inspected and testéd to
- Jetermine compliance with iﬁe requirements o! this specificaticn and sha.u
include the following:

(a) Assembly, size, fit.
(b} Type and character of material, parts, and finish mclud.lnq
prevenﬂon of corrosion.

4.2.2 (}eraﬁng uast. The equipment shall i oe sub}ected to a practicel .
operating test. .

4.2.3 Controls. - Equipment shall be tested to d.cemxno the wumu:y ‘o
of controls for sallshactory opoutlon. , .

8
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Notice.  When Governmant drawings, specifications, or other dats are
used for any purpose other than in connection with a definitely related
Governm.nt procurcment opuration, the United States Government thereby
incurs no ruponsinility nor any obligation whatsoevcr; and the fact that the
G:.vernm :nt may hav.: {formulated, furnished, or in any way supplicd the
sald drawings, spocifications, or other data, is not to be Fegarded by
implication or vthirwisc as in any manner licensing the holder or any other
person or cornoration, or conveying any rights or permigsion to manufacture,
use, or s<ll any patented invention that may in any way be related thereto.

»
¢
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MIL-C-22211A(EC)
AMENDMENT 1 _
23 October 1970
MILITARY SPECIFICATION
CALIBRATOR, SET, RADIO, AN/UDM-1( )

This Bmendment forms a part of Military Specification MIL-C-ZZéilA(EC);
5 September 1969.

Page 1
Title: Delete "RADIO" and substitute “RADFQC";
.= . .. cz @ et maer Sikicema ot e mewm e maie w ety e o t" .- ~
Page 5 L

4.1;1,.1ine 5: Delete “sikty (60) days" and substitute “(see 6.1.2)“.
4.1.3, line 3:. DeTete "sixty (60) days" and substitute "(see 6.1.2)".
4.2, item (c): Delete and substitute: |

"(c) Inspection of preparation for delivery.”

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

Page 6

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

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

Page 8

. 6.1: Delete and substitute:

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

»

FSC 6665




£ U. 5. GOVERNMENT PRINTING OFFICE: WJ0.433.692/2494

A

1 Procurement requirements.

‘(a) Title, number and date of this specification. '
“(b) Number of first article samples to be submitted if other
ified in 4.3. .

“(c) Selection of applicable levels of packaging and packing
(see 5.1, 5.2 and 5.3?.

1.2 Contract data requirements. Data generated by fthis document are not
able unless specified on the Contract Data Requiremepts List (DD Form 1423)
2 required by this specification includes, but is nqt restricted to th
ng:< o :

“{a) Contractor's qda]ity assurénce‘syStem (see 4.1.1)
“(b) Test procedures (see 4.1.3)". g

Preparing activity:
Navy ~ EC
- (Project 6665-N275)

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 P
' ?
1.1 This is a general performance specxfxcatmn which covers o% 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, ldentxfxcanon—-«lnformatmn and Markmg ior Idemmcatxon of Electncal. '

Electronic and Mechanical Equipment.” L FER e e

MIL-E-15090-Enamel, Equipment, Light— Gray(Formula No. 111),
MIL-B-15395~Brazing Alloys, Silver.
-MIL-E-16400-Electronic Equipment, Naval Ship and Shore: General Specification.
MIL-M-19590-Marking of Commodities and Containers to Indicate Radicactive Material.
MIL-1-45208-Inspection System Requirements.

STANDARDS

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

DRAWINGS

BUREAU OF SHIPS
REF 10085-Shipping Crate for Source Contamer
REF 60001 -AN/UDM-}{ ) 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 supp]iers' 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 ﬂ)isfspeciﬁcation to the extent speci-
fied herein, Unless otherwise indicated, the issue in effect on date of inyitation for bids or request for pro-
posal_ shall apply. ‘

UNIFORM CLASSIFICATION COMMITTEE
Uniform Freight Classification Rules

(Application for copies should be addressed to the Uniform Classification Committee, 202 Union Station,
516 West Jackson Blvd., Chicago, I11. 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 Genera! 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 composition. ~ The calibration equipment shall consist of the following:

(a) Radiation source - Cesium 137

(b) Source container.

{c) Platform for source container.

{d) Rolling platform for radiac equipment.
(e) Track or rails for the rolling platform.
(f) Optical system,
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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.] Procurement requirements for sealed sources. - Source holder must be designed and tested
so as to allow U. S. (AEC) Atomic Energy Commission licensing for possession and use of the source and
this includes the following information and tests, which shall be supplied to the Naval Electronic Systems
Command, Code 05162 16 months after date of contract. In the event of first article. sample waiver, the
information required shall be delivered 3 months after date of contrait.

(a) The source model number.

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

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

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

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

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

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

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

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

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

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

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

3.4.4.1 The size and shape of the components {(major units) and the material used for fabrication shall
be such that the structure is light yet strong enough so that the application of a 50~pound load will not cause
buckling, deflections or overstressing of the individual parts or the structure as a whole.
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t.4.2 The vertical axis of the rolling platform shall remain perpendicular at all points on the track.

4.4.3 The rollers and bearings shall have such characteristics that they will carry the load easily and
the operator to move the platform along the track with a minimum of effort.
. i
~4.4.4 Means shall be provided to keep the rolling platform on the #rack at all times.

3.4.4.5 A clamping or holding device shall be incorporated which permits the rolling platform to be
2d 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

sed or lowered easﬂy through the distance specified. A lock shall hold the platform securely and firmly
my position.

3.4.4.7 The rolling platform shall be constructed in such a manner that it can be readily disassembled
.0 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

esigned and constructed for easy assembly and remain in alignment with respect to each other. Construc~
ion A~<ign shall be in accordance with Drawing REF 60001~3.

.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). - Constructxon of the tripod assembly shal) 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 I, class 2, of MIL-~E~15090.

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

Calibrated by,
Date of calibration
Unit No.

3.6.1 The unit nurnber 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.

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

3.8 Safety. - The design, development and production shall promote maximum safety of both operational

and maintenance personnel and equipments during all phases of operational hie 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-1-45208. A
current written description of the system shall be submitted to the cognizant Government inspector, for
‘approval, sixty (60) days prior to first article inspection. Any cha.nggs 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 uge.

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

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

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

4.1,3.2 The procedures shall contain a list of test equipment idehti[ied by name and model. Special
test equipment shall also be listed and identified. .

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

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

(a) First article in‘specu’on
{b} Production inspection
{c) Shipping inspection

4.3 First article inspection. - First article inspection shall be made at a Government laboratory
designated by the command or agency concerned on the prototype model submitted by the contractor to
determine suitability for Naval use and shall consist of all examination and testing necessary to determine
compliance with the requirements of this specification. First article inspection shall include the tests
specified in table I. B '
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TABLE 1. First article inspection

Requirement’ Reference

- ra

. Surface examination 4.6.1 7.
Operating test . 4,62 %
Structural integrity 4634

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 poirits, 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 II. Production inspection

Requirément Reference
. o L Surface examination . 4.6.1
sl et s e L Operating test '4.6.2

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

4.6 Inspection procedures. ~

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

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

For conformance to 3.2, 3.3,-3.4.1, 3.4.2, 3.4.3, 3.4.4, 3.4.5, 3.4.6, 3.5, 3.6, 3.7 and 3.8.
4.6.2 Operating test. - The equipment, with the source in place, shall be subjected to an operating test
to insure qualitatively the proper functioning of the equipment including: "

-{a) All operating controls and adjustments

{b) True activity (using a Victoreen R meter or equivalent)
(c) Ragliographic integrity

{d) Safety requirements

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

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. - Packa.g"u:xg 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 preservauve compounds. .

5.1.1.3 Other equipment. - Other equipment such as platforms and tracks or rails shall be individually
packaged in accordance with method Il 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.

4
5.1.2 Level C. - Each complete set shall be packaged in a manner that will afford adequate protection
‘against corrosmn, deterioration and damage during shipment from the iupply 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 container 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 2 complete set, packaged as specified
in 5.1 shall be packed in containers conforming to PPP-B-601, overseas lype without .tleats on the top
panel. Cushioning, anchoring, bracing. bloeking and waterproofing shall ‘be dnddCrprdante 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 equipmer;t packaged as épecified 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 marked *UNPACKING
INSTRUCTIONS" and affixed to the outside of the shipping container in a protected location, preferably be-
tween the cleats on the end of the container adjacent to the identification marking.

4
t}

. k3
6.1 Ordering data. - Procurement documents should specify the ‘ollowing:

6. NOTES

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

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

Preparing activity:
Navy - EC

(Project 6665-N254)

#U.8. GOVERNMENT PRINTING OFFICE: 1069-393-085/51960
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SPECIFICATION ANALYSIS SHEET Budger [T ApRrOved

INSTRUCTIONS
L. _ This sheet is to be filled out by personnel either Government or contractor, involved in the use of the spec-
ificetion in procurement of products for ultimate use by the Department of Defense. This sheet 1s provided for ob-
taining information on the use of this specification which will insure that sujtable products can be procured with a
minimum amount of delay and at the least cqst. Comments end the return of this form will be apprecisted. Fold on
lines on reverse side, staple in cormer, anc aend to preparing sctivily (as imdicated on reverse hereof).

SPECIFICATION

ORGANIZATION (0f submitter) CITY AND STATE
CONTRACY WNO. GUANTTTY OF TTEMS PROCURED ¢ | DOLLAR AaMOUNT
f
N $
MATERIAL PROCURED UNDER A g
[J oiRECT GOVERNMENT CONTRACT [ susconrmact

1. HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT USE?
A. GIVE PARAGRAPH NUMBER AND WORDING.

8. RECOMMENDATIONS FOR CORRECTING TME DEFICIENCLES.

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED YOO RIGID

3, IS.THE SPECIFICATION RESTRICTIVE?

£ ves 3 wo 1F "YES", IN wHAT wany

4. REMARKS (Attoch any pertinent data shich may be of use in.improving this specification. If thereare addi-
tional papers, attach to fora and place bothin an envelope addressed to preparingactivity)

SUBMITTED BY (Printed or typed maac and activity) DATE

DD‘ :"’:“"NZG REPLACES NAVSHIPS FORM 4863, WHICH IS OBSOLETE
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JS. Department . 40D Sevenih Streel. SW
of Tronsporiation o A washington, D C. 20590
Research and '

Speciatl Programs IAEA CERTIFICATE OF COMPETENT AUTHORITY

Administration
’ ‘Special Form Radioactive Material Encapsulation

Certificate Number USR/0166/5
(Revision 3)

£
H

1, .
This certifies that the encapsulated sources, as desgribed, when loaded
with the authorized radicactive contents, have been demonstrated to meet
the regulatory requirements far special form radicactive material as
prescrlbedmml/andUSAZ/Regulatlmsforthetransportof
radiocactive mater:.aIs

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

Model No. Drawing No.

V'VD and VD(HP) 602-7001-004 v~
NB, NBG and NB(HP) - 602-7001-005
Single Encapsulation Universal

Source _ - 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 series of ARMCO
Type 17-4PH stainless steel.

II. Radioactive Contents - The authorized radicactive contents of these
sources consist of not more than: :

Model No. _ ‘ - Contents
V' VD and VD(iP) 300 curies of:

Barium-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 Thalium-170
Iridium-192  Tin-113

v Cobalt-60 = Ytterbium-169
Iron-59 Zinc~65

Eniel 9




Certificate Number Uss/0166/S, Revision 3 ' Page 2

.i:I. Radiocactive Contents (cantinued)

Model No. (can'd) Contents (cont'd)

NB, NBG and NB(HP) 25 Curies Americium-241
30 millicuires Ra-226
500 millicuries Americum-24) and
Cesium-137 mixture
g
Single Encapsulation !
Universal Source 500 curjes Iridium—-192
_ 20 curiks Cobalt-~60

Double Encapsulation .
Universal Source 5000 curies Iridium-192
‘ : 2000 curies Cobalt-60

Si.nglé Encapsulatian

Side weld 500 curies Iridium-192
‘20 curies Cobalt-60

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

- This certificate is issued in accordance with paragraph 803 of the IAEA
- Regulations and in response to the June 7, 1982 petition by

Gamma Industries, Baton Rouge, lLouisiana, and in cansideration of the
associated information therein,

Certified by:

é&%{ﬂ ’ IR fzf%-ﬁm{;/(?/%z

R. R. RAWL T

Chief, Radicactive Materials Branch
Office of Hazardous Materials Regulations
Materials Transportation Bureau

T/ "Safety Series No. 6, Requlations for the Safe Transport of Radicactive
Materials, 1973 Revised Edition," published by the International Atamic
Energy Agency (IAFA), Vienna, Austria.

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

Revision 0 issued in respanse 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.
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QHEPHERD et Ausites

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

Irradiation & Calibration EqQuipment . Lead Shicidiig . Nuclear Applicalions

DATA SHEET -~ SPECIAL FORM CAPSULE TESTING

/4
Capsule Type: A-0096 ’ ' LA
Drawing Number: A-D096-C f
Capsule was loaded with 5 2 grams of inert CscCl

Inner and outer capsules were heliarc weclded 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. dropped cnd on 4
times through 40" distance on capsulc laying on 1/4" l.zd sheet
on concrete surface.

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

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

Results: Capsule discolored - no fracturc of capsule ends,
welds or walls. : : ' . _

4.1lmmersion - 24 hours in distilled water pH 7, maximum

conductivity of 10 micro-mhos/cm.

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

LLeak Test:

1. Method: DBubble Test. Capsule hcated to 240° in glycol.
2. Results: No bubbles emcecrged from capsule.

/L?M“a//

_J37L. Shepherd

vl 10"

AANUEACT UKL F L U NGING LS . CONGULTALLS
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| GHEPHERD ot

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

" Irradiation & Calibration Equipment . Lead Shielding . Nuclear Applications
#
b
CERTIFICATION f

SUBJECT: 130Ci Cesium=137 source, capsule per J.L. Shephérd &
Associates drawing KA-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’
70 CFR 173.398.

J.L. Shepherd

Date: February 2, 1980

Euel 1l , ’

MANUFACTURERS - ENGINEERS - CONSULTANTS

in
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 MIL-R-55350(EL)

16 December 971

MILITARY SPECIFICATION

RADIAC CALlB ATOR AN/UDM=2( )

.. SCOPE

¢

t
A
&

1.1 Scope. ~ This specification covers the Rodiac Calibretor AN/UDM=-2( )
which provices the facilitie: for chiecking the operationei reiiability and cclibration
occuracy of variou: rodiccmaters ond radicc set, The calibrator consists of a.
dosimeter jig ascembly and o doserate jig assembly; each assembly can be utilized
indenendently of the cther fsce 6.1).

2. APPLICABLE DOCUMENTS -

2..1 Documents,

- The fcllewing documents of the issue in effect on dute cf

invitation 11 bids cr request for proposal form a part of the specification to the

extent specified Lerein,
SPECIFICATIONS
FEDERAL

PPP-B-585
PPP-B-501
pepP-8-621
PPP-B-636
PPP-B~640
PPP-F-320

PPP-S-760
PPP-T-76

PPP-T-97

NN-P-71
QQ-5-781

el 11—

Box, Wood, W irebound -

Box, Wood, Cieafed-P’ywood

Box, Wood, MNoiled ond LocL-Corner

Box, Fiberboord

Box, Fiberbecord, Corrugcted, |rlp|e—Wc“

Fiberboard, Corrugated ond Solid, Sheet

Stock Container Grade and Cut Shapes

Strapping, Nonmetallic and Connectors

Tape, Prossure-Sensitive Adhesive Paper,
. Water Resistant, for Carton Sealing

Tape, Pressure-Scnsitive Adhesive, Filoment

‘Reinforced

Pallets, Materiol Handling

Steel Strapping, Flat

FSC 6655




MIL-R=-55350(EL)
MILITARY

MIL-P-116
MIL-P-11248

MIL-M=-13231
MIL-M=15590
STANDARDS
MILITARY
MIL-STD~105
 MIL=5TD-109
MIL-STD-129
MIL-STD=147
MIL=STD-252
MIL-STD-81C-

DRAWINGS

e s e ——

* Preservotion, Methods of
Parts, Materials and Processes Used in

Electronic Communicotion, Equtpmenf
Marking of Electrorfic Items
Marking of Commogities and Containers to
Indicate Radioactive Material

Sampling Procedures and Tables for Inspection
by Attributes

Quclity Assurance Terms and Definitions

Marking for Shipment and Stcroge

Palletized Unit Loads

Wired Equipment, Classification of Visual
and Mechanical Defects

Environmentol Test Methods

ELECTRONICS COMMAND

DL-SM-B-508965

(Cooies of specifications, standards, drawings and publications requi;'ed by suppliers

Radice Calibrator AN/UDM""?( )

in connection with specific procurement functions should be cbtained from the
procuring activity or as directed by the contracting officer.)

e -
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3. REQUIREMENTS

3.1 Construction.- The equipment shall be constructed in accordance with
the -equircments of this specificarion, and of Drawing DL-SM~B-508945.

3.2 First Article Somples.= The controctor shall furnish first article samples
of -the calibrator in czeordance with the requuremepts contcined in the bid request
and contract (see para. 4.3).

,&

3.3 F‘orfs, Motarials ond Processes.~ In oddition to any requirements of this
specificoticn covering parts, materials ond processes, such items shall conform to
MIL-P=-11268, including the selection requirements therein.

3.4 Performonce Chorccteristics.=

3.4.1 Colibration Accurocy .=

3.4.1.1 Dotimeter Jig Assembly (lower source) .= The dose rofe produced by
the lower sources shuil be wiihin o8, min when reiated o a secondary calibiation
stordard, \When measured in occordonce -with paragraph 4.8.1,-using e:Government
Furnished Victorezen Model 555 Rodocon 1, the dose rate produced by fhe lower
sources sholl be 205 R/min £5R/min (see pora. 4.8.1 2)

3 4,1.2 Do;smeter Jig Assembly {upper source),- The dose rate produced by
the upper scurce snall be within 0,05 mR/min when relcted to a secondary calibra-
tion standard. Whnen measured in accardance with paragraph 4,8.2 using a Government
Furnished Victoreen Model 555 Radacon 1l the dose rate produced by the upper source
shall be 0,95 mR 2 0.05 mR (tee parograph 4.8.2.2), :

3.4.1.3 Doserate Jig Assembly .= All measured test position dose rates shall be
within & .5R/min when related to o secondary calibration standard. When measured
in accordance with paragraph 4.8.2, using a Government Furnished Viztoreen Model
555 Radacon I, the cose rate produced with the shutter in the 100 R/hr position shall
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( j/UD and IM~147( )/PD, when
exposed in the dosimerer jig assembly for the time specified on drawing SM-C~-509026,
shall respond in cccordance with the cppropriate reading and tolerance specified on
drewing SM-C-209024. The discharge times should be odjusted for source decay in
accordance with the instructions anc 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 Rodiacmeters {IM=174/PD end [M=~174A/PD and Radiac Set
AN/PDR-27( ), when caiibroted in the dcserate jig assembly in accordance with
the instructions contained on drawing SM=C-50%9024, shall respond in occordence
with the appropriate reading and tolerance spacified on drawing SM-C=509024
The recdings obtained sheuld ke adjusted for scurce decay in accordance with fhe
instructions ond data furnished on drewving SM-—B-SO?O',?’ and specified in poragraph
3.10 (see 4,9, 2) t-

3. 4 3 Surfoce Dose Rote.= The maximum ollowkble dose rate at any point on
the external surface of the calibrator set shall not exceed 2 mr/Fr. This requirement
qpphes under ail conditions of ,foruge (see 4,10).

3.5 V.elghf.- The weight cf the equioment, less monual, shall be held to a
proctical minimum consistent witih good engineering practice for the intended use,
but shall not exceed 40 Ibs. (See 4.6.1.2)

3.6 Service Conditions.-

3.6.1 General.~ The equipment shall perform as requu-ed 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 combination
of these service conditions.

3.6.2 Operating Conditions.= The conditions to w’nch the equnpment may be
exposed during operation are as follows: .

3.6.2.1 Temperature .~ The equipment shall be capable of continuous
'operotion at ony omSEent temperature from =25°F to+125°F (see 4.11),

. 3.6.2.2 Altitude .~ Alm-udes up to and including 10,000 feet above sea level
(see 4.14,1). —

3.6.2.3 Humidity .~ Up to 100% relative humidity at varying temperatures
including conditions wherein condensation tokes 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 4.718).

 3.6.2.5 Sand and Dust.~ Dust and scnd exposure shall be per Method 510
of Specification MIL-STD:§50 (see 4.19). , )

3.6.3 _Sforcge and Transporfcﬁo'n Conditions.=

3.6.3.1 Temperature ,- The e&;bipmenf shall be capable of withstanding,
without deterioration damage or degredetion of perﬂ.rrnonce, long periods of storage -
at temperature of -65°F to +155°F (tee 4,10),

4
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3.6.3.2 Altitude.- Alritudes up tc ard including 50,000 feet above sea
level (see 327, :

3.6.3.3 lrmersion.~ lmmersion in water for 2 hours at a covering depth
of 3 feet, There shall be nu evidence of water inside the equipment (see 4.12).

3.6.3.4 Bench Handling.~ The equipment shall meet the test of 4,13
without degradaticn of performance. I}

4
‘

3.6.3.5 Bounce.- The equipment sholl ;nee. the test of 4,17 wnhouf
degradation of perfcrmance. :

3.6.3.6 Vibration.- The omplitude of ony port , subossembly er strucfural
member of the equipment shall not exceed twice the amplitude of the vibration

applied to the equipment ot any frequency between 10 and 55 Hertz (cee 4.l§) .

3.6.3.7 Rain.~ After testing as specified in 4.23 the equipment shall
meet parogreph 4.7 without degradation of performance (sec 4.23).

3.6.3.8 Shock.- Shock such cs is encountered in trcnsporfchon via air=
craft, or dropping by parachute (see 4 2:)

3.7 Special Capability Requirements., -

3.7.1 Fecilities,~ The contractor shall be required to provide in his plant,
or have direct access to o cobalt 80 source copebie ¢f providing @ minimum field
intensity of 125 rads/nr ot a distance of 1 meter from its geometrical center,

2.7.2 Equipment.- The contractor shail be required to provide in his plaat
a Victoreen Cendenser “R" meter, or equivalent, calibrated by the National
Bureau of Standards or other ag ancy approved by the Government for measuring
radiation flux,

3.7.3 license. = The contractor shall be required to possess or obtain a
byproduct material license for the AN/UDM=~2{ ) ond its sources from the Atomic
Energy Commission as per Title 10, Chopter |, Code of Federal Regulations,

Part 30.3, or from an agreement=~state in which located as per the Agreement-state
Regulations.

3.8 Interchangeability,~ Like units, assemblies, subassemblies and replaceable
parts shall be ghysically and functionally interchangeable, without modification of
such items or of the instrument. Individuol items shall not be handpicked for fit or
performance however, matched pairs or sets, when permitted, may be interchange-
able as such. Reliance shall net be placed on any unspecified dimension, roting,
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characteristic, etc. (see 4.6.1.2).
’ 3.9 Markingo-

3.9.1 General.~ Marking sholl conform to Specification MIL-M=-13231,
l

3.9.2 Radicoctive Wamings.~ In addition to nggenercl markings required
by 3.9.1, the contrcctor shall comoly with the 'equm;menfs of MIL-M=-195%0.
Each source shall be etched or stamped with a unique seria! number ond some
symbol identifying the manufocturer and mode) number of the source. The
contractor chall 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 equizment shall bear a serial number in
accordance with rhe requiremenis of Specification MIL-M=13231 and drowings
SM~B-509016 and SM-B8-509022,

3.10 Charts.~ The contractar shall update the correction charts, drawings
SM=-B-509023 and SM-B-509027, which are required to be instolled in the
doserate jig assembly ond dosimeter jig assembly per drawings S*4~L~508%67 and
SM-D-508993. The year of source asscy shall be assigned a correction factor of
1.0 for ecch chart ond the remaining correction foctors shcll be aerwed cccord-
ingly. The chort shall cover o period of 20 vears.

3.11 Radi ological Tests,~ The equipment shall be subject to the tests of
paragraph 4,20 in the oraer given. Sources or calibrators that do not meet the
limits specified in the source and contomingtion 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

‘parogmphs 4.20.7.1,74,20.1 .2, 4.20.1.3, 4.20.1.4 ond 4.29.1 .5 in that order.

3.11.1.1 Source Leak Tests.~ This test is to be performed ofter the first
encopsulation and ogain after the second encapsulation. During tests out!ined in
poragraph 4.20.1.1 ond parograph 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, .

3.11.1.2 Source Bloat Tests.- Any indication of bleating (bulging) of Ihe .
thin window from internol pressure ot the end of tests 4.20.1,2 ond 4.20.1. 4 sholl
be considered failure of the test,

3.11.1 .3 Source Contamingticn Test,~ Each sealed source to be used ina
radiac calibrotor must be subjected to the tests of paraogroph 4.20.1.5 before it

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

of the smeor paper, uscd to smear the source, must not exceed 100 times the
counting efficiency (£) cf tHie smear counting sysiem for strontivm ~90. A
higher counting rete indicctes that the source is contaminated above accept-
able iimits ono must be decontominated and tested again until it meets the
occeptable limits or is rejected for use in o rodioc calibrator,
: ¢ ,

11.2 Calibrotor Cnnfcmmohan Tes‘s.,, Each calibrator shall be sub-
|ec.eo to the tasi, ol paragraon 4.20.2. Inejnet counting rate (c/min) of
each of the cortan swnbs used when foilowing the procedures of paragraphs ?
4,20,2.2 an 4.22.2.2 must not exceed 25 times the counting efficiency (E)
of the smear counting systemn for strontium =90, A higher counting rate mdn.afes
thor the source is contominaicd obove occeptcble limits,

3.12 Fungus.- The equipment (including accessories) shall show no
evidence of viable fungus or corrosicrn when subjected to the test specified
in 4.22. Cocrosicn is ony visible degradetion that can be attributed to fluky,

pitted, blistered, or otherwize loosened finished or metal surface.

3.13 Workmanship.= The cclibrater shall be manufactured ond ossembled
in accordence with the applicatle pertions of MIL-P~11268.

4, QUALITY ASSURANCE PROVISIONS

4.) Responsibility fer Inspection.= Unless otherwise specified in the contract
or purchase order, the coniractur is responsivie for the performance of oll
inspection requirements as spécified herein. Except as otherwise specified in the .
contract or order, the contractur may utilize his own facilities, facilities of a
subcontracter or any commeicial lakboratory ucceptable 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 confcrm to prescribed requirements. :

4.1.1 Contractor Quality 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 option, may perform any evaluation deemed necessary to assure the
adequacy of the means employed and the effactiveness of the contractor’s quchfy

‘assurance mefhods and systems.

4.1.2 Governmen! Verification.= All quality assurance operotions required -
of the contractor shall be subject to Gevernment verification at scheduled or
unscheduled intervals.” Verification will censist of the following:

. .
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(o) Surveillonce of the contractor's operations to determine that
practices, methods, and procadures of the contractor's quelity assurance
system are being applied and ore, 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 detérmine compliance of
the product with the specification and contract requizements.
. 3
4.1.3 Accomodation and Assistancze.~ The Government quality essuronce
representative shall have the right to access to any area of the contractor’s or
his subcontractor's premises where ony part of the vork is being performed. The
Government quality assuranze representative shal! be offorded unrestricted
opportunity to verify zonformance of the product with specification requirements,
The contractor shall make his inspection equipment and records available for use
by the Government quolity assurance represeniative for verification purposes.
The contractor's personnel shall be made available for operation of such inspection
equipment as required.

4,74 Definitionsi~-Specificsiion MIL-STD~109 applies for definitions of
inspection terms used nerein, '

4.2 Classification of inspections.~ lInspections sholl be classified as
follows:

(o) First article inspection. (Does not inciude preparation for delivery.)
(See 4.3.) : \

(b} lnspécﬁons covered by subsidiary documents. (See 4.4.)
(c) Quality confermance inspections.

() Quelity conformance inspection of equipment before preparation
for delivery, (See 4.6.)

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

4,3 First Article Inspection.- Thisinspection shall consist of the inspections
specified in subsidiary documents covering the items listed in 4.4, ond the inspections
specified for group A, group 8, and group C [see tables 1il, 1V and V respectively).
Environmental and stress inspections shall be performed in the order shown in table |
according to the number of samples spezified in the controct, ie, 5 or 10 each. The

LIS 4
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numbers in eauch column indicate the particulci tests to which a particular unit

will be submitted ond the sequence in which it will be conducted. After
completing tests of Tcbie |, each unit shali have their sources removed and the
sources shall be texted in aczordance with parcgragh 4.20 (less poragraph 4.20.1.3
ond 4.20.1.4).

Toble . = Order of Environmgntel and Stress Inspection

3
T Numoer of Fi Lrst Article Scm;ﬂes {Units)
Inspeciion 10 Sc:mples
{Note i) 5 Sam pms ' )
[ “Uniit jJn.t | Unif| Unit [ Unif {Unif | Unif | Unif| Unif [Onit
1 2 3 4 5 6 |7 e ? 110

Non~damagir.g(NoteZ]

Temperature =

Low==~m—r e me e | 1 1

Higlhim-eemeer m e 2 ' : 2

Altitudelelevation}=- | - P PO T Foom ok bl
Lleakogefimmersion)~ ! A 401
Dustrmmmcmee ———— 2 : 2
Vibration===e=mmme— 1 _ 1
Roin=v-mms smmmccwn 2 3
Potentially damaging

Humidity (moisture v

resistance)~~~=c=- 1 3 » 3
Fungus (Note 3)~===| N ‘ 1 A
Salt Fog(Note J)=-- 2 1
Bouncemmmmmmemomam 2 2
Bench hondling===~~ 2 2
Shock 3 : 13

‘Note 3: The equipment shall be thoroughly washed, cleaned, dried, and re-

Note 1: Other inspections may precede, follow, or be tnterspersed between the
non~damaging fests.

Note 2: The order on non~domacing tests and the choice of which units are sub=~
jected to the non=dcmaging tests-may be varied if convenient, except
that the vibrotion test sholl be performed on the sume unit used for the
bounce and shock tests, '

furbished, if necessary, before preceding with subsequent fests.
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4.4 Inspection Covered by Subsidiary Documents.= The following shall be
inspected under the appiicable subsidiary cocuments as part of the inspectien of
equipment before prepararicn of delivery,

Item Where Required
. . Finish . : 3.3 ¢
Marking ' 3.9, '

4.5 ‘_qmpment Verification Review,~ The contr‘oc*or shall perform an
Equ:pmenf Verificction Review (EVR), consisting of a complete technical audit
of the equipment on order agairst the drawings cited for construction (see 3. l)
The EVR sholl censist of the -ollowmg- ‘

4.5.1 An audit to estcbiish that “as built" equipment {unit, assembly,
module, or part) is fobricoted in accordance with the cited end product drawings.

4.5.2 An audit to estcblish that "as built" configuration of unit, assembly,
module or part meets the test requiremants (cther than equipment specification
performance) specified on the oppiicable drowings for each unit, assembly, module,
or part. The audit shaii record aH test methods used together with resulting -
verification test daota,

4 5.3 The contractor shall cornpile an £VR report(s) containing the following
nformation: ’ o :

‘ {a) Identification of unit, as#embly, module, or part and details pEOVing
compliance with 4,5.] and 4,5.2 abeve.

) D?sckpcnci;s an_ed._
(c) Corrective oction taken.

4,5,4 The contractor shall make ovailable to the Government copies of his
EVR report(s) no lcter 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 ot the time the first production unit or production fot is
offered for occeptance. Government inspection will be to the depth and extent
necessary ‘o demonstrate that the "as built" hordware is in cccordance with the
cited drawings. Copies of the EVR reports shall be made available to the
Government personnei during the inspaction. The contractor shall pmv:de the
following:

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

10
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{b) As requires, responsible personnel from each functionol depertment
available for discussions in their respective areos.

(c) Adequcte administrative support for the EVR,

4.6 Quality Conformance Inspection of Equipment Before Preparation for

. Delivery.~ The contractor sholl perform the inspection specified in 4,4. and
4.6, 1 through 4.6.3. This does not relievefthe contractor of his responsibility

for perforining any additional inspection which is necessary to control the guolity
of the product onad to assu.e compliance with ali specification requirements, The
Gevernment will veview and evaiuvaie the contractor's inspection procedures and
examine the coniractor's inspection records os an element of Government verifica-
tion (see 4.1.21, '

4.6.1 Group A luspection.~ Egquipment shall be assembled into discrete lots
for quality conformance inspection, utilizing the criteria of MIL-STD~105 for
deiermination of lot composition., Unless otherwise specified, the lot size shall
be octermined from table i, os related to preduction rates necessary to meet
delivery schedules of the contrect. The loi size shall be adjusted throughout the
life of ihe contract as necessary to provide for chonges in conircct delivery
schedules and praduction rates. Eachi unit of eoch lot ¢f equipment shall be
inspected for coniormance to ali the examinations and tests required in tcble 111,

‘The quality conformance ¢f each lot shall then be subjected to an audii, utilizing

the procedurcs of MIL-STD-103, uadcr the genéral inspection level 1l and the
Acceptable Quality Level (AQL) indicated in table I, Group A funciioral

~inspection shall be performed in the order specified in table 111,

Tuble 11. = Lot Formation

Production Rate Size of Lot
500 or more per month One week's production
51 to 499 per month Two week's production
0 to 50 per month | One month's prdduction )
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4.6.1.1 Visual ond Mechanicol Inspection.= These inspections shall be
performed in any order which is satisfcctory to the Government. The units
sholl be examined for the opplicable defects listed in MIL~STD-252.

'4.6.1.2 Inspecticn for Interchangeability .~ The mechanical dimensions
shall be measured to determine conformence to the physical and functional
interchanoeability requirements (see 3.8). This inspection shall be conducted
on piece parts cnd subassemblies prior to final ussembly. '

4.6.1.3 Weight.- The equipment sha!l be Weighed (less manuals) to
determine conformance to paragreph 3.5,

Table 111, = Group A Inspection

Req Insp AQL%
Inspaction Pars Pora Major Minor
Visuai and Mechanica! 3.1 : 4.6.1.1 1.0 4.0
Functioral .
Surface dose rate 3.4.3 4,10 1.0
1 Accvrazy ‘ - 34,1 4.8 1,0
Compotibility " :
‘M-9(_)'v/PD ..304’201 4.9l] 105
lM"93A,/UD } ‘ 3 .4-2 . ] 4'901 ] 05
IM=147( }/PD
IM=174/PD
IM~174A/PD 3.4.2.2 4.9.2 1.5
AN/PDR-27() '
Rodiologicol
Source Tests (Note 1) 3.11.1 4,20,1 - 0.85 .
Colibrator Contamination 3.11.2 . 4.20.2 0.65 -
(Note 2) ‘ ' :
*No minor functiono! or rodiclogical defects permitted.
Note 1: If the prime contractor does not manufacture the sources, this inspection
shall be o requiremnent ploced by the prime contractor on his subcontractor,
Note 2: Th"is inspection shall be performed as a requirement under group A inspection
(para. 4.6.1) and clso prior to packoging and packing (pero. 4.24).

12
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4.6.2 Group B Inspeciion.~ This inspeclion, including sompling, shall
conform to table |V and to procedures for special inspection levels of MIL~STD-~105.
Group B inspection shall be performed on production lots of product that have
passed group A inspeciion. (See 4.6.1 for lot formation)

4.6.2.1 Order of inspection within Group B.= Gioup E inspection shall be
performed in the foliowing order: ¢ ‘

4
‘

% .
"Tcble 1V. = Group B inspection

, ey Test . AQL
inspection Para Pera
| Interchangeability 3.8 4.6.1.2 4.0% Level 5-3
Jemperature 3.6.2.1 4 2.5% Level 5-4
fmmersicn 1 3.6.3.3 4,12 4.0% Level $-3
.Bench Hondling 3.6.3.4 B 413 4.0% Level 5-3
Weight 3.5 4.6.0.3  4.0% Level 5-3

4,6.3 Groun C Inspaction.~ This inspection shall conzist of the tests specified
in table V. cent shaii be performed on units of product that hove been subjected to
and passed greup A and group B inspection requirements. Sample units shall be
selected in accordance with 4.6.3.1. :

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

13
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Toble V.~ Group C Inspection

. Req . Test Number of instruments
inspection ~ Para . Para to be submitted to each test
Altituds (srorage) 3.6.3.2 4.}4.2 2
Humidity | 3.6.2.3 PRE 2
Salt Fog B 3.6.2.4 | '4518 3 o
Send ond Dust 3.6.25 409 o
Bounce . . 3.6.3.5 407 ‘ 2
Vibration 3.6.3.6 416 2
Funggs (Note 1) 3.2 422 EE
AR 3.6.2.2 4.14.1 2

Note 1 | |
Rain 3.6.3.7 4.23 2
Shock (Note 1) 3.6.3.8 42 G
EVR R 4 : .

" Note 1: These tests shal! be performed only on the first production lot and on o sample
selected from the lot representing approximately the 50% point in producticn.

* Shall be performed once on the initicl production lot.

'4.6.3.2 Noncompliance .~ All quality conformance inspection shall be halted,
including group A ond group B inspections, upon the occurence of any group C failure.
The controctor shail immedictely report in writing each group C failure occurence,
including details of the failure and characteristics offected. The contractor shall
immediately investigate the couse of failure and further report the resulis of investigo-
tion and details of the proposed corrective aoction on the processes and materials, as
epplicable, and an all units of product which are manufactured under the same conditions
ond which the Government ccnsiders subject to the same failure. Reports shall be
forwarded through the Government procurement quality assurance representative to the

14 ' .




MIL-R-55350(EL)

responsible technical activity designated in the contract. After corrective aztion
has been token, odditional sample units shall be subjected to group C inspection
{oll inspections, or the inspections which the sample failed, at the option of the
technical activity) end group A and group B intpections may be reinstituted.,
Howaver, firal uccentarce and shipment will be withheld until group C rein-

- spection results have shown that the correclive action was effective and opproved
by ihe technica! activity, ¢

a
v

4.6.4 Peinspection of Conforming uroip B and Gmup C Scmple Units.-
Unless ctherwise speciti =o, <ample units which have been subject to and passed
both group B =nd arcup £ insdections may be accepted on the controci previded
ofl damage is repoired and the somple urits are resubjected to and poss group A
inspection.

4.7 f_girfo.rmonce Checks,~

4.7.1 Dosimeter jig Assembly .~ Insert o cherged and calibroted Radiacmeter
IM=-93A/UD (see 4.9.7) into the central we!l of the assembly ond discharge it in
accordonce witn ihe insiractions on érowing SM=C=509026, Zepeat the above
prozedure for u toral of 3 rezdings end caleulete the average reading. The averags
reading choll be within the allewabie iclzrances specified on drawing SM-C~509026;
readings shall be cdjusied for source decay. Repeat the cbove using a Rodiocmeter

1M=147{ }/PD ond a kediacmeter 1= { )/PD.

4.7.2 Dozrrete Jig Azsembly .~ insert the detector unit of a calibrated
Radiocmeter ivi-174A/PD into the assembly and expose it to fields of 100 Rads and
10 Rads from the source; reodings snall be in accordance with the aollowable
toleronces speciiied on drowing SM=C-509024. Keodings shall be odjusted for source
decay. Repeat the cbove using a calibrated IM=174/PD; readings shall be in
accordance with the cllowable tolercnces specitied on drawing SM~C-507024.
Readings shall be cdjusted for source decay. Separate the probe unit of a calibrated
AN/PDR=-27( ) into the two tubulor sections. insert the small probe into the ossembly
and with the radiac set switched to the 500mR/hr range, rotate the calibrator shutter
to the 100R position. The reading shall be within the allowable tolerances specnﬁed
on drcwmg SM=C~509024; readings shall be adjusted for source decay .

4.8 Accuracy.~ Each calibrator, when checked with the Government furniched
Victoreen Model 555 Radacon I in accordance wi th the procedures specified herein,
shall meet the requirements of parograph 3.4.1.

4.B.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 manufocturer's Instruction Manual supplied with the
instrument; attach the probe (Victoreen Part No. 555-100~MB) to the cppro=-
priate terminals on the remote head and cliow a 30 minute warmop.

4,8.1.2 The lower source of the Dosimeter Jig Assembly tested in aczord=-
ance with drowing SM=A~309093 parcgraph 3.1 shall fneet the requirements of
poragraph 3.4.1.1, S
¢

. 4.8.2 Dosimeter J%g Assembly Meosurements (upper source) .~

4.8 .2.1 Some as parograph 4.8.1.1 except probe Victoreen Fart No.
555-100~1C shall be used. -

4.8,2.2 The upper source of the Dosimeter Jig Assembly sholl be tested
in accordance with drawing SM=-A~509093 paragraph 3.2 and shall meet the

requirements of paragroph 3.4.1.2,

4.,8.3 Doserote Jig Assemblv Meusurements .=

4.8.3.1 Some os paragraph 4.8.1.1. "

. 4.8.3.2 Doserate Jig Asseﬁbly shall be tested in accordance with drawing
SM=~A-509093 parcgraph 4.0 and shell meet the reguirements of pere, 2.4.1.3.

4.9 Compatibility.=

4.9.1 Dosimeter jig Assembly .~ Colibrote oll Rodiaemeters IM=9, IM=93

and IM=147 supplied cs Government~furnished equipment (GFE) at mid=scale
using a cobalt 40 source, the colibration of which is tracecble to the National
Bureau of Standcrds. The rodiacmeters shall reod as follows:

IM=9( )/PD  100mR +10%
IM=-93A/UD. 300R %10%
IM=147( )/PD 25R £ 10%

Any Government furnished rodiacmeter, whose reading exceeds the specified
tolerance, shall not be used. Select 10 units of each type of rediacmeter and
chorge to zero. Discharge each radiacmeter in its oppropricte position in the
dosimeter jig assembly for the periodspecified on drowing SM=C=509026 for the
particular rodicemeter under test, Repeat the above procedure for a total of 3
readings for each radiccmeter and calculate the averoge reading. The average
reading shall be within the ollowable tolerances specified on drawing
SM=C~509026; readings shall be odjusted for source decay (see 3.4.2.1).

. :
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4.9.2 Doserate Jig Assembly.~ Calibrate all Radiucmeters 114~174 and
IM=174A and Radiac Sets AN/PDR=27( ) supplied as GFE using a cobait 60
source, the calibration of which is tracecble to the Naticnal Burzau ¢f Standards.,
The instruments sholl be calibrated ot the following points: ’

Instrument Calibration Poird Tolerance
IM=1744/PD ~ 100R/hr / £15%
IM-1747PD 100R/he . 4 +£10%
AN/PDR-27() 250 mR '
' ’ 25 mk +20%
2.5 mR
0.25 mR

Any Government furnished equipment which can not be calibrated shall not be
used. Select 2 units eoch of Radivcmeters IM=174 and IM-174A and 2 uniis

ot Radice Set AN/PCR=27( ) and check the calibratior. of cach unit in the
calibrotor in occordonce with the procedures specified on drawing

SH-C~509324. Repeat ecch check for ¢ torai ¢f 3 ueadings per unit and the
averoge reoding per unit sholl be within the cllowable tolerances specitied on
drowing SM-C-509024; readings shall be adjusted for source decay (see 3.4.2.2).

4,30 Surfoce Dose Rate.= Using a Gevernment furmnished Radiac Set
AN/PUR=-27 (with beic shieid remeved), calibrated cs specified in paragroph 4.9.2,
ihe suifuces of the Radice Calibrator AN/UDM=2 shall be menitored for conformanca

to the requirement of paragraph 3.4.3.

4,11 Tempercture Tests.-

4.11.1 High Temperature.~ The dosimeter ||g‘assembly os defined by drowing
SM~-D-508967 and the coserate jig assembly as defined by drawing SM-D-508993
shall be subjected to Procedure |, Method 501 of MIL-5TD~810 with fhe fo!lowmg

exceptions:

{o) Temperature of step 2 shall be +155°F.
(®) Sfep 3 shall b‘e for 24 hours.
(c) Step 4 sth be +125°F,

(d) At steps 5 ond 7, equipment shall meet the performance checks of
parographs 4.7. l ond 4.7.2.

17
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4.11.2 Low Temperature.~ The dosimeter jig assembly and doserate jig
assemkly, as detined in paragraph 4.11.1, shall be subjected to Procedure |,
Method 502 of MIL~S5TD~810 with the following exceptions:

() Temperature of step 2 shall be ~65°F and maintained for 24 hours.
(b) Temperature for step 4 shall be -25°F ¢

(c) At steps S and 7, eqmpment shall m?f the performance che'ks
of perographs 4.7.1 and 4.7.2.

4.12 lmmersion.~ |Immerse the equipment, closed as for storage or trans=
. T——— . -
portotion, in o tank of fresh water so thot the surfoce of the water is not less
than 3 feet chove the uppermost point of the equipment when submerged; the
water shall ke at room temperoture $10°F. The equipment shall be immersed
for 2 hours ond then removed ond visually inspected for evidence of leckage
into the cose (see 3.6.3.3).

4,13 Bench Hondling.~ The equirment, locked cs for storoge or trans=-
portation, shall e ploceu on a solid, 2 inch fir bench top. Tiit the equipment
- through on angle of 307 using one edge as an axis; gilow to drop freely back to
the horizontai. Repeat, using the remaining three edges of the same horizontal
face os oxes, for o torcl of 4 drops. Repeot the above with the equipment
resting o the remoining five foces for an overuil total of 24 drops. Upon
complehon of the test, the equipment shall meet the performance checks of
parcgraphs 4.7.1 ond 4.7.2 (see 3.4.3.4).

4,14 Altityde .~

4.14.1 Operating.~ Ploce the squipment in the test chomber in accard-
once with section 3, porograph 3.2.2 of MIL-5TD~810; maintain standard
ambient temperature during the entire test, Reduce the chamber internal
pressure to 20.6 inches of Hg (10,000 ft above seo level) ond operate the
equipment in accordance with parogrophs 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).

v 4.14.2 Non-operating.- The equipment, closed for storage or transporta-
tion, shall be placed in the test chamber; maintain standard ambient temperature
during the entire test. The equipment shall be subjected to steps 2 cnd 4 of
Procedure |, Method 500 of MIL-STD-810. Upon completion of step 4, the

- equipment shall be tested per paragraph 4.7.1 and 4.7.2 (see 3.6.3.2).

18
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4.15 Humidity.- T2 equipment sha!i be subjected to Procedure I,
Methed 507 of MIL-STD-510 except that:

{=) The equipmant shall ba cpened into its 2 halves during step 1.

(t) Step 2 shall be deleted,

~ray,

(c) Performonce check, per pngogrophs 4.7.) ond 4.7.2 sholl be
“accomplished during siep 4. i

{d) Zguinmeat dhnil be closed a: for storeyge or transportation during
the first 3 cycles of siep 6. During cycles 4 and 5, the equipment sho!l be

OL3MEU US 111 LIl v

(e) Pericrmance cHeck, per paragraphs 4.7.1 and 4,7.2 chall be
accomplished during step 8 (see 3.6.2.3).

4.16 Vioration (Resonance Search).~ The equipment shall be subjected
to Procedure ni, parsgragh <.16.1, Methad 514.1 of MIL=STD-810. polt
- esch aalf of ike equiprient on to the 1able in turn so that the cquipment may
be observed during the tesiing, Unon complation of tlie test, the eguipment
shall meet the performunce checls of 4.7.1 ond 4.7.2 (see 2.6.3.6).

4,17 Sounce.~ The equinment shail be subjecied to Procedure X,
porogroph 4.14.2, t2ethod 514.) of MIL-STD-B10. Upon comyletion cf the
test, the equipmunt shall meat the performance checks of 4.7.1 and 4.7.2
(see 3.6.3.5).

4,18 Salt Fog.- The equipment, opened os in operational use, shall be
subjected to Method 508, procedure 1, of MIL-5TD-810. Seit concentrution
shall be 20%. Upon complation 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 ond 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 Raodiological Tests.= These tests sholl be performed by or under the
direct supervisicn of the xadiclogizal Protection or Radiological Safety Officer
employed by the contractor in accordance with current Atomic Energy Commission
Regulations.

" 4,201 Source Tests.=

4.20.1.1 Source leak Tests.- Fill a 200-500 ml becker 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 cf the tests. A transpcrent beto shield (preferably

plastic), having o minimum area density of 1g/cm?, sheuld be placed betwecn
the individuals performing or observing the tests ond the beaker, its heat sources
and the shielding type source container, to protect them from the radiation. A
light should be directed on the becker ot right angleg to the line of view of the
operator, Core should be taken to insure that the lifht does not shine in the
operator's eyes. Using remote handling tool(s), remdve c source (ot or below 30°C)
from the shieided container ona drop it into the hot water. Closely observe the
source and the water obove it for one minute. (Note: A large hond lens mounted
near the becker or the use of binocular: or o telescope thot will focus on objests
as zlose s two or three feet will aid in this test), Bubbles from the source or on
the source indicate a leck,

4.20.1.2 Source Bicat Test.~ After g source nos passed a leck test, plaoce
it in storoge for ut leost ten davs. Remove source from storcge with remota
handling eavipment and exomine the thin window for bloating or bulging.’

4.20.1.3 Second Encapsvlotion Leck Test.- After the second encapsulction
of the scurce repeat the test described in4.20.1.1. -

4.20.1.,4 Second Encupsulation Sloot Test.~ Afier a source has passed the " .
test outlined in 4,20.1.3, rcpeat the test of 4.20.1.2,

4.20.1.5 Source Contamination Test.=

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

2. Colibrate the beta counting system by placing 0.1 ml stondard
5¢50 counting solution (0.005~0.015 microcuries per milliliteronto a piece of smear
paper and air dry. Center the standord soiution smear paper on a planchet and count
for @ minimum of ten minutes. Calculate §:%0 disintegrations per minute (A) by
muliiplying standerd solution concentration {(uCi/mi) by 0.1 ml and by 2.22 x 106
disintegrations per minute (d/min.) per microcurie. Colculate overall counting

-~ .:.‘ ~'. . ..’.'. 20
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efficiency (E) in counts per disintegration of 570 by subtracting beckgoround
number of counts {ootten by counting clcan piece of smear paper for seme time
as standard salution smecr aper) from the number of counts from the siandard
solution smear paper, dividing by the counting time, then dividing by A.
Calculcte the stundord counting time (1) in minutes by using the following
formula;

7= 8x 1074 (50E + By
EZ 3
b

where B is background counting rate in counts per minute.

o 3. To test each source attach o clean piece of smear poper

to the rubber or plastic=tipped handles (use rukber cement if necessary). Pro-
tect testing personnel by placing ¢ transpsrent shield (af least 1 g/cm#,
prefercbly plostic) between the personnel and source handling crea. Hondling
the source with cne pair of tongs and the smear paper handle with ancther pair
of tongs wipe all surfoces of the scurce applying moderate pressure. Count the
test smear paper in the same maaner as the background and standord solution
smegr paper were counted. The counting time will be ﬂ*c next largesi whole
number of minutes greater than T. T '

‘4\ A e

4.,20.2 Colibrotor 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 1cpe the stub to the planchet, centering the cotton in the planchet,

2. Use the following formula to ccleulate T

T=6.4% 1073 (12,5 + B)
T E2

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 aside.
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Swing aside the swivel cover and using ¢ cotton swob, wipe around the inner
surface of the access hole. Using the prozedure of 4.20.2.1, check ihe
cotton swab for contamination. WARNING: Prior to checking the swab for

contamination do not leave the swab unottended or allow it to touch any ob;ect. :

4.20.2.3 Doserate Jig Assembly Wipe Test.~ Open the drawer and using
a cotton swab, wipe the inside and outside surfoces. of the drower. Using the
p'ocedure of 4.18.2.1, check the cotton swab for contamination. WARNING:
Prior to checking the swab for contemination do notMeave the swab unattended
or allow it to.touch ony object, -

4.21 Shock Test .~ The equioment shall be subjected to Procedure i1,
Method 516 of MIL=STD~810 except thot the height of drop shall be 2 feet.
Upon completion of the test, the equipment shall meet the performance checks
of pcragrephs 4,7.1 ond 4.7.2 (see 3,6.3.8).

4,22 Fungus Test .= The equipment in its opened position shall be subjected . ’

to Method 508 of MIL-STD<B10 (see 3.12). Performance check, per paragraphs
4,7.1 ond 4.7.2, shall be accomplished upon compleﬁon of the test.

4.Z3 Rain test.- The equipment, closed as for storage or tmnspor‘ahon, '

shall be tested as follows:
4.23.1 Dw at 150°x5°F for 48 hours. ' L

4,23.2 Condition for 4 hours ot 77°25°F and 50 to 60 percent relative

- humidity.

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

4,234 Test eéuipmenf in occordance with Method 506, Procedure |, of
MIL-STD-810. There shall be no wind source and the rain fall throughout the
test sholl be 421 inch. Complete final measurements within 1 hour after fhe rain’

* has been discontinued {see 3. 6 3.7).

toa

4, 24 Quality Conformcnce lnspechon of Preporation for Delivery .~
Preparation for delivery shali be inspected in accordance with Specification
MIL-P=11& to determine conformance to the requirements of section 5. The test
of parcgrcph 4, 20 .2 sholl be performanced on each unit prior to packaging and
pobalng.
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5. PREPARATION FOR DELIVERY.

5.1 Preservation and Packaging.- Preservation and Packaging shall be level
A or C os specifiec (cee 6.1). '

S5.1.1 Level A

4
5.1.1.' Clecnina.~ Rediac Calibrator AN/UDM-=2 shall be cleaned in
accordance with precess C=1 of MIL-P-116.  { :

©5.1.1.2 Drying.= Radioc Colibrater AN/UDM~2 she!l be dried in accordance

with the cpolicanls procedures of MIL=P=-116.

5.1.1.3 Preservation Application.~ None required.

5.1.1.4 Unit Pockoging.~ Unit packaging shall be in accordance with the
me thods prescribed in IAIL-P-T15 as specified herein.

5.1.1.4.1 Tecnnical Literature.~ Each technical literature shall be pockaged
Method 1C-1. :

5.1,1,4.2 Rodiac Calibrator Al/UDM=Z.~ Eoch calibrator shall be individuaily
poskaged tethed i1} as foilows: Secure the shipping locks of both cssemblies of the
calibrator, Flace the 2 halves of the calibicter together and secure the fastenings.
Cushicn the calitrotor on all surfaces with cells or pads or beth fabricated of fiber=
board confurining to PPP-F-320, rype CF, class weather-resistant, variety SW, grade
W5c , designed :o protect all projections and absorh the sheck of impact in handiing
and transit. Place the cushioned calibrator within a close=fitiing fiberboard box
conforming o PPP-B~636, W3c. Place the technical litercture, pockaged 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.~ Rodiac Calibrator AN/UDM=2 shall be preserved and
packaged in a manner that will afford odequate protection ogoinst shysical and
environmenial damage during shipment, hondling ond limited intransit storage.

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

(se_e 6.1(0b) ).

: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) ond pcckoged os specifiad in 3.1, shall
be plcced on o paller, load type 1, conferming to MIL-STD-147 except that
the pallet shall be soitwood conforming to INN=P~71, tyne IV, size Z. A
fiberboard cop shall be emoloyed cvar the load having two sides extending down
the stacked leod ct least 12 inches to oceccommodate merking reauirements. The
cop shall be febricated of fitarbeard conforming to PPP-F-320, clazs weather=
resistont, W5s or V3c. The locd shail be "bondeg” fg‘ the pallet by strepping.

5.2.1.2 Less Than Palletized Load.<  When &unn.‘iﬁes per destingtion

waterproofed, with tace conforming te FPP-T=76, in aczordance with the iaping
requirements of the sependix of ha box specification. A cuentity of the water=
proofed centciners not to excead rwenry (20} shall be packed within a close=fitting
bex zonforming to PPP-E-2Q1, overseas tyze; . PPE-E-4T], style 4, clase 2; or
PPP-B=~585, stvle 2 or 3, ciass 3. When the grese weight exceeds 200 pounds, .or
the contai=er length ano width is 48 x 24 inches or more ond the weight exceeds

100 pounds, 3 x 4 inche skids, laid flet, shal! be coplied in occordance with the
requirements of the container specification, or if not specified in the specification,
in o manner which wili odeauctely support the item and facilitate the use of material
hondling equipment. Closu-e ond strapping shoil be in czcordonce with the opgiiechie
container specification or appendix theréto except rhat metal strapping shall conform
to QQ-5-781, type |, class B.

5.2.2 levelB.~

5.2.2,1 Palletizea Load.= A quantity of Radiac Caiibrators, AN/UDM=2,
packaged as specified in 5.1, shall-be palletized as specified in 5.2.1.1.

5.2.2.2 Less Thaon Palletized Load .~ When quantities per destination are less
than a pallet lood, a quantity of Calibrotor Set, Radiac AN/UDM=2 not to exceed
twenty (20) ond pockoged 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-R=436, type CF,
class weather-resistart, variety DW. The gross weight of boxes conforming to
PPP-B-640 shall not exceed 250 pounds. When the gross weight exceeds 2 00 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
nea~metollic strapping conforming to PPP=-T-97, rype |V and PPP-5~760, type I,
respectively; selection of the material cnd application shall be in occordonce with
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-
the appendix of the applicab!s box specification.

.'3.2'.3‘ Level__C_.-

——— s i —e &

't..cf the nb( rbcare caps shall bg class domesticy
:

5.2,3.2 Less Thon Pulietized Lood.--When quantities per destination are
less thur o p')il(' 100G, @ wuantity of Raciae Colibrator AN/UDM-2, packaged
os specified in 5.1, shail Le pocked os specitied in 5.2.2.2 except that the
fiberboard boxes ,n\.ll conform to F’PP-B-O&O ond PPP-B~636, class 1 and class .
domestic, respectively, ond reinforcing shall not be required for boxes corform~
ing te PPP-u-£34,

5.3 M eiting.= In addition to any special marking required by the contract

or order, interior packages cnd exterior shipping contciners sha” be marked in
cccordonce with pMlL=-5T0=-129,

&. NOTES

6‘.‘ lﬂf?nded U::e....

et - e

6.1.1 The dosimeter iig cssembly i uzed o check Rodiocmeters IM 9()/pPD,
IM=93( )/UD ang irA- 1471 \/PD (dosimeters; . The osse mHy containes four SR~90
sources {one 20 microcurie source and three 25 millicurie sources) orranged to
radiate into a cential cavity. The upper field is utilized in checking the operational
reliability of Rodiacmeter IM=9( )/PD while the lower field performs a slmllar
function for Radiacmeters l’v\—93( } and IM=~ 147( Y/PD.

6.1 .2 The dose:ate jig assembly consists of a drawer unit and a spacer block.
The drawer unit contains an encapsulated 25 millicurie SR=90 source. The spacing
block provides varying field intensities used to calibrate radiccmeter probes. This

assembly is utilized to calibrate Radnocmerers IM~174 and lM-T74( ) ond Radiac Set
AN/PDR—27( ).

6.2 Ordering Cata.~ Procurement documents should specify the following:

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

; (b) Levels of preservation, pockaging and packing (see Sectien 5).
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Notification to the contractor thot he must comply with Title 49 CFR,

{c) Number of First Article somples to be submitted for approval .

(see 4.2).
(d) Technical literature ond running spores’ (see 3.9).
_ - s :
(e) When the rough handling and funcﬁorhl tests are required.

6.3 Nomencloture .= The controctor should apply For nomenclature i in

. accordance with the applicable clause in the contract.

Notice: When Government drawings, specifications or cther deta are used for any

_purpose other than in connection with a definitely related Government procurement

operation, the United Siates Government thereby incurs no responsikility or any
obligation whaotsoever; ond the foct that the Government moy have formulated,
furnished or in any wey suppiied the said drawings, specificotions or cther data is
not to be regarded by implication or otherwise as in any manner licensing the holder
‘or any other person or corporgtion,;-or conveying any rights or permission to manu~

facture, use or sell patented invention that may in cny way be related thereto.

6.4 Gevernment Furnished Property (Loaned).~ The following government
property, in the quantities specified, shall be loaned to the successfui bidder for
the purpose of performing acceptance tests on the equipment being procured:

Radiacmeter IM~9()/PD 25 ecch
Radiacmeter IM-93A7/UD - 25 each

Rodiacmeter IM=147( )/PD 25 each

Rodiocmeter IM=174( )/PD 4 eoch

Radigcmeter IM-174A/PD ) 6 each

Rodiac Set AN/PDR-27( ) 4 ecch

Redice Charger PP-1578( ) 6 each
26
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Victoreen Model 555 Rudacon 1} 1 each
with inttruction manual,
- Victoreen Model 555-100~mB
probe, Victoreen Modei
555-100~1C probe, and
caceessories |~5 per drawing
SM=A=-509093, Timer 555-50 {
*
4
Custodian_ Preparing Activity
Army-EL o Army~EL _
: : Project Number $665-A285
w15, GOVEANMENT PAINTING OFFICE: 18T1-T)4-161/13507 V 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 49, CODE OF FEDERAL REGULATIONS,
2, tHE stronTiun ~30 (5R90) SOURCES MUST MEET YHE ANS| CLASSIFICA-
tion of W3343 (ReremeNcE ANSY NSU2-1977), »
3. THE RADIOACTIVE SOURCE ASSEMBLY MUST BE EVALUATED AND APPROVED
FOR USE BY TRE NUCLEAR REGULATORY COMMISSION OR AGAREEMENT STATE,
CONTRACTOR TO SUBMIT DOCUMENTATION OF THE ABOVE TO HEADQUARTERS,
CECOM, DRSEL-8F-H, FORT MonMouTH, Ng D7733,
4, WHEN THE SOURCE ASSEMBLIES ARE INSTALLED (N THE AN/uDM-2 ( ) Ra-
DIAC CALEBRATOR, EACH ASSEMBLY SHALL MEET THE FOLLOWING REQUIREMENT.
AND TEST PARAGRAPHS OF SPEC MIL-R-55350: A

REQT PARA TEST PARA

3.0.1.2 4,6.1.2

5. IN ADDITION, EACH SOURCE ASSEMBLY SMALL MEET THE FOLLOWING RE-
QUIREMENT AND TEST PARAGRAPHS OF SPEC MIL~R-55350%

v
NOTE: DATA MARKED WITH AN ASTERISK (*} IS PECU..nf
TO A PRIOR MANUFACTURER, T DOES NOT TAKE
PRECEDENCE OVER ANY OTHER DATA ON THIS
DRAWING, AND 1S NOT CONTRACTUALLY BINDING

REVISIONS
LTR DESCRIPTION OATE
C| SEE sHEET | iR,
ON EITHER THE CONTRACTOR OR THE GOYERNMENT, R

6. BACK SURFACE TO BE PAirity YELLOW {COMMERCIAL) FOR IDENTIFICATION
AND EACH SOURCE ASSEMBLY SHALL CONTAIN A SERIAL NUMBER IN ACCORDANCE
W1TH PARAGRAPH 3,9.2 oF MIL-R-55350,

7. AR PRESSURE BUILD UP DURING ASSEMBLY PROCEDURES MAY PRODUCE
BULGING OF EITHER OR BOTH ITEMS U OR 5, ACCEPTABLE BULGING IS AS
NOTED,

B, THE SR-90 RADICISOTOPE SHALL BE CONTAINED IN A CERAMIC CARRIER
MATERIAL, THIS CARRIER SHALL BE SPHERICAL, DRY, FREE FLOWING MA-
TERIAL WETH AT LEAST 951 HAVING A DIAMETER IN THE RANGE OF 35 mi-
CRONS MINTMUM To 65 MICRONS MAXIMUM,

9, 7THE SR-90 RADIOISOTOPE WHEM CONTAINED IN THE CARRIER SHALL BE
IDENTIFIED AS THE ACTIVATOR,

9,1, THE ACYIVATOR SHALL HAVE A MININUM SPECIFIC ACTIVITY of 100
MILLICURIES PER GRAM OF ACTIVATOR,

8.2, THE ACTIVATOR SHALL EXHIBIT A SDLUBIL!TY Not in excess of 0.1
PERCENT WHEN A SAMPLE IS SOAKED AT 25°C ror 24 nouns N 100 MLy -

-1

‘€0

Jw

axsn xn- 16480 WA -Te H8-13
tiea 1s :

REQT PARA TEST PARA t17ers of (.1 NORMAL HYDROCHLORIC ACID.
B 1% B 4,10 10, THE VENDOR OF THE SOURCE ASSEMBLY SHWALL UTILIZE A QUALITY
3.11.1 4.10,1.1 ASSURANCE SYSTEM TMAT MEETS THE REQUIREMENTS OF MIL-0-9858.
3.11.1.1 4,19,1.3 11. Pprior 1O THE AwWARD OF A CONTRACT FOR SOURCE ASSEMBLIES, THE
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MAINTENANCE OPERATION, . ON EITHER THE CONTRACTOR OR THE GOVERNMENT,

B, DETERMINE THE QUANTITY OF SR-90 CONTAINED {N EACH SOURCE

12. ONLY THE 1TEM DESCRIBED ON THIS DRAWING WHEN PROCURED FRON THE
VENDORS LISTED HEREON IS APPROVED BY HDQTRS, CSLTA LABS (ERapcom),
FY. MonMouts, NJ D7703 FOR USE IN THE APPLICATION SPECIFIED WEREON,
A SUBSTITUTE ITEM SHALL NOT BE USED WITHNUT PRIOR TESTING AND
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0.1 PERCENT WHEN A SAMPLE 1S SOAKED AT 25°C FOR 24 HOURS m 100
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US Department 400 Sevenin Sireet. SW

offransporiation 1A pa CERTIFICATE OF COMPETENT AUTHORITY Wesnnoien-DC  2uss0
- Research and E

Special P : e : :
Aministronon '~ Special Form Radioactive Material 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 preseribed in IAEA 1/ and USA
2/ regulations for the transport of radioactive materials.

1. Source Description - The source described by this certificate is identified as 3M
Model No. 3F1G 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.

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

Il. This 'certificate, urﬂess.renewed', expires June 30, 1988,

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

Certified by:

‘Richard R. Rawl ‘ ~ [Dage) g
Chief, Radioactive Branch S A
Office of Hazardous Materials Regulation

Materials Transportation Bureau

1/ "Salety Series No. 6, Regulations for the Safe Transport of Radioactive Materials,
1973 Revised Edition", published by the International Atomic Energy Agency (1AEA),
“ .

Vienna, Austria. - p.
2/ Title 49, Code of Federal Jegulations, Part 170-178, USA.

G 5
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MIL-R-55350A(ER)
9 June 1981
SUPERSEDING
MIL-R-55350(EL)
16 December 1971

MILITARY SPECIFICATION
RADIAC CALIBRATOR AN/UDM.2()

This spemf)catmn is ‘approved for use by Electronigs Research and Development
Command, Department of the Army, and is avaxlable ‘for use by all departments and
agencies of the Department of Defense. ‘

L SCOPE

1.1 Scope. This specification covers the requirements for Rediec Calibrator which
provides the fecilities for checking the operational reliability and calibration sccuracy
of various radiacmeters and radiac set. The calibrator consists of a dosimeter jig
assembly and & dose rate jig assembly; each assembly can be utilized mdependently of
the other (see £.1).

2. APPLICABLE DOCUMENTS

2.1 lIssues of documents. The effective issue or revision of the following documents
shall be that listed in the Department of Defense Index of Specifications end 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 dsete of the applicable DODISS and
supplements thereto shall be as specified in the solicitation or contract.

- SPECIFICATIONS
MILITARY
MIL-P-116 ~ Preservation Pecking, Methods of .
MIL-P-11268 - Parts, Materials, and Processes Used in
' Electronic Equipment
MIL-M-13231 . - Marking of Electronic Items
MIL-F-14072 - Finishes for Ground Electronic Equioment

R — - ——— e e ————— % e~ ——— - o — | a4 i —————w e W b MM AN L% rime cemens - -

Benefxcxal comments {(recommendstions, additions, deletions and any
pertinent date 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 1&26) appearmq at the end of this document or by letter.)
b e G e K e e e w—— s [N |

FSC 6665 -

Enel /6




MIL -R-55350A(ER)

STANDARDS
MILITARY
MIL-STD-105 - Sampling Progcedures and Tables for Inspection
by Attributes
MIL-STD-252 - Classification of Visualf and Mechanical Defects.
for Equipment, Electgomc, Wired and Cther
- Devices
MIL-STD-454 - Standard General Re&uxrements 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 |,
Code of Federal Requlations, Parts 19, 20, 21, 30, 51, 71 and 110. ,

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

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

3. REQUIREMENTS

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

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

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

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

3.4,1 Calibration sccuracy.

3.4.1.1 Dosimeter jig assembly (lower source). The dose rate produced by the
lower sources shall be within + 5SR/min when related to a secondary calibration
standerd. When measured in accordance with 4.6.1.1, using & government
furnished Victoreen Model 555 Radacon 1, the d?se rate produced by the lower

sources shall be 205 R/min + 5R/min. 5

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

3.4.1.3 Dose rate jiqg 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 Mode] 555 Radacon 1,
th; dt;se rate produced with the shutter in the 100 R/hr position shall be 44.5 R/min &
0.5 R/min.

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

a. Special form meterial test requirevﬁents 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, '

é. Approvel by the US Nuclesr Regulatory Commision or Agreement State
for its integrity of construction.

The government shall be provided with supporting documentation indicatina compliance
with g, b, and ¢ above. '

3.4.2 ' Compstibility. Radiaemeters IM-9(}/P, IM-93()/UD and M-147()/PD,
when exposed in the dosimeter jig assembly for the time specified shall respond irn
accordance with the appropriste 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 sccordance with the instructions shall
respond in accordance with the appropriate reading end tolerance specified in figure 3-2
(see 4.7.2). : ~ :




FIGURE 3-1., Dosime._ _ischarge dsta.

P

(Hd3)V0sLss~H-UN

R m o v vi v v
éDischarge Procurement _ _ Discharge Discharge reading
Dosimeter i position Manufacturer order :RR Year A Time :eac‘rg _+_ 2(.13’?”. L. hmlt 1,?21/" L
IM-93 ;:lower Landsverk 21505-p . 56 5 min 4 -.300 2640-360
0-600 R lower Bendix 30884-PP {57 {5 min ! 405 324-486 |
‘ lower - Bendix 4371-PP | 60 5 min 70 L 56-84
‘lower Bendix 15916-PP’ 63 5 min ; .60 ! 48-72
| 1qwer | Landsverk 4596-PP 61 5min | 40 | 32-48
llower | Landsverk 15631-PP 62 {5 min | 40 ; 32-48
; . lower | Landsverk DAABO5-68-C-0911 | 68 5 min i 300 | 240-360
IM-147 ' lower | Bendix 3439-PP 59 1 min-45 sec ‘ 25 20-30
0-50 : lower- i Landsverk DAAB05-68-C-0911 | 68 40 sec ¥ .40 32-48
IM-9E upper Bendix 15895.PP 63 ¢ 1 2 min i 100 80-120
0-200 mR | upper ' Lendsverk 15560-PP |62 | 3min 100 80-120
i upper Landsverk DAABO5-68-C-1678 | 67 . | 2 min ,- ;[ 64-96
: IM-9F ‘Iupper Lendsverk i C25}7MFR-UD910 68 . 5 min 80 64-96
j CDvV-138 upper Bendix f No “Indication 2 min ' 100 80-120
| 0200 mR ; | ;
. COV-742 | lower Bendix ! No indication | 2min ' 120 96.-144
! 0200 R lower Landsverk i No indication 2 s min : 120 96-144
a N { h
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FIGURE 3 - 2. Dose rate jig assembly.

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

8. .

b.

c.
d.

‘e.

f.

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 [neter 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) M-174(A) and IM—17£&(B) between 120 and B0 st 100 R/hr and

between 12 and 8 at 10 R/hr.
1f 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 locsate and close shipping lock. Lock source shutter with
the key.

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

8.
b.
c.
d.

e
- f.

g~

h.
i.
j.

Release 'shipping lock.

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

Check that spacer block is completely inside drewer.

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. WNote
readings.

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

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

- Rempove 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 snd maximum readings. Note readings.

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

Rotate shutter to off position. Remove 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. Lesve shutter in off

-position, end 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 handie snde of box. Switch to 0.5 mR/hr
position snd observe readings. .

- Average reading should be 0.30 mR/hr + 30% or 0.21 to 0.39 mR/hr.
'1f readings obtained are outside quoted tolerances, remove cover over

calibration controls and adjust eppropriate control to correct readmg
Screw down shipping lock. Lock source shutter with key.
Reassemble AN/PDR-27 probe assembly.
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343 _ 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 equxpment less manual, shall not exceed 40 lbs
(18.14 Kqg) (see 4.13). :

]
3.6 Service conditions. ;
3.6.1 General. The equipment shall perform as required by this

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

3.6.2 - Operating _conditions. The equipment shall meet the following
requirements: .

3.6.2.1  Temperature. The equnpment shall gerate contmuously at any
ambx;ant 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 specnfxcatxon performance of
altitudes up to and including 10,000 feet (3048m) above sea leve! (see 4.9.5.1).

3.6.2.3 Humndltz. The equipment shall meet specnflcetxon performance with
up to 100 per cent relative humidity at varying temperatures including condxtxons
wherein condensation takes place on the equipment (see 4.9.6). - :

3.6.2.4  Salt fog. The equipment shall meet 3 4.2 after being sub)ected to salt
fog such as is encountered in coastal regions or on board ship (see 4.9.9).

3.6.3 Storage and transportation conditions.

3.6.3.1 Temperature. The equipment shall be capable of withstanding,
without deterioration damage or 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 Altltude. The equipment shall meet 3.4.1 after being sub;ected to altitudes
up to and including 50,000 feet (15,240m) above sea level (see 4.9.5.2).

3.6.3.3 Immersion. The equipment shall show no evidence of leakage after lt is
tested as specmed in 4.9. 3.
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4 Bench handling. The equipment shall meet the reguirement of 3.4.2
. degradation of performance after being subjected to the test of 4.9.4.

5.5 Bounce. The equipment shall meet the requirement of 3.4.2 without
jation of performance after being subjected to the test of 4.9.B.

w3.6  Vibration. The equipment shall meet the requirement of 3.4.2 after being
scted to vibration such as encountered in a field ‘service environment (see 4.9.7).

.6.3.7 Rain. The equipment shall meet the requirement of 3.4.2 without
jradation of performance after being subjected th the test of 4.9.12.

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

3.6.3.9 Fungus. The equipment (including sccessories) 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 sttributed to flaky, pitted, blxstered or otherwxse
loosened finished or metal surface,

Jecxal capability requirements.

3. 7 1 Facilities. The contractor is required to possess in his plant, or have direct
sccess to 8 cobalt 60 source capable of providing & minimum fxeld intensity of 125 R/hr
st a distance of 1 meter from its geometrical center. .

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

3.7.3 License. The ctontractor is regquired to possess or obtain & byproduct
material license for the AN/UDM.2() and its sources from the US Nuciear Regulatory
Commission as per Title 10, Chapter 1, Code of Federal Regulations, Part 30.3, or from
ah agreement-state in which located as per the agreement-state requlations.

3.8 Interchangesbility. Lnke units, assemblies, subassemnblies and replacesble 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 Redioactive 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
Regulatxons, Part 20. Esch source shall be etched or stamped with a unique serial
number and some  symbol xdentxfymg the manufacturer and mode]
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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 8 serial number in accordance with
the requirements of MIL-M-13231, SM-B-509016 and SM-B-509028.

3.10 Systems safety engineering.

/

7

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

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

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

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

3.11.1 Source tests. Each sealed source shall be subjected to the tests of 4.10.1.1,
4.10.1.2, 4.70.1.3, 4.10.1.4 and 4.10.1.5 in that order.

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

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

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

3.11.1.4 Source radioactivity test. Each -sealed source to be utilized in the
AN/UDM-2 Radiac Calibrator Set must be subjected to the tests in 4.10.1.6 before it is
installed in the calibrator to assure that the maximum quantity limitations for

- radioactive material is not exceeded.
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3.11.2  Caslibretor 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 radiosctive material. Cealibrators 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 i?tended use of the manufactured
item. : i

5

3.13 Workmanship. The calibrator shall bet manufactured end assemnbled 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 mey utilize his own facilities, facilities of e
subcontractor or any commercial leboratory accepteble 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

=Ny

and services conform to prescribed reguirements.

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

a. First article inspection (does not include packaging) (see 4.3).
b. Inspections covered by subsidiary documents (see 4.4).
t. Quality conformance inspections.

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

(2) Quality conforrﬁaﬁce inspection of packaging (see 4.16).

4.3 First article. Unless otherwisevspecified in the contract or purchase_ order, the
first article inspection shall be performed by the contractor. :

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

4.3.2 First article inspection. The first article inspection shall consist of the
inspections specified in table 1, and shall be performed in the order specified in table L.
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 end 4.10.1.4).
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TABLE 1. First article inspectfon.

i com e

3. Group B inspection 2/

S

;} : Order of tests
Requirement] Test nits Units Units
Inspections paragraph ‘ paragraph | 1-3 4-6 7-9
, e e e —— e s e :
1. Inspections covered by 3.3 l 4.4 v
subsidiary documents. 2/ | 3.9 ; 'rests to be performed
i 3.3.1 ; ' ’5on all  units.
{313 % 1 |
| - — ; - T
Z.- Group A inspection 2/ | See Table II Tests to be

performed on all units.

s e e

—— ————

‘ See Table I

!

Tests to be performed on
all units.

4. Grou.p”C inspection 3/

Non-damaging 4/
Altxtude

‘High temperature
Low temperature
Humidity '
Immersion
Rain

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

{
1
1

»
™~
H

Wi

.
.
[

.
£ d
.
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4% N NN N
L 4
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[
.
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» 0w -
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. *» ®

hor oo

4.9.7
4.,5.10
4.9.4
4.9.9
4.9.11
4.9.8

3 e
2
1
4
4
2
1
2
1
5
3
3

N

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

specified in contract, before proceeding with subsequent tests.

equipment shall be submitted to fungqus test.

Only one

2/ Inspections 1.to 3 shall be performed in the order shown before subjecting' the
equipments under test to any other inspection requirements..

3/ Other inspections may precede, follow, or be interspersed between the non-

damaging tets.

4/ The order on non-damaging tests and the choice of which units are subjected to
the non-damaqing 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 o Where requxred
Parts, materxals, and processes; ; 3.3

general i

Finish : 3 3.3.1
Marking . y 3.9
Workmanship : 3.13

4.5 Quality conformance inspection of equipment before packagg_t_g 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 sdditional inspection which is
necessary to control the quality of the product and to assure compliance with all
specification requirements.

4,51 Group A inspection. Esch unit on contract or purchase order shall be
inspected for conformance to the inspection in teble 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 sccordance with MIL-STD-105. Eech lot
shall be subject to sampling inspection, utilizing the procedures of MIL-STD-105 using
the general inspection levels and AQLs indicated in table II.

- 4,5.1.1 Order of inspection thhm Group A. Group A inspection shall be performed
in an order satisfactory to the government.

4.5.1.2  Visual and mechanical inspection. These.inspections shall be performed in
any order which is satisfactory to the government. The units shall be examined for the
applicsble defects listed in MIL-STD-252 (see 3. l) .

11
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TABLE II. Group A inspection.

Requirement| Inspection . AGL%
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 i 4.8 > 1.0 '
Calibration accuracy 3.4.1 a6l 1.0
Compatibility 3.4.2 4,7 1.5
Radiological : : 1/
Source test 2/ | 311 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 pnme contractor on his subcontractor.

3/ This inspection shall be performed as a requirement under group A mspectlon
~ (4.5.1) and also prior to packagmg and packing (a.ld)

. 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 productlon lots of products that have passed

* group A mspectlon (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. Groub B inspection shall be performed
~ in an order satisfactory to the government.

12
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o g

Inspection ! Requirement Test . ABL
i paragraph paragraph '
] . ‘!’ ’ .
Interchangeability i 3.8 lt.lz 4.0%
. : ‘
* |weight i35 4.8 4.0%
4,53 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 herformed :

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 shell be performed in an order shown in

table IV. :

13
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- TABLE IV. Group C inspection.

Requirement Test
Inspection paragraph paragraph
Subgroup 1
Low temperature 3.6.2.1 ‘ 4.9.2
High temperature 3.6.3.1 ¢ 4.9.1
Altitude 1/ 3.6.3.2 L4 4.9.5
_ Humidity 3.6.2.3 3 4.9.6
i Salt fog 3.6.2.4 4.9.9
Subgroup 2 .
; Vibration 3.6.3.6 4.9.7
f Shock 1/ 3.6.3.8 - 4,9.10
Bounce 3.6.3.5 4.9.8
i Immersion 3.6.3.3 4.9.3
: Subgroup 3 ’
: Bench handling 3.6.3.4 4.9.4
i Rain 3.6.3.7 4.9.12
: Fungus 1/ 3.6.3.9 4.9.11

1/ These tests shall be performed only on the first production lot and on & 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 demage is repaired and the sample units are
resubjected to and pess group A inspection only.

4.6 Performance.

4.6.1 ‘Calibration accuracy. Each calxbra'tor, when checked with the go\}ernrnent
furnished Victoreen Model 555 Radacon Il in accordance with the procedures specxfxed
herein, shall meet the requirements of 3. a 1.

4.6.1.1 Dosimeter jig assembly measurements (lower source). Interconnect the
Radacon 1l 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 _sssembly measurements (upper source). Same sas 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. | f
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 8 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-1470)/PD 25 R+ 10 percent

Any government furnished rediacmeter, whose reading exceeds the specified tolerance,
shall not be used. Select 10 units of each type of radiacmeter and charge to zero.
. Discharge each radiacmetétanits-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 esch radiecmeter and ceiculate the aversge
reading. The average reading shall be within the allowable tolerances specified in 3.4.2.

4.7.2 Dose rate jig assembly. Calibrate &ll Rediacmeters IM-174A/PD,
IM-174B/PD and Radiac Sets AN/PDR-27() supplied es GFE using 8 cobalt 6D 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
2.5mR
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 aversge reading per unit shall be within the allowable tolerances specified on 3.4.2.

15
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4.8 Surface dose rate. Using a government furnished Radiac Set AN/PDR-27
calibrated as specified in 4.7.2, the surfaces of the Radiac Calibrator AN/UDM-2 shall
be monitored for conformance to the requirement of 3.4.3.

4.9 Service condition tests. Service condition tests shall be performed as detailed
below. Each unit subjected to these tests shall have passed group A and group B tests
and shall be resubmitted to, and pass these group A tests after completion of all servnce
condition testing (see 3.6.1). - {

4.9.1 High_temperature. The dosimeter jig assémblfas defined by SM-D-508967
and the dose rate jig assembly as defined by SM-D- 508993 shall be subjected to
Procedure 1, Method 501 of MIL-STD-810 with the following exceptions:

a. Temperature of step 2 shall be +155°F (68.33°C).
b. Step 3 shall be for 24 hours.
-¢. Step 4 shall be +125°F (51.67°C).
d. At steps 5 and 7, equipment shall meet the requirement of 3.4.2.
4.9.2 = Low temperature. The dosimeter jig assembly and dose rate jig assembiy;

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

a. Temperature of step 2 shall be -65°F (-53.89°C) and maintained for
24 hours.

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

4.,9.3 Immersion. The equipment, closed as for storage or transportation, shall
be subjected to Procedure 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 edges of the same horizontal face as axes, for a total of 4
drops. Repeat the above with the equipment resting on the remaining five faces for an

" overall total of 24 drops. Upon completion of the test, the equipment shall meet the

requirement 3.4.2 (see 3.6.3.4).

16
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4.9.5 . Altitude.

4.9.5.1 Operating. The equipment shall be subjected to procedure I, Method 500.1
of MIL-STD-B810. In step 2 test for conformance to 3.4.2 a chember 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, close for storage or transportation, shall
be subjected to steps 2 and 4 of Procedure 1, Mgthod 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 Hurmd:tx. The equnpment shall be subjected to Procedure 11, 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 étep 4,

d.  Equipment shall be closed as for storage or transportatmn during
the first 3 cycles of step 6. During cycles & and 5, the equipment
shall be opened as in step 3.

e. Conformance to 3.4.2 shall be tested during step 8
(see 3.6.2.3). :

4.9.7 Vibration. The equipment shall be subjected to Procedure X, curve AW of
MIL-STD-810, Method 514.1. Upon completion of the test, the equipment shall meet
the performance requirement of 3.4.2 (see 3 6.3. 6)

- 4.9.8 ‘Bounce. The equipment shall be subjected to Procedure X, paragraph
4.16.2, Method 514.2 of MIL-STD-810. Upon completion of the test, the equipment
shall meet the performance requirement of 3.4.2 (see 3.6.3.5).

4.9.9 Salt foa. 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 equlpment 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 pécked for shipment 'sﬁall be subjected to

Procedure 11, Method 516.2 of MIL-STD-810 except that the height of drop shall be 2
(feet.} éJgan) completion of the test, the equipment shall meet the performance of 3.4.2
see 3.6.3.8).

4.9.11 Fungus. The equioment in its opened position shall be subjected to
Procedure 1, 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. ! o

4.9.12 Rain. The equipment, closed as for stora% or transportation, shall be
tested as follows: ’

a. Dry at 150°%F +59F (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 requirement of 3.4.2.

Test equipment in accordance with Method 506.1, Procedure I of MIL-STD-810. There
shall be no wind source and the rain fall throughout the test shall be &4 + 1 inch/hr.

Complete final measurements within 1 hour after the rain has been discontinued (see
3.6.3.7).

4.10Radiological tests. These tests shall be performed by or under the direct
supervision of the Radiological Protection or Radiological Safety Officer employed by
the contractor in accordance with current US Nuclear Regulatory Commission

regulations (see 3.11). The government reserves the right to observe and/or participate -

in the radiological quality assurance tests performed on each sealed source utilized in
‘the AN/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 sbout 2/3 full of
glycerine. Boil the glycerine for several minutes to drive off any dissolved air. The
temperature of the glycerine shall be kept about 150°C during the remainder of the
tests. A transparent beta shield (preferably plastic), having a minimum area density of
lgm/t:m2 should be placed between the individuals performing or observing the tests
and the beaker, its heat sources and the shielding type source container, to protect
them from the radiation. A light should be directed on the beaker at right angles to the
line of view of the operator. Care shall be taken to insure that the 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. ' ' ' :

18
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4.10.1.2 Source bloat test. After a source has passed a leak test, the source shall
be tested for bloating (bulging) of the thin window. Thin window bloating (bulging) in
excess of 0.030 inch shall be considered failure of the test. :

4.10.1.3 © Second encapsulation leak test. After the second encapsulation of the
source repeat the test described in 4.10.1.1.

4.10.1.4 Second encapsulation bloat test. After a source has passed the test
outlined in 4.10.1.3, repest the test of 4.10.1.2 (see 2.11.1.2). -

4.10.1.5 Source contamination test. (see 3.11.153)

J

a. Use any standard beta counting system which includes a scaler and

timer and has a detector window st Jeast 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 Standasrds. 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 Radisc Calibrator Sets(i.e., Strontium-90). A
detailed procedure for the analysis of wipe test samples, including the determination of
the quantity of contamination in microcuries, shell be provided the government for
evalustion and approval for use. ‘

4.10.1.6 Source radioactivity test. Each sealed source shall be tested to determine
its radipactive material content by utilizing sppropriste redistion measurement
instrumentation to assure that the maximum quentity limitations for radioactive

_ material contained in each sealed source type sre not exceeded. The radiation

measurement instrumentation shall be calibrated utilizing calibration standard sources
certified by, or traceasble to, the National Bureasu of -Stendards. The redicactive
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 determinstion 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 sponge 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 swive] cover is swung aside.
!
Swing aside the swivel cover and using a cotton ab, wipe around the inner
-surface of the access hole. Using the procedure of 4.1B.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 functionsl interchangeability requirements
- {see 3.8). This inspection shall bé .conducted on piece parts and subassemblies prior to
final assembly. : oo : '

4,13 Weight. The equipment shall be weighed (less manuals) to determine
conformance to 3.5.

4.14 - Quality conformance inspection of packaging. Quality conformance
inspection for packaging shall be in accordance with group A, group B end, 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 Packaqging re@irements.— The requirements for packaging shell be in accordance
with SP1 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 & central
cavity. The upper field is utilized in checking = the operational
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reliability of Radiacmeter IM-9( )/PD while the lower field performs a similar function
for Radiacmeters IM-93() and IM-147( )/PD. The dose rate jig assembly consists of a
drawer unit and a spacer block. The drawer unit contains one each sealed source. The
spacing block provides varying. field intensities used to calibrate radiacmeter probes.
This assembly is utilized to calibrate Radiacmeters IM-174A/PD, IM-174B/PD and
Radiac Set AN/PDR 27().
6.2 Ordermg data. Procurernent documents shouldfspecify the followmg*

g. Title, number and date of this specificatior'i and any amendment thereto.

b. Complete equipment or individual units to be procured.

c. Level Aor 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).

1. Marking and shipping of éamples.

g. Place of final inspection. . o ‘?’%”-» i —

h. Technical literature required.
6.3 Environmental. Environmental poliution prevention measures are contained in

the packaging meaterial specifications referenced herein. - Refer to material
specifications or preparing activity for recommended disposability methods.

' 6.4 Nomenclature. The contractor shouid apply for nomenclature in eccordance w:th
the applicable clause in the contract.

' 6.5 Government furnished property (loaned). Linless 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
Radiacmeter IM-147()/PD
Radiacmeter IM-174A/PD
Radiacmeter IM-174B/PD
Radiac Set AN/PDR-27()
Radiac Charger PP-1578()
Radiac Set AN/PDR-60
Victoreen Model 555 Radacon n
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

25 each

.25 each

25 each
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4 each .

4 each
6 each
4 each

1 each
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS: This form is provided to solicit beneficial comments which may improve this document and
enhance its use. DoD contractors, government activities, manufacturers, vendors, or other prospective users of
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MIL-R-24265(5H1PpS)
T November 1966

; . " MUITARY SPECIFICATION

R HADIAC CALIBMATOR SET AN/UDM-1( )

: 1. scoi»z:
1.1 . Tius apeu[u..tuuu cuvers a radiac calibrator set AN/UDM-7( ) fur uumuuu... alpha rudiac ine
strumeils.
2. APPLICABLE DUCUMENTS . !

2.1 The lvllowing documunls, of the issuu in effect on dite ol mvxtaud‘h {or bids ur request for pro-

ypusal torm a p.u-t of this specification (o the extent specified hereiu:

SPECIFICATIONS
MILITARY
MIL=F-1/1388 - Electrun Tube, Type 7840,
M[LL-5-901 ~ Shouek Tests, H.L (High Lapact); Shipbuard M.u.!unery, Equipment

and Systemy, Requirements for.
. MIL-Q-9858 « Quality Program Requiremonts.
' MLIL-P-15328 - Primur Pretreatment (Formula No. 117 fur Metals),
MIL-E-L1T855 « Electronic and Electrical Equipmunt wd Associuted Repair Parts,
: Preparation for Delivery of.
MIL-M-~19580 - Marking of Commodities and Cuntainers tu Indicate Radivactive

STANDARDS . ' . .
MILITARY ' ‘

MIL.-STD 108 - Definttwns of and Badic Requirements Jor Euclusures for Electric
and Electronic Equipment.
MIL-STD-167 - Mechanical Vibration of Shipboard Equipment.

DRAWINGS
MILITARY _
RE101¥2002 - Alpha Radiue Calibrator AN/UDM-TA

{Coupius of speciflications, standurds, 'drnwiug:. and publications required by suppliers in connéetion
wilh spuecific procurement functions should be obtained [rom the procuring activily ur as directed Ly the
coulracting ufficer.) 1,

2.2 Other publicatious.- The following document forms a part of this specification. Unless other-
s#se indicuted, the 1ssue in effect vn date of invitation [or bids or reyuest for proposal shall apply.

CODE OF FEDERAL REGULATIONS
(NTERSTATE COMMERCE COMMISSION

Tariff No. 10 - luterstate Commerce Commission Regulations for Transportation
of Explosives and Other Dangerous Articles Ly Land and Waler in
Rail Freight Service and by Motor Vehicles (Highway and Water)
including Specitications for Shipping Contauers. )

FSC 6665
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(Appux.auon for copies should be .mdn:ssed to the Superintendent of Ducm\ems, Goverunent Printing
Oflice, Washington, D.C. 20360.)

" 3. REQUIREMENTS

»

3.1 Preproduction sample. - Prior to begimiing production d sample shall be tested as specified in
4.2.1 (see 6.2}, - :

" 3.2 General descriplion. - The rudiac calibrutor set AN/UDM-T( )(a 4 calibrating set which piro- .
vides suitable radicactive sources for calibrating alpha radm: survey qupment ) i

3.2.1 The callbration sel shkll be constructed and assembled in ac‘urd&uce with'the requirements ‘ .
of thiz specilication and Drawing RE101F2002, Where the requirements of this apecification conmcl
with the drawing, the requirements of this specification shall govera.

3.3 Material.- Matdrials specified herein wni in Drawing RE101F2002 shall be entirely suitabls for
the purpose Intended. Ume of other muaterial shall hive the approval of the procuring activity.

3.4 Equipnient composition. - The calibration set shall consist ol the following:

. {«) Twou radioactive sources "A" and "C",
{u}) Two radiocactive source holders. )
{c} Adjustable positioner. ‘ .
) Two attenuators. .

(e} Aluminum housing. 4 =

() Cualibrator carrying case.
() - One pair of tweezers.
{h) tnstruction book.

3.4.1 Two rudiouctive sources.- The lwo radivuctive sources shall contain Plutonium-239 deposuad ,)
w3 resin copiposent. The resin componet shall be of the composition specified in MIL-P-15328. :

3.4.1.1 Source configuration und description. - The sources shall be about 12-1/2 inches in diamn-
eler, 1.0 mg/cm# thick and emit alpha enerygies, B0 percent of which are 4MEV or greater. A set of two
svurces (labeled A and C, and ol activities of 10" DPM and 10° DPM reapuctively) are contuined in euch
wiit. When @ source is positioned in the unit, only « 4 inch x 10 inch ureu is exposed for mm:nuon.
The svurces shall be prepared in accurdance with the Appeudix Lo this specilication.

. 3.4.1.2 Umformity of radiciclive sources.- The sources shall have 6o area count rate which ex-
ceeds plus or minus S percent from the averagdrepunt rate wiwn tested uy specilied in 4. 4.1

3.4.1.3 Accurucg. ~ The activity of each source shall be determined by comparmou with a standard .
squrce W he approved by the procuring activity. This information shall be recorded and included with
each catibrutor delivered under thw contract. -Infuripation 3hall be on « printed card or simiur method of

presentation.

3.4.2 Source mounting. - ’I‘he wo radicactive sources shall be mounted ln accordunce with Drawmg
RE101 E-‘2002.

3.4.3  Adjustable probe puaxlwner. ~ Coustruction of the probe positioner shill be in accordance A
with Drawing RE10] F 2002, :

Jedo 4 Alumtnwn housing. - Each calibrative sel shall bu provided with & lightweight housing, made :
ol aluminum in accordance with Drawing RE101F2002, designed to house the [olowing:

(&) Two radiouctive source holders.

(b) Accessory drawer.
{c) The top of the unit shall be designed us u Svurce-positioning weu.

The housing shall be labeled in accordance with MlL-M-lQSO_O.

S e i . d— a0
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MI1L-R-24265(SHIPS)

3.4.4.1 The two radivactive source holders shall be contamed in removable drawers, numbered lor
source ideuntification, and libeled in accurdance with MIL-M-18580.

3.4.4.1.1  Each druwer wilh source shall be removabie as a uuil lur m..pl.u,emcnt u the proper posi-
tiou under the probe pusitioner.

3. 4 5 Calibrulor carrying cuse, - The calibralor carrying case slall be cunSlructed to contain the o - N
aluminum housing. The curyun, cawd shall be coustructed in accordance with Drawing RE101F2002. - .

3.4 $5.1° Size and wmght of culibrator.~ The overall size und weight ‘I the calibrator shall be as
follows:
. -3

Height - 1-21/32 inches. , 4
. Width - 13-28/32 inches. '

Depth 13-17/32 inches.

Weighf -~ Not tu exceed 1T pounds.

3.4, 5 2 Sue and weight of carrying case. - The overall size and weight of Lhe carrying case shall be
.:u follows: . .
Besght ’- 3-15/16 inches
Width -~ 14-7/8 inches

Depth - 15-1/18 inches
Weiygit - - Not to exceed 7-1/2 pounds.

3.5 Shock and vibralion. -

3.5.1 §huck.~ Shock requirements atuli be for grade A, clazs [, type A ix accordunce with MiL-S-
01, except thwt the drop ahall be I, 2 amd 3 feet in leu ol I, 3 und S fout. .

e 3. 5.2 Vibration.~ Vibration requirements shall be in accordance with type 1 o( MIL-STD-167.

& © 3.8 Degree ol enclusure. - Dogres ol enclosure for the calibrutor shall by splashproof in Accurd.mco
with MIL-STD-T08.

3.7 'rempe: alure, ~ The sources slun be capable of withstunding a temperulnrc of 120°F in un.in-
verted position, and meet the ruquxremcm.a of 3.9,

3.8 Hunudily.- The svurces shall be u.p.;ble of wlthst..mduq, 85 puruent ruuuve humidity at 100" F
{fur § hours, and meet the requirements of 3. 4.

3.8 Leakapge.~ When lested in accorduuce with 4. 4. 5, thae remuvable radicaclive materianl shall not
exceod 0.005 microcuries of Plulunivin-239. Loukage tast shall by performed bnmedistoly after the tem-
perature, humidity, shock i vibration tusts. :

3.10 Workianship. - The cultbration sel shall bo manulactured and finished in 3 thoroughly workinin-
like manner and shall be free [rom all burrs, rough edges, smudgss aud scrulches.

4. QUALITY ASSURANCE PROVISIONS

. 4.1 Responsibility for inspectiou. - Unless otherwise specilied in the contruct or purchiase order, the
supplier is responsible [or the performance of all inspection requiremants 48 apeCified herein. Excepl ay
utherwise specified, the supplier sy utilize tus own facilities or any commercial laboratory acceptable to
the Guvernment. Ths Government reserves the right to perform any of the inspectivns set lorth in the spec-
aication where guch inspections are deemed necessary to assure supplies and services conform to pre-

scribed requirements.
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' s
4.1 1 Quality control system. - The contractor shall provide and maintain a qualily system acceplable "
o the guverument for the supplies covered by the coutruct. The system ol quality coulrul shall be in ac-
curdance with MIL-Q-9858. The procedures putlined in MIL-Q-9858 shall serve to supplement and imple-
menl u»e design, performance and u.a( regqur &uu.nl.b of this specification.
4.2 Geucral mapg,:.lmu. The wethods ol c.umm.uwu and lesting ol Uw calibralion sels shald {ull
within the Tollowing Classilications:
(&) Preproduction inspection (see 4.2.1).
{) Quality conformance inspuction (uw 4.2.2). .
4.2.1 Preproduction inspettion. = Preproduction inspection shall Ge made on Uu: preprodm.:lon model
and shall consisi of the examinaiion of 4.3 and the lests of 4.4. *
4.2.2 Qualit ity conforgance iuspection. - Quality cunJormance ma‘pecuan shall consist of the produc
tion inspection of 4. 2 2.1 and pruduc.tlon contrul inapoction of 4.2.2.2.
. .
4.2.2.1 .Px-oducuuu tnspuction. = "roduc.uon tnapection shill be made on sach equlpmient ollered for
delivery L0 deturmisnn compliance with Lhis spocificulion. Production lnspection shall consist of thy exam-
ination of 4. 3 .md the waiforinily, sccurucy and leakaygo tesis of 4.4.1, 4.4. z und 4.4.5.
4.2.2.2.¢ Pruduc,uuu control tuspettion. = Productivn control bwpecuon shall be made un vne out of
_ each 30 calibralion sels produced, lvbe selscted al random by the Govermmuent representative. Production
comrol inspection shall consist of the examination of 4.3 and the tesls gpucilied in 4. 4.
4.3 Gcner.u examingtion. - The calibratiou sel shall be examined to determine compliance with the - .-
requirements of this specification and shail include the following: o
. T
.(u) Workinanship, assembly, size and fit. . . : .
(b) Materiala, parts and [inish, .
4.4, Test procedures. - . . ) ’ ' ()

Cand 3. 5.2.

>

4.4.1 Undurmux.- The uunilormity chet.k o determine conlormance with 3.4. 1.2 stull be mude witk
4 type 7840 rube conforming to MIL-E-1/1388, used wuh a Lonvenuonxl type scaler (1 megohm, 0.5 micro-
second rusolvmg time).

4.4.2 Accuracy.- The calibration set shall be lested to determipe conformance with 3.4.1.3.

4.4.3 Enclosure.- The housing _:md the carrying cuse shall be tested to deteruine conformance with

4.4.4 Shock and vibration, - The calibration set stall be tested to determine confurmance with 3.5. 1

4.4.5 Leakage tosl. - The leakaye test shall be cupable of detecting thw presence of 0.005 micro-
curies of Plutonium-230. The method of the test shull be submitted to the command or a.gency concerued

for approval prior to performing the test.
5. PREPARATION FOR DELIVERY % . . 1

S.1 Preservation, packaging and packing.~ The equipment shall be paciaged by jovel A or C and
packed by Tevel A, B or C as specified in the contruct vr order ln accordance with MIL-E-17355. Method
11§ preservation shall apply for level A paciaying. Asa mlnimum, the requlremenls shail conform o the
interstate Commerce Commission Tarill No. 10.

5.2 Marking. - The equipment and comtainers shall be marked in accordance with MIL~M-18580.

iy
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6. NOTES *
6.1 Ordering dula.- frocurvmunt documents shoutd specify the title, number und date of Lhis spoce
tfication.

5.2 .Preprbdui:uon.- tuvitations tur hpbs should provide that the Coverninoul reserves U agit o

waive the Fequiremien! Jur preproduction ssmples s¥ o Uhose hdders vifering @ product which has been
previously procured us_‘_l.eilud Ly the Goverument, and Lhat bidders olfering such products, who wish {0
rely on such production or test, must furwsh evidence with the bid thut prior Govermnent approvil is pre=-

sently appropriats [or the punding procurvment.

ce . ! Preparing activity: ;
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APPENDIX

PHOCEDURE FOR PHEPARING “THIN" ALPHA SOURCES ' W

10. Tc'l:lmiquc. - The techniyue is relatively simple. The alpha emulier s dissolved in an aicohol-
resin component mixiure and stirred to wuiormity. The f{inal mixture is then poured through o funael onto a
plastic disk jocuted vn a leveling table direetly below the funned spout. The resulling radioactive sources
bave excelent wiformitics - with any svurce the source area count rate varies =5 percent or less Irom the

uverage cowsl rale. . . ¢
. . ) : . K .

10.1 Procedure.~ The procedure shull be us follows: 3 . .’

v L] .

(@) One cubic cegtimeter (cc) of radivactive solutton {isotope in chioride torm) is added to & mixture H
.ol 9 - 10 cC f resiu compouent (MIL-C-~15328) and 28 c¢ of ethyl alcohol (89 percent). The i
total luixmire is carefully stirred for a minimum of 15 minutes to ussure a uniform dispersion 1
of the radidisotopeRn the sulution. _ 0
(b) The radioactive solution s then poured through a funnel onto & 12-1/2 (7 /64) lnch diameter
disk on & leveled luble. The funnel (Spout inner dizmeter - 11 millineter (inm) is pousitioned
rigidly with the apoul perpendicular tu the center of the plastic diak (Clt-39 trandparent
plastic; cast acrytic). The dislauce between spoul and disk i3 47 muu. The spout umner
diameter and the 47 mm distance eliminate areas of reduced activily in the center of the disk. . s
Prior to pouring, the disk is leveled by means of a leveling Lible with adjustable legs :
) (NASL uses a 12 inches x {2 inches stainless steel tubip). A wetting agent applied to
“the surface of the disk before pouring facilitates spreading of the radioactive mixture.
« :Ten et of alcuhol, carefully hand spread over the disk has bee been used with good
! results. -
. {c) After spreading freely on the disk, the radicactive mixture iy allowed to air dry. During this .
. phase two facturs of control are necessary. First, safety precautivns are needesd (o protect i
persomnel and equipment from pussible contamination. A hood is recommended, with condi- " .
* tions to keep air currents {ruin passing over the drying radicactive liynid. Secondly, bwmidity ,
controi iy bmpurtant and 4 dust free atmosphere i3 desirable. A relative humidity of 40 per-
cent or less at 70°F. ur less will prevent spotty, nonuniform distrivbutions. The waler content
of the mixture s criticul and should never be allowed to exceed 0. 3.cc in 5 cc of niixture.

-

10.2 Source.- The resulting svurce, if the conditiond above a ¢ employed, will have & high degree of
untformity.” Any area count rite will be &5 pereent or less [rom the averuge count rate. A uniforumity check
can be made with 7840 CM tube (inica window thickness of 2.5 mg;/cm2 or less) used wilh & couveuntivual type
scaler (1 megohm, 0.5 psec resolving time). The alpha gsource is a "thin™ source, meaning all alpiu eser-
gies al the surface arv 4 Muev or greater. Care should be taken nat to guuge or severely rub the sourcs
malertul. )

= ma—— . - —

10.3 Summary of material and condilions. - Summary of material and coundiliond shall be a8 fpllows:

(a) Radioactive mixture. -

Redivizotope - Plutonium 238 as PuClzin HCL (€ 0.5 N) T i -
10 ug/cc for source 1 - equivalent to approximately 108 ug/m?2 "
8.1 ug/cc lor svurce 2 - equivalent w approximately 102 ug/m2
Resin compounent - 9 - 10 ¢c of MIL-C-18328
Solvent - 29 c¢ ul ethyl alcohol (99 percent)
Total volume
of mixture ~ 40 cc - briny up with alcvhol if necessary
{b) Plastic disk -~ 12-1/2 wch diameter, 1/8 inch thick, CR-39 transparent, cast acrylic
(¢} Leveling tuble - At least 12 inches x 12 inches for relatively uniform evapuration
{d) Funnel - Spout (inner diameter - 11mm, length « 25mm)
Mouth diameter 285mm ' .
{e) Mixture besker -~ 125 cc (graduated) with pouring spout

.'5
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([) Sturrig rod - Glass, durable, approximately 8 inches long

) Coudilions - . H. - 40 purcent or less, temperature T0° F ur less
) . Dust-iree atmosphere
- : Hhwd jur salely precautions

*
N wind curronts over drymng msnxtuse
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MLL-R-5L08LATO
. . ) 20 January 1971
T SUPERSEDING
3) - - MIL-R-51081(CalC)
_ . : 29 Merch 1962

MLLITARY SPECIEI CATION

RADIOACTIVE SOURCE, COBALT 50 GAMMA, m.u

£
* . H
1. SCOPE - , 3
, . , 4
R 1.1 This specification covers a capsulated cobelt 60 source,

2. APPLICABLE DOCUMENTS

2.1 Gavernment documsnts. The following documents of the issue- in
effect on the dstc of invitation for bids or request for proposal form
& part of this specification to the cxtent specified herein,

SPECIFICATIONS
MILITARY .
MIL-I-6866 - Inspection, Penetrant Method of.

MIL-M-19590 -~ Marking of Cammodities and Containers to Indicate
' ‘Radicactive iiaterial.

‘“er  szawDams '
) MIL-STD-129 - ~ Marking for Shipment and Storage.
DRAWINGS -
US ARMY MUNITIONS COMMAND
EDGEWOOD ARSENAL
LM 124-10-10 - Radioactive Scurce, Cobalt 60, Gazma, MIAL,
Di50=-2~1 = Marking Diagram for Shipping Centainers.
(Copies of specifications, standards, drawings, and publications re-
qui.red by suppliers in connection with specific procurement functions
sbould be cbtazined from the procuring activiiy or as directed by the
ccmtra.cting osficer. ) :
FSC 6665
/‘\.\’
’V’I
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2.2 Other publications. The following documents form & part of this
specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for proposal
shall apply. ' :

UNIFORM CLASSIFICATION COMMITTEE

Uniform Freight Classification
. : 1
(Application for copies of these ratings, rules and rséulations should
be addressed to Unifarm Classification Committee, 202 Uzt;on Station, S16 .
West Jackson Boulevard, Chicago, IL 60606.) ,

CODE OF FEDERAL REGULATIONS

49 CFR 171-179 =~ Department of ﬁansportation Rules 2nd Regulations
for the Transportation of Explesives and Other
Dangerous Articles.

(The Department of Tronsportation regulations are a part of the Code
of Federal Reguletions available from the Superintendent of Documents,
Government Printing Officer, Washington, D.C. 20k02. Orders for the a-

bove publication should cite "49 CFR 171-179.")

CEe T et T R e

AMERICAN SOCIETY FOR TESTING AND MATERTALS
ASTM STANDARD
D999-68 - Vibration Test for Shipping Containers.

(Application fer copies should be addressed to the American Society for
Testing end Materials, 1916 Race Street, Philadelphia, PA 19103.)

3. REQUIREMENTS

3.1  Materials and components.

3.1.1 Masterials. All materials cited on Drewing LM 12h-10-10 or om the
subsidiary drawings shall conform to the specification therecn, or to the
specific charecteristics set forth on the drewings.:

- 3.1.2. Components. All components of the source shull conform to the
specifications end drawings listed on Drawing L{ 124-10-10 and subsidiary
dravings. ; o . .

3.2 Ma.nﬁracture and assembly. The radicactive source shall be manu-
factured and assembled in accordance with C124-10-10, .

2
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. 3.3 Performcace.

) 3. 3 1 Activi z. The cobalt 60 radiosctive source shall have an
- activity btetween 103.5 millicuries and 126.5 millicuries (see 3.3.1.1)
‘ vhen tested in accordance with L. b. k.1,

. 3.3.1.1 Calibration. The strength (m{lliroeatgens per hour at 1 meter)
and the activity (3.3.1) om date of cslibration shall have an accuracy .
of plus cr minus 3 percent vhen tested in aceordance with L.L.L.1. Com-
pliance with this requirement sball be determneu vhile testing for
activity (3.3.1). 3

. | - A

3.3.1.2 Calibration curve. A calibration curve conforming to figure
I shall be furnished with each source. The curve shall be comsiructed
using semi~log gruph paper 1 cycle x 12 divisions per inch. The curve.
and the printing shall be produced using black indelible ink.

3.3.2 Rediocactive leakace. The radiocactive source shall show no
leakage or transfer of radiocactive material grezter than 5 x 10"1‘
" mlerocuries aftier rcugh handling for 2 hours at & force of at least one
times gravity as specified in b.b . 4.2. The source shall be set aside
for seven days and retested only for removable activity.

3.3.3 Svecial form material requirements. The radiocactive source shall._

~~-..._._.._,...._ fm—

show 30 evidence of redicactive leakage (3.3.2), cracks or fissures, md~f«,m,.-.,

shall not melt or igmite, or undergo & weight c.ha.nge. greater then 0.005
; percent vhen subjected to the cornditions and tested in accordance with
L™ t&hl& I (Seﬂ ha3-2-l) md "03-3- -

) : 3.4 Preproduction. Prior tc the start of regular p;:oduction, Pre-
production sampies of radiosctive sources and inert sources shall be
?roduced)m accordance wvith this specification for examinmation and tests
see L.3

3.5 Workmanship. The redicactive sources shall be free from cracks,
dents, broken chain links ar ring, end foreign matter such as gresse,
oil, or viscous material.

¥, QUALITY ASSURANCE FROVISIONS

4.1 Resvonsibility for inspection.

L.2.1 Suoplier's resoonsibility. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance
of all inspection requirements as specified herein., ZIxcept as cthervise
specified. in the contract or arder, the supplier may use his own or any
cther facilities-suitable for the performance of the inspection reguire-
ments specified herein, unless disapproved by the Governzezt. The
Government rescrves the right to perform amy of the inspections set forth
in the specification vhere such inspections ere dsemed necessary to assure
supplies and services conform to specified requirements.

et ¢ < . e com—e
. v hisd MR R D el .o - e e
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. &
L.1.2 Covernment's recsponsibility. The Covernment will be responsible

for performancc of the tests in 4.3.3. Saaples shall be forvarded to
the laboratory designated by the costructing officer.

4.1.3 Objective evidence. The supplier shall provide objective evi-
dence acceptable to the contricting officer that the requirements of
3.1 and section 5 for which cpeeific inapection hos not been provided -
in thisz upecification have been satisficd.

k.2 Classification of inspection. The ipspection refuirezents
specified lherein are classified as follows: Y

(a) Preproduction inépection (see 4.3). ‘
(v) Quality conformance inspection (sees L.L).

%.3 %evroduct:.on inspsction.

k.5.1 Samvle. A preproduction sample of five cobalt 60 radioactiﬂ
sources and five inert copsules (Dwg C124-10-3%) shell de manufactured
using the same methods, materisls, equipment, and processes as will be
used during regular production.

§.3.2 Inspection procedure.

4.3.2.1 TFor exarination end nondestructive tests. Each raliosctive
source inm the preproduction sample shall be examined for-the defects -
listed in the li{st of defec®s (4.4.3.2) apd tested in sccordance with
4. k.k; if any source is found defective the preproductien lot shall be
rejected. The five inert capsules and five radiosctive sourczs shall
be tested in accordance with table I (see 4.1.2); erv radiocactive
source or inert ceysule found defective susil re,ject tae pxeprouu.ticn
sanple. : .

e nim e v e ——
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Table I ~ Svecial form msterial rgauiremznts‘

Condition - 5 Inert S Radioactive  Reguirement Test
Free drop X x 3.3.3 k.3.3.1
Leakage : 3.3.2 L4 k.2
Dye penetrant X 3.3.3 L.3.3.6
Percussion b 4 X 3.3.3 L.3.3.2
Leakage ) X £3.3.2 4.h. k.2
Dye penetrant X 5 3.3.3 k.3.3.6
Hesting X X { 3.3.3 §.3.3.3
Lenkage X 3.3.2 L.k k.2
Dye penetrant X ' 3.3.3 L.3.3.6
Immersion X X 3.3.3 L.3.3.4
Leskage X 3.3.2 L.k k.2
Dye penetrant X . 3.3.3 4.3.3.6
Yibration X X 3.3.3 k.3.3.4
Leakage X 3.3.2° b4 k.2
Dye penetrant X 3.3.3 k.3.3.6
Thermal shock X X 3.3.3 - k.3.3.5
Leakage : X 3.3.2 L. b2
Dye penetrant X 3.3.3 4.3.3.6
*Note: The samples shall be tested and examined for compliance with 3.3.2

and the applicable part of 3.3.3 in the sequence shown in the table

4.3.3 Tests. Chains shall be removed from the sources prior to performing
these tests, Tests shall be performed as fo;lava:

L.3.3.1 Free drov. Drép the sources thrcugh a distence of 30 feet onto a

_flat uayielding horizontal surface so that the source strikes the surface in

such a position as to suffer maximum damage.

4,3.3.2 Percussion. Place the source on a sheet of lead vhich is neot more
than 1 inch thick, hes a hardness number between 3.5 to 4.5 on the VICKERS
scale, and is supported by a smooth umyielding surface. Drop a flat circular
end of & 1 inch in diameter steel rod weighing 3 pounds through a distance
of LO inches s0 that the face of the flat circular end impects on the source,

k.3.3.3 EHesting. Equilibrate the source to a temperature of 1475°F in a .

" muffle furnace and maintain this temperature for & period of 10 minutes.

4.3.3.4 Immersion. Immerse the source for 2L hours in vater a2t room
temperature. The water sball be PHE to PHS vith a maximum conductivity of
10 micromhos per centimeter. Weight before and aftur test on a balance
accurate to 0,001 gram. Record weight change.
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L =.3.5 Therril srock. | ibJect the courte 0 & tempersture of ~h0°C
for 2 beours. P.cn.'o-:r?:l;..r-e e th-: ~nld 2nviromment and immedistely
subject it to & temperatu.. 3f +50°C » 2°C for 2 hours. This procedure
shall crastitule one compaete cycle o, the thermal tes.. Test Gurstion
shall oe three cycioes.

- <

k.3.3.6 yc penetrant. Apply dye to inuri capsules in accurdance
wvith MIL-I-LUob. txamine tbe capsules lor cvidence O any €ra. .§
or fissures, ) : H

_ - k. ounlity conformance incmection. . :’
k4,1 Lotting. A lot shall copsist of the radioactive sources pro-’
duced by one panufacturer, at one plant, from the swme materials, and
under tne sume manufacturing cond.incns.

k. k.2 Sgggling.

4.4.2.1 Feor axemination end nondestructive tests., Each source shall
be examined a.nd tested in accordance with 4.4,3. :

k.4.3 Insvection urocedures.

b.%.3.1 Por examinatior and nondestructive tests. Each source shall )
De exzmined in accordance with tne list of defects (4.4.3.2) and tested -~
in accordance with L.L.4,

-h,b4,3.2 List of defects.

‘ {a) Radioective source, ccbalt £0. capme. MIAl (Drawing
€12k~10-10).

.. 1. Marking miszing, incorrect, or {llegible.
. 2. Components missing, incorrect or incorrectly assembled.
3. Calidration curve missing, incorrect or incemplete
(see figure 1): .
4. Workmanship (seo 3.5).

L.L.k Tests.. Tests shall be conducted as follows:
b.h.b.1 Activity. Determine the calibrated activity and strengﬁh of
the source with & standard radiation measuring instrument which has been

previcusly calibrated with a cobalt 60 source certified by Hational
Bureau of Standards (see 6.3 and 6.4). _ .

LT S T e e ey s g < S —
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L.k.4.2 Radioactive leskare. Subject the cource to & vibrotion test
in accordance with ASTM etbod D999-68. However, for this test replace
the shipping contziner by a metal screw—cap container of appropriate
size., Place the source within the container and place the container
on the specified tabla., Vibrate the table for 2 hours ot & speed that
fill yield output forces acting on the container egual to st least cme
simes gravity. Remove the scurce 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 any contamination present by using agscaler cquipped vith a
scintillation or Geiger-ilueller tubes for counting.? Counting equipment shall
be capable of detecting 1 x 10" microcuries of radicsctive material on the
filter paper. Repeat thie wipe test on the source kfter seven days elasped
time. : ’ '

L.b.5 Acceptance/retsction criteria. If any source fails vhen examined
in accordance with 4.4.3 and tested in accordance with 4.U.b it shall be re-
Jected.

5. PREPARATION FOR IELIVERY

5.1 Packaging, level C. The radioactive source shall be packaged to affard
adeguate protection against deterioration and dammge in shipment from the
supply source to the first receiving activity for immediste use. Packaging
shall be in compliance with spplicdble rules and regulations of Department

lf' of Transportetion (DOT) and Atcmic Energy Commission (AEC).

5.2 Packing, level C. The radioactive sources, packaged as specified in
5.1 shall be packed in accordance with applicable requirements specified im -
DOT regulation 49 CFR 171-179 to insure carrier ncceptance and safs delivery
to the first domestic festirztion. - Cextainers shall comply vith Uniferm
Freight Classification rules or regulations of other carriers applicable to
the mode of transportation. .

5.3 Merking., In addition to any special marking required by the contract
or order, unit packages shall be marked in compliance with DOT regulstion k9
CFR 171-179, AEC, MIL-M~-19550 and applicable requirements of Drawing
D150-2-1. . .

6. NOTES

6.1 Intended use. The source ocversd by this specification is intended to
provide a source of garma radiation for use in the M3Al. :

1. H ’ .
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€ cedering w'e. . roc. sment documerts should gpecify the following:

P {a) Titlr, mu.leer_ 2nd Jate of vais specifiéation.

-t (1) Tiwe :3lowed for suppsier submission of samples for
Goviorcent test wnd evaiuatien after we.rd of contract.
{2) Name and adaress of %wct f-cility ond shivping in-
otructions when testing is performed by the Government.
(3) . Time required for the Governnment ;o notify the supplier

3
6.3 Instruments. The fol.lawing instrunents hnbe been round to be
satis{actary for determining the actznty

»vhet‘ter or no 1o proceed with m-oduction.

Yictoreen R Chanbder
Landeverik R Meter

6.4 Caution. Care should be exercised to prevent injury to personnel
engaged in handling and testing rsdicactive sources. The Lational
Bureau of Standards nandbook (HSB Ho. T3) and Atomic Energy Cozmission
Regulation 10 CFR 20-L0 contain information pertaining to protection
of persomnel from radicactive emanations.

B Preparing activity:
Arzy - MO ' . » . Army - MU(EA)

Custodian:

Project Ko. 66A5-A282

£ U, 5. GOVEANMENT PRINTING CPFICE: 1771 -433-415/4276
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MIL-R~-51080A(MU)
20 Japuary 1971

SUPERSEDING
MIL-R-51080(Cm1C)
29 March 1962

]
H
MILITARY SPECIFICATION :,

RADIOACTIVE SOURCE SET, M3A1

1. SCOPE

1.1 This specificstion covers & portable source of gamma radistion
with a8 remote handling device.

2. APPLICABLE DOCUMENTS
2.1 Govermment documents. The folloving documents of the issue $n

effect on the dste of invitation for bids ar request for proposal form
a part of this specification to the extent specified herein.

SPECIFICATIONS
FEDERAL
Q9-S-T81 -~ Strapping, Steel, Flat and Seals.
STANDARDS
MILTTARY

MIL~STD-105 - Sampling Procedures and Tebles for Inspection by
Attributes.

DRAWINGS
Us AR}ﬂ MUNITIONS COXMAND
EDGEWOOD ARSENAL |
DL12k-12-3 - Radioaﬁtive Source Set, M3Al.
" {Copies of sﬁecific@tions. standards, drmr.lngs.' and pubiications re-
quired by suppliers in comnnection with spe~ific procurement functions

should be obtained from the procuring activity or as directed by the
contracting officer.) .

bref 24 | e
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2.2 Other publications. The folloving documentﬁ form a part of this
specification to the extent specified herein. Unless othervise indicated,
the issue in effect on date of invitation for ’bid.t or request for proposal
shall apply.

CODE OF FEDERAL REGULATIONS

10 CFR .20-40 - Atomic Energy Commission. :

L9 CFR 171-179 -~ Department of Transportation Rules and Regulations
for the Transportation of kplosives and Other
Dangerous Articles.

(The Department of Transportation reculations are a part or 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-LO0" ar "49 CFR 1T1-179.") .

3. REQUIREMENTS

3.1 Msaterisls and components.

3.1.1 Materials. A1l materials cited om Drawving DL12k-12-3 or on the
subsidiary drawvings shall conform to the specifications listed thereon, or
to the specific characteristics set forth on the drawings.

3.1.2 Camponents. All components of the source set shall conform to the
specifications and drawvings listed on Draving DL12k.12-3 and tubsidia.ry
dravings..

3.1.2.1 Magnetic handler operation. The mgnefic handler sball telescope
to under 20 inches and extend at least T2-1/2 inches. The magnet in :he hapdler
shall be capable of picking up a steel washer 1-1/2 inches in diameter by 1/16

“inch thick to a height of 3 feet and releasing the washer when tested in

accordance with b.b.k

3.2 Manufacture and assembly. The source set shall be mufactured and
assembled to conform to Drawing D12k-12-3. .

3.3 External radistion. The gamma radiation shall not exceed 100 milli-
roentgens per hour (mr/hr) at any point on any surface of the case of the
assemvled source set vhen tested as speciﬁ.ed in &.4.8.2,

3.b Radioactive contamination. The radioacti_ﬁ source set shall show
radiosctive contamination no greeter than 5 x 107" microcuries vhen tested
as specified in L.bL.L.3.
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- any other facilities suitable for the performance of the inspection require-

" supplies and services conform to specified requirements.

mpn-sloéoa( MU)

3.5, Preg uction. Prior to the start of regular production, pre~
production sample of radicactive source sets shall be produced in
sccordance with this specificstion for exa@inntion and test (see 4.3),

3.6 Vorkmanship. The source set shall be free from damage such as
troken hardware, or marred or splintered vooden penels; and foreign matter
such as grease, oil, or viscous material.

k. QUALITY ASSURANCE PROVISIONS

4.1 Responsidbility for inspection.

h.1.1 Supplier's responsidbility. Unless otherwvise specified in the
contract or purchase order, the supplier is responsidle for the performance
of all inspection requirements as specified herein. Except #s otherwvise
specified in the contract or arder, the supplier may use his own or

ments specified herein, unless disapproved by the Government. The
Govermment reserves the right to perform any of the inspections set forth
in the specification vhere such inspections are deemed necessary to usure

k.1.2 Objective evidence. The supplier shall provide cbjective evi-
dence acceptable to the cantracting officer that the requirements of
3.1 and section 5 for which specific inspection hn not been provided
in this specification bhave been satisfied.

.2 Classification of inspections. ' The inspection requirements speci- .
fied berein are classified as follows:

(2) Preproduction mSpection (see L.3).
(v) Quality conformsnce inspecticn (see L.h).

k.3 Preproduction inspection.

. k,3.1 Sample. A preproduction sample of three radiocactive source sets |
ahall be manufectured using the same methods, materials, equipment, and
[rocesses as vill be used during regular production.

4.3.2 For examination and nondestructive tests. Sample radiosctive
source sets ahall be examined for all requirements of the dravings and
this specification.

k.3.3 Tests. BEach set shall be tested in sccordance with k.4 b,

k.3.% Acceptance/rejection criteria. The radioactive sets shall meet
the examinations and tests specified in £.3.2 and A.3.3 to be acceptadle.

3
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4 _ , A
.4 Quality conformance inspection. N3

b.h.l Jotting. A lot shall consist of the source sets produced by
one manufacturer, at one plant, from the same materials and under tne
same manufacturing conditions.

k.k.2 Sampling for examination and nondestructive tests. Sampling shall
be conducted in accordance with MIL~STD-105.

L.4.3 Inspection procedures.

k. 4.3.1 For examinstion and nondestructive tests. The source set samples
shall be examined snd tested in accordance with the classification of defects
(4.4.3.3) and MIL-STD-105.

k.h.3.2 Examination for critical defects. Each item in the lot shall de
inspected for critical characteristics listed in the classificetion of defects.

b.h.3.3 Clessificetion of defects.

{(a) Radiocactive source set, M3A1l (Dwg D12k-12.3).

Categories Defects Acceptance standards
Critical:
1 External radiation k.. b2
2 Radioactive contamination h.h. k.3
3 Source missing
L Marking missing, incorrect or incamplete

Major: AQL 1.0 percent defective

101 Component (otuer tban source) missing,
incorrect or incorrectly located,
or assembled

102 Hardware nonfunctioning

103 Calibration curve missing or not costed
104 Wipe test card missing

105 Workmanship (see 3.6)
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{b) Magnetic handler, yadioactive source, telescoping, Mb

3
Categaries Defects i Acceptance standmrds
Critical:

Major: AQL 1.0 percent defective

oy Protective finish missing or incomplete

1l Handler operstion ‘ LIR30 9% é
!
1
102 Knurl missing or incorrect

Minor: AQL 2.5 percent defective
201 Foreign matter (gresse, cil, or viscous material)
h.l.k Tests. The tests shall be conducted as follows:

k. b k.1 Magnetic handler operation. Extend the bhandler to its maximm
position and record the dimension. Pick up a steel washer and relesse it
by turning the control knob. Retract the handler and repest the preceeding
operation twice, The handler shall perform the three cperations to be '
scceptable. Do net turn the knob when in the retracted positionm. i

b.4%.4.2 Externsl radistion. Check the external radiation st the sur-
fuce of the case of the assemdbled source set using a radiac survey meter
previously calibrated with standard cobalt 60 source.

.4, 4.3 Radioactive contaminmation. Wipe thoroughly all accessible sur~
faces of the case, magnetic handler and source, with a plece of high wet.
strength filter paper moistened vith distilled water. Allow the paper
to dry and determime the radioactivity present using a scaler equipped
with scintillation or Geiger-Muller tubes for counting. Counting egquip-
ment shall be capable of detecting 1 x 107" microcuries of radicactive
material on the filter paper.

.

5. PREPARATION FOR DELIVERY

5.1 Pmcking, level A. No ovérpacking of the source set is required, |
however, the source set (Dwg D124-12-3) sball be secured vith two flst |
steel straps 1/2 inch by 0.020 inch conforming to type I, class B, grade i
2 of QQ-S-781 placed cne st each end running girthvise around the case,
The straps shall be placed st least ope inch in from each edge of the
case encompessing the ends (with handles), top and bottom,




MIL-R-51080A(MU)

5.2 Marxing. In additicn to any marking required b;’ the contract or
order, each item shell be marked in campliance with Department of Trans-
portation and Atomic Energy Commission regulations and Druwing D12k-10-14.

6. NOTES

6.1 Intended use. The source set covered by this specification is .
intended for use as a portable ssurce of gamma radietion 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, pumber, and date of this -pecirication.
(b) Preproduction.

(1) Time allowed for supplier submission of samples for Govern-
ment test and evaluation after award of contract. '
(2) Name and address of test facility and shipping instruc-
tions when testing is performed bty the Govermment.
- (3) Time required for the Government to notify the supplier
vhether or not to proeeed with production.

Custodian: _ Preparing activity:
Army - MU . Army - MU(EA)
' Project No. 6665-A281
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L.b.3.4 Classification of defects (continued)

(¢} Preparation for delivery (sectionm s).

Categories , Defects ,l
Critical: ‘ ) f
1l _ Maricing of unit or shipping com-

tainer ifllegible, incorrect,
inccmpleta or not durable

Msdor: - - AQL 1.0 percent defective

101 Unit or shippirg container oot
. as apecified

w2 Quentity of samples per unit ar

shipping container not as speci-
’ . A e Lhed Or indicated :
103 ‘Eié?t’!re "ef unit or shipping con-

- {- « * tainer oot as specified
104 T Unit or shipping container
. ~ . damaged
105 ... Cushicming of shippmg cantainer

, not &s specified
bbb Tests. - ' : .

b.h. k.l Bemetic seal. Submerge each capsule (Drawing Bléh-la-&)
for & minimum of 60 seconds in & suitable constant tempersture bath

such as glycerine heated to 150 + 5°F. A steady styeam or recurresat

sucessian ¢f bubbles from the end of the capsule shall indicate leakage,

b.h.h.2 Activity. The radicective test sample (Drawing C12u-12-§)
shall be tested for sctivity using e calibrated scintillation or Gelger-
Musllsr probe comnected to a sczler or spectramater, Esch radiocactive
test sample sha_Ll be pumbered and the activity lavel recorded {initial

resding).

L.k.k.3 Mecha.nicsl shock. The radicactive test samp.e (Drawing

C124-12-8) saell be tested by dropping from a neight of 4 Feet and
impacting cn a steel surface. Each redicactive test samnle sball be

- dropped six times then subjected to the acuvi"y test 4.3.%.2 apd the

results recorded.

- - T S e e e ————— e Sy " mem re e oh o o e oo pos e
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‘ 5 PREPARATION FOR DELIVERY
F

S.1 Peckaging,

5.1, lavel A. Ra.dioactive‘ test samples shall be individu=lly peck-
aged, methoed IC-3 of MIL-P-116, in a paperboard box, of cpticnal type .
and class, conforming to PPP-B-QTG The test samplé shall be sufficiently
cuskicned to £411 all voids with material conforming to FFP-C-8L3.

.
§.1.2 level C. Te radicactive test samples shall be packaged to
afford adequate protection against deteriorstion and damasge from the
supply source to the first receiving activity for lmmediaste use.

5.2 Pecldne,

§5.2.1 level A. Radicactive test samples, packaged as specified in
S.1.1, shell be packed in a quantity not tc exceed the applicable re-
quirement specified in Department of Transportatica (DOT) regulaticns
LSCTFR 171-1T79 in a cleated plywood box conforming to overseas type,
style J of PPS-B-&01, for a type 2 average locad. Unless otherwise
specified, the plywood siall be provided vith water repellent pre-
servative treatment as specified in PFP-B-601, in additicn, wood cleats
shall be immersed for & minimm<f three minutes in the sanme preserva-
tive as that specified for the plywood (see 6.2). Each inside face of
the wood box shall be linéd with fiberboard sheets conforming to grade
W5c of PPP-F-320. Additional sheets shall be added as required to
assure a tight pack. Boxes shall be closed and strapped using galva-
pized strapping as specified in the appendix to PFP-B-601.

‘§.2,2 level C. Redicactive test samples, packaged as speclfied in
5.1.2, shall be packed in accordance with applicable requirements speci-
?ied in DOT regulation 49 CFR 1T71-179 to insure carrier acceptance and
safe delivery to the first domestic destinaticn., Contaimers shall ccmply
vith Uniform Presight Classificaticn rules or regulaticms of other carriers
applicable o the mode of transportaticn.

5.3 Marking. In additicn to any special mariking required by the
contract or order, unit packasges shall be marked in accordance witk
MIL-STD-125, DOT regulaticn 49 CFR 1T71-179 end MIL-M-19550. &hi wpiug
cantainers shall be marked 28 showm on Drawing D150-2-1. .

€. XCTES

6.1 Intended use, The radicective test samples covered by this speci-
ficsticn are intended to provide a radistion source that permits tre

- OpelmtTor ‘to ascertain the operating condliidun of SN $LA 27 Tadiac sev -

when no known radiation field is available.
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6.2 Ordering deta. Procurement documents should specify the -
following: ' :

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

(b) Level of packaging and packing required.
(¢) Quantity required in esch shippisg comtainer.

(&) When vood preservative is not required on shipping cone
tainer. , . v

6.3 Caution. Care should be exercised to prevent injury to perscnnel
engaged in hendling and testing radicactive sources. The Naticmal
Bureau of Standards handbook (NBS Fo. T3) and Atcmic Energy Cozmissicn
Regulation 10 CFR 20-40 contain information pertaining to protecticm
of personnel from radicactive emanaticns. :

Custodian: ) Preparing activity:
Amy - M o Army - MU (EA)
Project No. 6665-A217

¥F U & GOVERNMENT PRINTING OFFICL 1388 341-S20/ A-708 )
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ENGINEPRING CHANGE PROPOSAL (SHORT rom) DATE PREPARED ECP NG |PROCURING ACTIVITY nNa.

(SII HIL-STD-481 FOR INSTRUCTIONS)

- - . 27 MAR 197n 212-006 ) : T
" ORIGINATOR NAME AND ADORESS — — |2. MFR. CODE |3. CLASS OF ECP |a. JuST. IS.7AicaiTr
Def Dev & Engr Lsb . . : coce T
Pdn & Msint Engr Lsdb ‘ S - S :
e —— —
6. SPECIFICATIONS AFFECTED n 7. DRAWINGS AFFECTED
MFR.  CODE SPECIF{CATION/DOCLMENT NG, | wre. COOE NUMBER REY.
MIT,-R=51305 '
8. TITLE OF CHANGE ' _ f #. CONTRACT NO. & LINE (TN T
. s )
Revision to Specification 'y DAAALS-T0-C-0052
10. CONFIGURATION [TEM ND‘ENG.ATU“E 1t. IK PRCOUCTION
Redicactive Test Sample, Kr 85, Mx-7338 : res (v
12, NANL OF PART OR LOWEST ASSDMBLY WFFLCTLD 73, FART NG. OR TYPT GESIGNATION
Militeary Specification - MI1L-R-51305
BESCRIFTION OF GHANGE

[T

For details to changes see attached DD Form 1695, Notice of Revision.
Changes occurr in the following varagraphs:  3.1.2.2.

NEED FOR OHANGE
To improve the rsdicactive leakage test procedure, to sssure a better quality

' end item and to clsrify method of determining end item elfective activity.

L4

CONCURRENCE: _! ?"1“‘“" sbato
GIS VALCARENCEL, QA Engr

T8, EFFECT ON ASSOCTATED EOJIPHENT
None
17. PRODUCTION EFFECTIVITY 8Y SERIAL NO. 8. LFFECT ON PRCDUSTIOR OLLIVEAY SOHEDULE
ALl items ) : None
19. RECOMMENGED ACTROFIT EFFECTIVITY 20. ESTIMATED KIT D&iivERy SCREMULE
N/A o N/A
T ESTIMATED COS157 SAVIRGS
. None _ i N
T sUBaiTiING ACTIvITY wmomzmr. 5y *u [Tl*ft; _
CHYX [ ' LE e [T
" MICHAEYL J, SCHUM ’( twu_/ - l DraAnptdion Thnednpew «*// ALy

. APPROVAL/DISAPPIIOVAL

GOVERRMENT ACYIVITY

DDmu.1693

. D= 13260




A HOTICE OF REVISION (NOR)

. . - (SEE NIL-STD-480 FOR JASTAUCTIONS)
This revisiom described below has been avthorized far the document listed.
‘ 1. ORIGINATOR NAME AND ADORESS : BATL “rk. coog NoR. 3.
- ) Def Dev & Engr Lab . b 7 MAR 197 212-0C6- OC‘l
Pdn & Msint Engr Labd i . .
2. TITLE OF DOCUMENT 3. wra, unl 4. COCLMEINT wumsie
N , -R-5120%
. Mllitary Specification ) . 5. MvisioN Lnn:IL 4. iCr 1O,
. : - e 212-0¢%
: 1 7. CONFIGURATION ITEM (OR SYSTEM) TO WHICH ECP APPLIES
o - ¢
E Radioactive Test SampleLKr 85, MX-7238 J
: . B. DESCRIPTION OF REVISION 3

a, Change Para 3 1.2.2 to read as follows: tRedicactive Leaksge. The capsule
shall show no evidence of rediocsctive leskage when tested as specizied in 4.4,4.2,

b. Change Para.3 3 to resd es follows*l Activity.. The redicactive test sarple
shall have an effective activity of 5 millicuries + 10 percent, corrected for ccrper
and sluminum radiation attenuation, when tested as " specified in L.k, 4.2, :

¢. Poarab.h.3.4(b) Critical defect Ko. 1 - Delete "Hermetic seal™ snd add
"Redicactive leskage”. . .

-

T -d. Change Para 4.%.4.1 to read as follows: Radiocactive Leskage. Each

L .. capsule (Drawing B12L-12-8) shall be placed in a small volume contsiner and

#F "“”'13:5'iightly sealed. - Subject the container to e 2 hour vibration test in accordance
: with AST™ Methed D9S2 in such a manner that the speed of vibrastion will yield

ocutput forces acting on the conta'iner equal to cne times gravity. Set the

: - container sside for a 6 day period. At the end of the 6 dey period, bresk the

S containment seal and sample the entrepped alr for the presence of radioactive

. leekage using e suitable calidreted survey meter.

- e. Change Pars -‘4.4.4.2 to resd as follows: Activity. .The radicactive
: test sarple (Drawing C12L-12-6) shall be tested for effective activity using
8 calibrated scintillaticn probe connected to a sceler or spectrometer. Correct
the activity readings for copper gnd sluminum rediation attenuation. Each
radicactive test sample shall be numbered and the-activity level recorded

(initial reading)

i

8. THIS SECTION FOR GOVERNMENT USE ONLY

. A, OnlCx Ong . - s ]
EXI3Ting nocmut WPPLD‘EITED 5y T REVISED DOCUMENT WUST §E RECEIVED NEFORE CUSTODI AN OF MaA:TER DOCUMERT Swmall MaLE (2OVE
ROR MAY RE USED IR maNUFACTURE. D MANUFACTURER WAY (RCOKPORATE VWIS CiaNGE. RIHSIOI AXD FURTISH REVISED DOCUMEAT B2
" .
- A

s 8. ACTIVITY AJTHORIZED TO APPROVE OvanGl FOR GOVEMWINT ' SIGuaTURE AND TITLE /YW /{_ arils }!,,(72 Darg

Def Dev & Engr lab, Pdn & }aint Engr Lab|MICHAEL J. SCKUCEYK, FTdn:Ener 25 s v 70

REVISION ca-ruun 1310vaTuRE) davl

10, ACTIVITY ACCOMPL ISnING ALYISION
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Procucy specirication

Variable energy X-ray source

code AMC.2084

SPECIFICATION

Construction:

Data .
sheet
11196

. A compact assembly containing a sealed ceramic primary source which exciges characteristic X-rays from six different

targets in turn. The annular primary source surrounds the X-ray emission %:.erture in the fixed part of the stainless steel

assembly and the targets are mounted on a rotary holder. Each target can

e presented to the primary source in turn and

the characteristic X-rays from the target are emitted through the 4mm diameter aperture.

X-ray aperture

Yy
/

" . - Sealed annular
primary source

—

Section of lid

Rotary target holder
(6 tergets)

Dimensions in mm

1

Primary source:

a7

A 10mCi americium-241 source, consisting of a ceramic active component in a weided stainless steel capsule ‘with integral

" tungsten alloy rear shielding.

X-ray emission:

Target : Energy (keV) il Photon yield @

sslected Ka KB {photons/sec per steradian)
Cu 8.04 8.91 2,500

Rb -7 - 13.37 14.97 8,800

Mo 17.44 19.63 24,000

Ag 22.10 24.99 38,000

Bs ) 32.06 36.55 46,000

To 44.23 50.65 76,000

Notes: (1) weighted mean eﬁergies.

{2}  the photon yield has been determined using 8 high resotution 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 § steradians.

Msximum surface dose rate: (excluding em;ssuon 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 10 2.5MeV.)

énc/ 3%

Almersham
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Amorsham Intornational plc Toepbw et Bk Chnth ol (0:°4004) 4444
White Lion Road Amergham cebles Activily Amersham telex

- Buckmghamstire England HP79LL lolox 83141 ACTIVAG
| | | ~ 5887]
Certificate ofradioactive sourceintegrity QCS 52 1o 1

Title - : variable Energy X-Ray Source (V.E.X.)
Assembly code v T X208 g
Assambly drawing ¢  ARC 10469/8 ‘ f

~ Nuglide : Americium 241 (Am-241)

Radiotoxicitygroup =~ ¢ A

Maximum activity : 30mCi (1.11 GBg)

CLASSIFICATION: : BS/ISO/ANSIT7 C64344 (Assessed)
RECOMMENDEDWORKINGLIFE = : 15 Years v - (sesovarieal)
Testsources : No tests were performed. This assessed clasgification is based on

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

Tests carried outin accordance with Recommendation of:

B5-5388: . 150.2830: ‘ ANBHNG42 | HEASelotySorosNeS
Leaktest |TEMPERATURE| PRESSURE | IMPACT | VIBRATION' | PUNCTURE |
method Units
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Buckinghimngturg i agjlisi ra-r Sl Inlox BITACTIVAG

53877
Certificate of radioactive source Integrity QCS 146 4 3 -

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

Title

Assembly cods : X1146

Assembly drawing : ARC 10048/s ;

Nuclide : Americium-u“l (Am-241) t:

Radiotox!clty grbup' L !

Maximum activity : 30mci (1.11 GBR)

CLASSIFICATION ¢ BS/ISO C64344

RECOMMENDEDWORKINGLIFE : 15 Years ~ (sesoveriesf)

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 carrisd outin accordance with Recommendation of:

'BS.SZE8: - 1976 . 150.2019: 1980(E) ANBHNS42: | IAEASaloty-Soriasho-6 !
Leaktest |TEMPERATURE PRESSURE | IMPACT VIBRATION | PUNCTURE
method - 6 . 4 3 2 2 Units
. PASE PASE FASS PESS PESS
Immarsion 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 alsc been tested for IAEA special form material approval.
Sse QCS402. .

W' , o bsw ........ ‘

Production Manage'r-' Sources

Eic/ 4o / 30 April 1988

ISSUED 1o 28 SR 1982 s EXPIRES .......
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Bucklnghamsmre England HPT BLL telex 83141 ACTIVAG
58879

Certificate of radioactive source Integrity QCS <oz me -

4 XN |

Title : Low Energy Photon Annular Source (V.E.X. Primary Capsule)
Assembly code : X1146 '
Assemblydrawing ! ARC 10048/5S f
. .b
- Nuclige . ¢ Americium-241 (Am-241) 8
Radiotoxicity group P A
Maximum activity : 30mCi (1.11 GBq)
CLASSIFICATION T Special Form
j RECOMMENDEDWORKINGQLIFE : 15 Years (ssa Overisal)
Testsources :  One simulated source serial number 1. Containing 5uCi of soluble

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

Tests carrled'out in accordance with Recommaendation of:

-
-

855288 - 6620404 | ANSHNE42: IAEA Safety SeriesNo.6: 1973
Leaktest  |TEMPERATURE 1 mPacT | PERCUSSION Units
malhod. 150 6 |
Immersion PASS PASS PASS
(QCR31) <0.02 0.03 0.08 ° Nanocuries
Immersgion PASS PASS PASS
(Para 737) 0.03 0.03 ; 0.Q3 Nanocuries
genum isation PASS ' PASS | Pass 1
ressurlisation 3 -
(2CR 13) 3.05x1o'f p.53 x 1072 4.79 x 1078| mpar L sec |

NOTE: This capusle also has a BS/ISO integrity clasgification of C64344,
See QCS 144.

......... : DG Moy oX

Cuaiity Controlier - Sourcos q / : i Production Menager - Sources
‘ Ly »

AN Rl Y sARA

IS81IEN - 21 May 1985



vRef [ (] 11+ T GB /110/5 ................... ”

Certificate Issue

| Certificate of Approval
of Design for Special Form Radioactive Material

Title

Low Energy Photon Anmular Source —{Capsule X.208

Drawing Nos and Specificatior(Refe’rence

ARC 10048/S Issue C
ARC 10040/S Issue B

 RSD/CTR/133

Dated 23 July 1981

Radioactive Material

“Maximum Activity

Americium 241

30 mCi

" THIS 1S 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 Desdign. 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 Internstional ple

In the event of any alteration to the abcve 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/110/5
“TJEHTED KInNGDOM COMPETENT E'Fp\ v
AUTHORITY FOR THE TRANSPORT ve Transpon}“}diological Adviser
) Department of Transport
Ere/ %' OF RADIOACTIVE . London SWIP 3EB 4_
. ) } MATERIALS ! ot v _ On behalf of the Secretary of State

Jor Transport and the 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 aiso includes
the result of any routine content or output
measurements.

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

Special testing of prototypes, see page 98.

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

ANSIL.1677 *‘Sealed radioactive sources—General’
ANSI|.2919 ‘Sealed radioactive sources—
Classification’

and ~
ANS! Techmcal 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 aiso 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.

&nel 43 -

Quality control

=Wipe test A.

“ The source 1s wiped with a swab or tissue,
moistened with ethano! 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 geasured. 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.

«lmmersion test'L -

i ’”'I,Dﬁ.soyrce-rs immersed in water at 50°C for 4 hours

and the activity in the water measured. Limit:
0. OOSp.Cn

Immersion test M

The source is lmmersed 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 ail the
liquid collected is less than 0.005uCi the source is
considered to be leak-free.

Helium mass spectrograph test H
Limit: leak rate of 10~ standard cm?/sec.

Emanation test K

(scintillation counting test for radon)

The appliance is immersed in a solution of a
phaosphor in an organic liquid under vacuum; the
leakage of radon is measured by liquid scintiliation
counting.

The limit corresponds to about 5 x 10-"'Ci per 24
hours.



U. S. ARMY ELECTRONICS
RESEARCH & DEVELOPMENT COMMAND

Fort Monmouth, New Jersey

ES

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 DIVISION, TECHNICAL SUPPORT ACTIVITY, ERADCOM; AND
SHOULD NOT BE CONSTRUED AS AN OFFICIAL DEPARTMENT OF THE ARMY POSITION. POLICY, OR DECISION, UNLESS DESIGNATED BY OTHER DOCUMENTATION.

Enved 1Y

* . HISA-FM-2606-t



NOTICES
{
H

3
b ,
The citation of trade names and names of manufacturers in
this report is not to be construed as official Government
indorsement or approval of commercial products or
services referenced herein.

Disposition
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) V ' 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 (A‘VHZ#I)
Variable Energy X-Ray Source: s

1. 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,

e _b._. These tests were requested by Mr. Joseph Santarsiero of the CECOM Safety

Bre S e e

~"Office, Fort Monmouth, New Jersey.

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

2. DISCUSSION:

a. These environmental tests were conducted by personnel of the Environmental
Test Branch, Technical Support Activity, ERADCOM, Fort Monmouth, New Jersey.
The facilities used are located in Bldg. 2704, Charles Wood Area.

b. Contammanon testing and testing of the source was conducted by health
physics personnel of the CECOM Safety Office.

3. IMMERSION TEST:

a. Test Requirement: The X-ray source shall be immersion proof to a covering
~ depth of 3 feet of water for a period of not less than 2 hours.

b. Test ' Facility: The X-ray source was tested wuging the Webber
Model WF-27-100+250v Temperature/Altitude Chamber and the Immersion Tank.

c. Test Procedure: The X-ray source was subjected to the test of MIL-STD-810C,
Method 512.1, Procedure I. The source was stored at +130°F for 2 hours prior to
immersion. After storage at +130°, the source was immediately immersed in water
which was at room temperature. Immersion was for 2 hours and was such that the
test item was 36" below the surface of the water. The source was then returned to
Mr. Santarsiero for performance testing.

d. Test Results: It was reported by Mr. Santarsiero that the immersion test
caused no damage or degradation to the X-ray source (see Figure 1, Data Sheet,
Appendix A).



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 1. The Xyray source was installed in the
altitude chamber and the pressure in the chamber whs 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 mairtained 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—f‘ay source shall withstand exposure to ambient air
temperatures as high as +160°F.

b. Test Facility: The X-ray source was tested in the Webber Model
WF-27-100+250v Temperature/Altitude Chamber. -

c. Test Procedure: The X-ray source was tested in accordance with
MIL-STD-810C, Method 501.1, Procedure 1I. The chamber temperature was raised
to +1209F and maintained for 6 hours. During the next hour, the chamber was raised
to +1609F and maintained for 4 hours. The chamber temperature was then returned
to +1209F within a I hour time period. The 12 hour cycle described was repeated

. two additional times for a total of 36 hours. Upon completion, the chamber was

returned to ambient 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 Jow as -60°F.

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



c. Test Procedure: The low temperature test was performed in accordance with
MIL-STD-810C, Method 502.1, Procedure 1. The X-ray source was placed in the
temperature chamber and the storage temperature was maintained at -60°F 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, Append1x D).

¢
t
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a. Test Requirement: The equxpment shall thhstand the vibration environment
induced durmg transportation and handling as a non-military (non-ruggedxzed) item.

VIBRATION TEST.

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/V1brat10n control system, and a Nicolet Model 660B Dual
Channel Analyzer.

c. Test Procedure: The vibration test was performed in accordance with -

MIL-STD-810C, Method 514.2, Procedure I. The vibration. level was performed in

accordance thh Curve M of anure 514.2-3 of MIL-STD-810C. The lével 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 Saféty 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 usmg the L.A.B. 100 Ib. Capacity

- Drop Tester.

c. Test Procedure: The drop test was performed in accordance with
MIL-STD-810C, Method 516.2, Procedure 1II. 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 circumference, 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) ’l

. Altitude (MIL-STD-810C, Method 500.1, ProcedureI) %
High Temperature (MIL-STD-810C, Method 501.1, Proceﬂure 1)
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 1)

H XK XK XXX

10. CONCLUSION: It is concluded that the X-ray source met the immersion, a.ltitude,
low and high temperature, vibration, and shock environments of MIL-STD-810C.. -
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APPENDIX A
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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 Regulatoryammnission {NRC) License
for the AN/UDM-1 Radiac Calibrator Set i Title 10 Chapter 1, Code
of Federal Regulations, Parts 19, 20 21 (10 CFR Parts
19, 20 ard 21)

1. The following information is provided to all users of the AN/UDM-1 Radiac
Calibrator Set, thereby satisfying the radiation protection requirements set
forth in 10 CFR Parts 19, 20 and 21:

a. Specific instructions on NRC license/regulatory requirements, duties of
the Radiation Protection Officer, emergency situations, operating and
maintenance instructions, as described in ™ 11-1174. ‘

. b. Form NRC-3, Notice to Employees, for required posting wherever the
calibrator set will be used and/or stored (enclosure 1).

c. Section 206 of the Energy Reorganization Act of 1974 for required
posting wherever the calibrator set will be used and/or stored (enclosure 2).

d. As stipulated in 10 CFR Part 21, report of radiac calibrator set defects
and noncompliance, as outlined in Section 206 of the Energy Reorganizatin Act of
1974, should be reported through your appropriate radiological command channels
to the U.S. Army Communications-Electronics Command (CECOM) Safety Office.
Notification shall be made within 24 hours following the identification of
defects or noncompliance.

2. In addition, users may request further information relating to the NRC
license, license conditions, documents incorporated into the license by
reference, and amerdments 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 1Q11.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: Reguirements of U.S. Nuclear Regulatory Caommission {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)

— S Wl

. ' STEVEN A. HORNE
: oo Acting Chief, Safety Offwe

| CF: Users of the AN/UDM-1 Radiac Calibrator Set
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REPORT OF FAILURE !

Report of failure of any part of this equipment, during its entire service life, shall be made to the Bureau of
Ships in accordance with current regulations using form NAVSHIPS NBS 383 (revised). The report shall cover
all details of the failure and give the date of installation of the equipment. Should failure occur within the radia-
tion source chamber, UNDER NO CIRCUMSTANCES SHOULD THE SEAL ON THE CHAMBER BE BROKEN
AND THE CHAMBER OPENED, EXCEPT BY QUALIFIED PERSONNEL AUTHORIZED BY THE BUREAU

OF SHIPS. For procedure in reporting failures see Chapter 67 of the Burean of Sbips Mamual or superseding
instructions.



RADIOLOGICAL SAFETY NOTICE

All personnel working in high intensity levels of

radioactivity must exercise caution to prevent bodily .

injury. While the radiation from radioactive sub-
stances cannot usually be seen or felt, prolonged or
tntensive ex;;osurc may result in serious injury. Three-
tenths of a roentgen per week (0.3 r/week) is consid-
ered 10 be the maximum dosage of such radiation to
which the body can be exposed continuously without
serivus damage. The radiation’ intensity of this equip-
mer.t in the operating area is well below this figure.

However, the area in fr§m of this set is dangerous, and
should be well marked No one should be permirtted
to walk in front of (h‘ equipment during operation.
Several caution signs, similar to A.E.C. formW16118,
as illustrated below, must be displayed prominently in
the area where this equipment is being used. Addition-
al copies of this sign may be obtained from BuShips,
Code 592 or the lsotope Div., U. S. Atomic Energy

Commission, Oak Ridge, Tenn.

IN EMERGENCY CALL

CAUTION

DA

RADIOACTIVE MATERIAlS

NAME numouu

RESUSCITATION

AN APPROVED POSTER ILLUSTRATING TILIE RULES FOR RESUSCITA-
TION BY THE PRONE PRESSURE METHOD SHALL BE PROMINENTLY
. DISPLAYED IN EACH RADIO, RADAR, RADIAC, OR SONAR ENCLOSURE.
POSTERS MAY BE OBTAINED -UPON REQUEST TO THE BUREAU OF

MEDICINE AND SURGERY.
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SECTION 1
GENERAL DESCRIPTION ¢

1. PURPOSE AND FUNCTION OF EQUIPMENT.

Radiac Calibrator Set AN/UDM-1, shown in figure
I-1, is designed to provide a radioactive source of
known intensity for use as a standard in checking and
calibrating radiac equipments. A capsule containing a
small quantity of Co®™ (a radioactive isotope of co-
balt) encased in a lead-shielded cuntainer with a cone-
shaped opening in one side, furnishes a beam of radia-
tion. Two controls, located a safe distance behind the
container, provide a means of raising and lowering the
capsule within the container and regulating the radia-
tion intensity of the beam. An optical system, consist-
ing of a telescope, tripod, and mirror, is also provided
so that the merter of the radiac equipment being tested
can be read from a safe location while the equipment
is being exposed to radiation.

2. DESCRIPTION OF MAJOR UNITS.

a. Radsiation Source Chamber.—The radiation source
chamber, shown in figure 1-2, is a lead-lined, brass

3

container with a removable top, used to house the
radioactive cobalt safely. The chamber bas a cavity in
the center which holds a capsule conctaining radioac-
tive cobalt. Attached to the capsule is one end of a

" flexible cable. The cable passes through the chamber

wall to a control handle, which makes it possible to
raise and lower the capsule from an external position.
During operation the cone-shaped opening (radiation
outlet) in one side of the chamber permits radiation
from the cobalt to emanate from the chamber in 2
beam when the capsule is in its raised position at the
inner end of the radiation outlet. The width of the
radiated beam, from the center of the beam to points
on either side where the intensity is 20-per ¢ent of that
of the center, is 32 degrees.

b. Chamber Su[)port —The chamber support, shown
in figure 1-3, is a me:al standon which are mounted
the radiation source chamber, the artenuation control,
and the capsule control. Two lead-filled, cone-shaped,
plugs marked A and B, which are 12.5 and 9.5 centi-
meters thick, respectively, are attached to vpposite

Q.

LEAD~LINED —
LD

D

LEAD = LINED —
CONTAINER

T RADIATION
OUTLET

—

Figure 1-2. Rodiation-Source Chamber, Cross-Section View
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IFTING BRACKETS
- 7

CONTROL-ARM
+ CROSSBAR

ATTENUATION
PLUG

ATTENUATION
CONTROL.

Figure 1-3. Radiation-Source Chamber and Support

ends of the cross-arm of the artenuation control. The
attenuation control system has three (3) settings, as
follows: ' '

A-position—Safety plug A in source chamber.

B-position—Attenusation plug B in source chamber.

O-position—Both plugs out of source chamber (un-
sttenuated beam obtained).

The 9.5-cm plug (B) is used to artenuate the intens-
ity of the radiation emanating from the radiation out-
Jet during tests, and the other is a safety plug (A)
which is used when the set is not in operation. The
capsule control is comprised of a handle snd worm-
gear which drives the flexible cable for positioning
the capsule. Also controlled by the cable is a micro-
switch. The switch, a part of an alarm circuit, is off
when the capsule control lever is in the SAFE, and on
when the lever is in the EXPOSED position.

¢ Positioning Carriage—The positioning carriage, .

shown in figure 1-4, provides a means for accurately

1-2

positioning the equipments in front of the radiation
outlet in the radiation source chamber. It consists of
a metal platform acrtached to 2 track-mounted, metal
stand. The stand is provided with a brake, to prevent

the carriage from being accidentally moved after it has -

been positioned. (fn the platform are adjustable bars,
marked X and X, for serting the position of the
radiac equipmeny being tested. A height control is
provided for raising or lowering the platform. The
settings for the positioning bars and height control
vary, depending upon the size and shape of the radiac
equipment. '

. d. Carriage Track.—The carriage track, along which
the positioning carriage travels, consists of four 5-foot
aluminum, double-rail sections with crossties whick

can be assembled into a 20-foot, double-rail track. A

4-section, full-length scale, calibrated in centimeters,
is mounted on the crossties alongside one rail, as shown:
in figure 1-4. It is used to accurately position the car-
riage the proper distance from the radiation soprce
chamber.

MIRROR
- (PO CPTICAL SYSTEM!

_ A g )
Figure 1-4. Positioning Carriage, Mounted on Trock

o
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e. Oprical System.—An optical system, consisting of
a telescope and tripod and two mirrors with supports,
is supplied as part of the set ro permit observation of
the meter on the radiac equipment from an unexposed
position during the calibration procedure. The legs of
the tripod are bolted to a triangular base plate 10 pro-
vide a safer mounting for the telescope. Ordinarily only
one mirror is used, and its support fastens to the posi-
tioning platform of the positioning carriage, as shown
in figure 1-4. The second mirror is used as a supple-
ment when the position of the meter -on the radiac
equipment makes it necessary.

3. REFERENCE DATA. ’ :

a. Nomenclature. — Radiac Calibrator Set
UDM-1.

b. Contract Number and Date.—~NObsr-52466, 25
June 1951

¢. Contractor—National Electrical Machine Shops,
Inc., 919 Jesup-Blair Drive, Silver Spring, Maryland.

d. Cognizant Naval Inspector—INM, Baltimore, Md.

AN/
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e. Number of Packages Per Compleste Shipment of

'Equipment.—4 boxes, 1 crate.

f. Total Cubical Contents.—48.76 cu. ft.

8- Total Weight.—1025 Ib.

h. Radiation Sour:e.i——Radioac_tive isotope of cobalt
( Coml ) . H

i. Type of Radiatién.—Gamma radiation rays.

j-. Initial Rate of Redioactivisy.—9 curies (approx.)

k. Half Life of Radiation Source.—5.3 years.

. Equipment Lists.—Table 1-1 lists the equipment
supplied.

m. Shipping Data—Table 1-2 gives shipping.data
for the equipment.

4. EQUIPMENT REQUIRED BUT NOT SUPPLIED,

An alarm system, consisting of a red light, buzzer,
or bell and a source of power, should be used to wam
operating personnel when the equipment is in opera-
tion.

TABLE 1-1. EQUIPMENT SUPPI.!!D

" Quantity Navy Over-all
Per . Type Dimensions
Egquip- . Naeme of Unit Volume | Weight
ment : Designation | Height | Width Depth
1 RADIAC CALIBRATOR SET | AN/UDM-1
Consisting of
1 | Chamber Suppont 49 16 45 20.43 145
1 Carriage Track 4 17% 20 f. - .81 120
(length)
1 Positioning Carriage 40 16v4 14% 5.54 35
1 Optical System 713 | o1 ] 1 1525 | 16
1 Radiation Source Chamber 15% 1215 12 1 14 436
2 lastruction Books NavShips
! 91809

Unless otherwise stated, dimensions are in inches, volume in cubic feet, weigh_t in pounds.
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TABLE 1-.2. SHIPPING DATA ¢
i
: 2
Shipping Contents Over-all §
Container Dimensions Volume | Weight
No. Name Designation Heighs Widsh Deprh
1 Chamber Support 13% | s8% 27 12.96 195
2 Carriage Track 12 664 20 0.81 175
3 Positioning Cérriage 18 39%4 16 6.53 63
4 Optical System ) TE SRR T 3sd 46
5 Radiation Source Chamber, 30 30 30 15.62 546
‘Attenuation Piugs, and NBS .
Calibration Chart

Unless otherwise stated, dimensions are in inches, volume in cubic feet, weight in pounds.
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SECTION 2
THEORY OF OPERATION

1.-RADIOACTIVITY.

Radioacuviry is the process of disintegration or
breaking up of the atoms of an unstable element.
Many chemical elements such as uranium, radium,
radon, etc.. have natural radioactive properties. These
¢iements emit (radiaté) specific types of radiations in
various guantities and intensities, depending on the
nature of the element from which the emission occurs.
These radiations are emitted without the addition of
any external energy 1o the element.

Under certain conditions, radioactivity can be arti-
ficially induced in normally stable elements. One such
element is Co"™, a radioactive isotope of cobalt, the
radiation source used in Radiac Calibrator Set AN/
UDM-1. Co" is produced by irradiating pure cobalt
(Co**) with neutrons in a nuclear reactor (radicactive
pile). The amount of radioactivity produced is gov-
erned by the length of exposure in the reactor. The
cobalt used in this set is exposed until its radiation
ate is approximately 9 curies. A curie is a unit of
sadiation intensity, which may be used to compare
~ strengths of various sources of radioactivity.

2. HALF-LIFE PERIOD.

All radioactive elements are continuously disince.

‘grating. The time required for the radioactivity of a
given amount of an element 1o decay to one-half of
its initial value is called the balf life of the material.
The rate at which radioactive elements decay, how-
ever, varies with each element. Radium, for example,
loses one-half its original value in approximately 1600
years. Hence its half life is said to be 1600 years. The
half life of Co®, on the other hand, is only 5.3 years.
An important characteristic of radioactive elements is
that they disintegrate in an exponential manner, as
shown in figuré 2-1. Assume, for example, that a par-
ticular radioelement has a half life of one year. Start-
ing with 1 gram of the element, 0.5 gram will have
disintegrated by the end of 1 year, so that only 0.5

gram will remain. During the next year, one-half of *

this amount (0.25 gram) will disintegrate, laving
0.25 gram. In each successive year the amount which
disintegrates is less than in the preceding year, al-
though it is always the same fraction (142) of the

samount present at the beginning of that particular
- year. It will be seen, therefore, that the quantity of a
radioactive element remaining at any future date can
be precisely calculated, if the half life of the element
 known.
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" Figure 2-]. Holf-Life Chart, Showing Exponential
Decay Rate of Rodioactive Moterials

3. METHOD OF COMPENSATING FOR
RADIOACTIVE DECAY.

Since the radiation source in the Radiac Calibrator
Set AN/UDM:-1 becomes weaker ss it ages, some means
must be provided to compensate for this characteristic.
This is accomplished by moving the radiac equipment
under test closer to the source of radiation. The proper
distance berween the source and the radiac equipment
can be determined from a correction-factor rable and
positioning chart such as the example shown in fig-
ure 2.2,

NOTE:
The sample charts shown in figures 2-2, 2-3,
and 4-2 are for illustration only. Do not use
for actual calibration. :
The Bureau of Standards has calibrated
- each radiation source, and bas prepared the
individual tables and charts accompanying
each source. The charts and wables accompany-
ing each source are the only correct ones for
adjusting the calibration of Radiac Calibrator
Set AN/UDM-1. ) _

A similar table and chart is furnished with each

radiation source. The chart shows the initial radiation

241
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SAMPLE CHART

1000 T e 1 o i
I BY TABLE OF CORRECFION FACTORS i
o FOR?
UNATTENUATED BEAM
SOURCE §NO. 2
ocT. 8,951

Apply correction factors tc calibrating position i,ndicat.edi .
by chart to compensate for the change in source strength I ™]
with time. o

Y
oo 4

s Time Correc- Time Correc- Time Correc- Time Correc-:i

100 Fy ] 771 (M)  tion (Mo) tion (o) * tiom (Mo) tion 15
1 ' Factor Factor Factor Factor p—’
SaRaET 0 1.000 16 .17 32 .80 L8 770 |
3 ' 1 .995 17 W92 33 .836 L9 .766 [
2 .989 18 .907 3 .83 50  .762 |
i3 .983 19 .902 3 .82 51  ,758 |.
« —~ L .98 20  .897 36 822 52 .15k [
> i : 5. 973 24 .892 37 .88 53  .150 |
o : i 1 6 .98 22 .BB7 38 .BLL Sk J7L6 |
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2  EREEERE 942 27 .863 L3 .792 59  .725 [
W 937 28 .89 L  .787 60  .722 [ ]
g .932 29 .85h ] 783 61 N8 L
< 0927 30 . -850 h6 -779 62 -713 !
w T 922 31 B k7 .75 63 o |
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Figure 2-2. Correction Factors and Positioning Chort for Co*®, Unattenvoted



ROENTGENS PER HOUR

Section 2

SAMPLE CHART

TABLE OF CORRECTION FACTORS -
FOR ATTENUATED BEAM FROM SOURCE NO. 2
' USING 9.5 CM ATTENUATION PLUG
- OCT. 3,095t ¢+

1Apply correction factors to calibr::fng position indicated
i jiby chart to compensate for the chang® in source strength
7 with time. :

T7i- 5 (Time Correc- Time Correc- Time Correc- Time Correc-
i1::0:3) (o)  tiom (Mo) tion (Mo) tiom (Mo) tiom
L Factor Factor Factor Factor

0 1.000 15 .917 32 .BLO L8 .770
1 .995 17 912 33 .836 k9 .766

2 .939 18 .907 3L 831 S0 .762
3 .983 19 .902 s .82 S1 .758

h .978 20 897 36 822 52 .75k
g .973 21 .892 31 .818 53 .70
7

8

9

.968 22 .887 .38 .8u Sk <TLé
.963 23 883 39 .809 55 <742
.958 2L BT ko .80k 55 .18
.952 25 873 L1 .800 57 «73h
10 .47 2% .88 L2 L7956 58 .19
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Figure 2.3. Correction Foctors and Positioning Chart for Co*?, Attenuated



2 Section
Paragroph 3

intensity versus distance, and gives the date on which
the measurement was made. With this information it
is possible to determine, at gny time, how far away
from the source a radiac equipment under test should
be placed to subject it 1o radiation of known intensiry.
For example, assume that on October 8, 1952, a radia-
tion value of 500 milliroentgens per hour (500 mr/hr)
is desired. The chart in figure. 2-2 indicates that the
positioning carriage should be placed 400 ¢m from
the radiation source. However, since the source is 12
months old a correction factor of .937 must be apphed
as follows:

400 cm X 937 = 374.8 em

Therefore, to place the radiac equipment in the 500

mr/hr area; che carriage should be moved up to the
374.8-cm position on the track.
The 9.5-cm plug, marked B, is used to attenuate the

radiation beam when testing high-sensitivity radisc

equipment. The correction factors and cotrection chart

supplied with this attenuator must be used as ex-
plained above, A typical chart is shown in figure 2.3.

Since very accurate positioning is required, addi-
tional adjustments can be made on the positioning
carriage. Because of the size, shape, and internal con-
struction of the radiac equipment.which can be checked
by this equipmem a cplibrared posmomng platform,
with x- and y-axis positioning bars, is provsded as an

. aid in properly p!ac:ig the radiac equipment on the
. positioning carriage

calibrated height control, built
into the carriage, permits raising or lowering the posi-
tioning platform, as required

An alarm circuit, consisting of a single-pole, double-
throw microswitch connected 1o a terminal. strip, as
shown in figure 2-4, is provided to furnish a means of
alerting personnel when the set is in operation. The
switch is turned on and off by sction of the capsule
control lever. Figure 2-4 shows the circuit when the
lever is in the SAFE position. When the lever is raised
to the EXPOSED position, continuity between termi-
nals 1 and 2 is obrained.

J

© © @

i 3 2 i 1

@ © @

MICROSWITCH

TERMINAL STRIP

Figure 2-4. Alarm Circuit
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SECTION 3

INSTALLATION

1. UNPACKING.

Radiac Calibrator Set AN/UDM-1 is packed in four
wooden shipping boxes and one demountable, wooden
crate. Tg open box No. 1, cur the meral bands that bind
the box. Using a nail puller, remove all nails from the
top of the box. Remove shxppmg braces. Remove con-
tents of box and check against the packing list en-
closed. Boxes No. 2, 3, and 4 can be unpacked in the
same manner.

Demountable crate No. 5 is of special construction,
having been designed to conform with the require-

. ments of the Interstate Commerce Commission for
shipping radioactive material. To unpack the radia-
tion source chamber, first remove the screws holding
the cover to the crate base, as shown in figure 3.1. Lift

. ~cover off base-"Removescrews and lift plywood ship-

ping brackets from crate. The chamber is left on the’

base until the chamber support is assembled.

NOTE:
Since the radiation-source chamber will have
to be returned for reloading within 3 to 5
years, the crate, after unpacking, should be
reassembled and stored for future use.

2. SPACE REQUIRED.

Radiac Calibrator Set AN/UDM-1 should be in-
stalled indoors, in an area of approximately 25 by 40
feet which is free of dampness. Because of the possibil-
ity of radiation injury to personnel if this equipment
is improperly installed, all installation sites must be
approved by the Bureau of Ships.

3. ASSEMBLY.

a. Chamber Support.—All parts required for assem-
bling the chamber support are packed in shipping box
No. 1. The support is shipped with the capsule and
atrenuation- controls bolted to the support platform,
as shown in figure 3-2. To complete the assembly of
the su>port, proceed as follow.:

(1) Lay support platform on side opposite acten-

uation control.
(2) Bolt the two braces to platrorm
(3) Bolt the four legs 1o underside of platform.
(4) Bolt base plate to legs.
(5) Bolt braces to base plate.
(6) Raise assembly to upright position.
b. Carriage Track.-—The carriage track is packed,
- partially assembled in four 5-foot sections, in shipping
“box No. 2. The four sections are similar in construc-

tion, except for. the following: the first tie of section

!

f

one is notched to fit The base plate for the chamber
support, and the lasckie of section four is equipped
with rail stops to prevent the positioning carriage
from rolling off the track. To complete the assembly,
proceed as follows:

(1) Lay our sections on floor in proper order, as
indicated by scale on side of each section.

(2) Bolr sections together, using the three bolt
holes in each end tie provided for this purpose.

(3) Bolt notchéd tie of section one to base plate
of chamber support. '

(4) Level carriage track, as requlred

c. Positioning Carriage—The positioning carnage
in shipping box No. 3, is shipped preassembled except
for the positioning platform, as shown in figure 3-3.
To complete the assembly, proceed as follows:

(1) Bolt positioning platform o flange on height
control rod so that siot on plate is on same side as
height control.

(2) Remove rail stops from last tie of carriage
track and slide carriage on track over brass guide rails.

(3) Replace rail stops.

d. Optical System.—The optical system is packed,
partially assembled as shown in figure 3-4, in shipping
box No. 4.. To complete the assembly, proceed as
follows: .

(1) Bolr-legs to base plate.

(2) Slide legs into holes in tripod head, and

‘tighten set screws with Allen wrench to fasten legs

to head.

(3) Insert pan head shaft through hole in tripod
head and tighten height control.

(4) Fasten relescope to pan head by using thumb
screw of pan head.

(5) Fit mirror support into slot in positioning

A placform; shown in figure 3-3 (refer also to figure

1-4).

e. Radiation-Source Cbambcr —The radiation-source
chamber is packed in shipping crate No. 5. Because
of its weight, a lifting fork or block and tackle capable
of lifting 1000 lb or more should be used to raise the.
chamber into position on the chamber support. I
neither of these is available, the chamber can be rdised
by four men using two pieces of solid iron rods about
4 feet long and 1 inch in diameter, passed through the
two lifting brackets on the chamber. An additional
person will be required to feed the flexible cable from
the chamber into the upper cable guide tube, shown
in figure 3-5, as the chamber is slowly raised into posi-
tion on the support platform. To install the radiation-
source chamber, proceed as follows:

3-1
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@ REMOVE CHAMBER
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Figure 3-1. Culaway View of Shipping Crate for Radiation-Source Chamber
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Figure 3-2." Chomber Support, with Rodiation-Source
’ Chamber and Controls Mounted

(1) Remove shipping clamp from flexible cable.

(2) Removecable housing from support platform.

(3) Loosen nut and remove capsule-control lever.

(4) Slowly raise radiation-source chamber into
position on support platform; at the same time feed
flexible cable into upper cable-guide tube. '

(5) Fit chamber over'guide pins on support plat-
form, and bolt ro platform.

(6) Replace capsule control in low (SAFE) pos:-
tion, and make sure that it remains in SAFE position
for steps (7) througn (9).

(7) Carefully remove shipping bolts from safety
plug located in radiation outlet of chamber.

WARNING -
Hold safety plug A tightly in place while
removing last bolt, and continue to hold until
next step is completed (see figure 3-5),
(8) Set attenuation control in position A (see

Section 3
Paragraph Je (1)

f f HEIGHT CONTROL
1 1 ASSEMBLY

HEIGHT
CONTROL
- CENTER
) coLumn
LEGS
N

plug A.

Figure 3-3. Positioning Carrioge, Assembly Drawing

figure 3-2), and bolt control-arm crossbar w snfety

(9) Without chnngmg position of control arm,
bolt attenuation plug B 1o the free end of the crossbar.
Refer to figure 3-5.

4. INITIAL ADJUSTMENTS.

a. Capsule Control.—Two adjustable stops, lower and
upper, limit the travel of the capsule control. See igure
3-5. The lower stop is used 10 prevent the flexible cable -
from becoming detached from the radiation-source
capsule. To adjust lower stop, proceed as follows:

(1) Loosen lock nut, and set stop to its lowest "
position.
' (2) Gently raise and lower control lever a few
times until it is determined that the capsule is resting
on the botrom of the cavity in the radiation-source

chamber.
3-3
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TELESCOPE

N~

S

Figure 3-4. Telescope and Stand, Assembly Drowing

(3) Raise control lever slightly, adjust stop untl

it touches bottom of control lever, and tighten lock
-nut. The upper stop limits ‘the travel of the capsule
control so that when it is in the EXPOSED paosition
the radiation-souste capsule is exactly in the center of
the radiation outlet of the radiation-source chamber.

WARNING

‘Before making the following adjustments be
sure that the capsule control is in the SAFE.
position, and that the attcnuation control is
in position A.
To set upper stop, proceed as tollows:
(1) Loosen lock nut, and set stop w its_highest
pusition,
(2) Place any available radiac equipment having
a horizontal meter face with a range of 0w 50 mr/hr.
(1o facilitate meter observation only) on the position-
ing platform.

3-4

{3) Move the positioning platform as close 10
the radiation-source chamber as possible.

(§} Adjust the height of the positioning plat.
form so that the center of the radiac equipment is
Jevel with the center of the aperture of che radiation-
source chamber.

{5) Adjust the horizontal position of the radiac
equipment so that a vertical plane passing through the
longitudinal axis of the chamber support platform
and the radiation-source chamber will also pass through
the censer of the radinc equipment.

£6) Move the positioning platform (by releasing
the foor hrake on the carriage) until the radiac equip-
ment is approximately 150 ¢m away from the radia-
tion-soutcé chamber. (This distance is measured by
lining up the pointer on the carriage with the proper
position on the cm scale mounted on the track.) Set

‘the foot brake 1o prevent the carringe from being

moved. .
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CONTROL-ARM

CROSSBAR
SAFETY
PLUG A
! \
H
-3 ﬂ
ATTENUATION CONTROL CONTR l] IJ _
CAPSULE CONTROL CABLE GUIDE TUBES \
o UPPER STOP
/(?xposso POSITION)
- L -
[} 7 T P of
A |
o
LL 1} ,_ll:l &
LOWER STOP CABLE HOUSING MICROSWITCH
{SAFE POSITION) BRACKET
AT TENUATION
ATTENUATIO ATTENUATION

(7) Adjust the position of the mirror on the
positioning platform so that it is directly over the
meter face of the radiac equipment, facing the 'tele-
scope, and set at an angle of 45 degrees with respect
to the horizontal (see figure 1-4).

(8) Set artenuarion control in position B.

(9) Raise capsule control to upper limit.

(10) Slowly lower control lever, and observe in
mirror at what point maximum meter deflection
occurs. _ '

(11) Hold lever at this point, and set upper stop
against control lever. Refer to figure 3-5.

(12) Tighten lock nut.

(13) Return capsule control to SAFE position and’
attenuation control to position A.

b. Alarm Circuit.—After the lower and upper stops‘

have been adjusted, the microswitch of the alarm cir-
cuit should be adjusted. The switch is turned on and

control ‘lever is in the SAFE peosition; -
exerted by the flexible cable on the spring switching
element should be sufficient to open the contact be-
tween A and C, as shown in figure 3-6. When the lever
is raised to the EXPOSED position, the pressure should
be removed from the spring element, allowing the
contact between A and C to close. To adjust pressure
on spring, proceed as follows:

» (1) Set capsule control ¥ inch above lower stop.

‘off by, the action of the capsule control. _When the :

/ . . Figure 3-5. Support PIM with Controls ond Mountings

(2) Loosen set screws on microswitch bracket.

(3) Move switch away from end of flexible cable
until pressure on plunger is relieved sufficiently to
close contact between A and C. If additional adjust-
ment is needed, loosen screws holding microswitch
bracket to support platform and move bracket, as re-
quired. ’

(4) Tighten sct screws.

(5) Replace cable housing.

The set is now ready for operation.

~PLUNGER

l SPRING
SWITCHING

l FLEIIENT7 ‘

Figure 3-6. Schematic Diogrom of Alorm-Circuit
Microswitch

3-5
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SECTION 4
OPERATION

1. GENERAL.

When Radiac Calibrator Set AN/UDM-1 is in opera-
tion, the main radiation emanates through the cone-
shaped outlet of the radiation-source chamber, and is
confined to a limited, beam-shaped area, as shown
typically in figure 4-1. However, there is also leakage
radiation, in all directions, through the walls of the
chamber, the level being approximately that shown
by the curve in figure 4-2. (This level, however, will
vary somewhat with the respective source strength of
each installation.) It shows that at 150 cm (approxi-
marely 5 feet) the leakage radiation intensity is less
than 4 milliroentgens per hour (4 mr/hr); since this
is the distance at which the operating controls are
located g kwCaquipment can be sifely operated for a
considerable period of time.

WARNING

After set has been assembled the boundary

line of the danger avea, shown in figure 4.1,

should be prominently marked to deter per-

sonnel from entering this area while the set

is in operation. :
" In order to use the Radiac Calibrator Set AN/
UDM-1 1o check and calibrate radiac equipments, it
is necessary for the operator to be thoroughly familiar
with the operation and calibrating procedure of the

radiac’ equipment to be tested. For this purpose, the

instruction book for each radiac equipment under test
must be available to the operator.

 Before a calibration test can be performed, the three
following adjustments must be made:

(a) The radiac equipment must be properly placed
on the positioning plaxform of the positioning car-
riage..

(b) The proper position of the carriage on the
track must be determined.

(¢) The optical system must be Ad)usted

“Because of the differences in siz nstr

of the various radiac equipments in use, different set-
tings of the x- and y-axis positioning bars and height
control on the positioning carriage are required for
each model. These settings are listed in table 4-1,
together with an illustration'showing exactly how the
radiac equipment must be placed on the platform. In
_ all the illustrations of table 4-1 che y-axis bar is shown
: horizontally, and the x-axis bar is shown vertically.

']
-

3
The procedure forgdetermining the x-axis bar, y-axis
bar, and height control settings for radiac equipments
not included in table 4-1 is as follows:

WARNING

Before entering the danger area shown in fig-
ure 4.1, make sure that the capsule control
is in the SAFE position and that the attenus-
tion control is in position A.

(a) Turn height control of positioning carriage
until height indication is zero. (The height scale is
etched on the center column of the positioning car-
riage. Refer to figure 3-3.)

(b) Using the instruction book for the radiac equip-
ment being tested, disassemble equipment until radia-
tion-sensitive device (see figure 4.3) is exposed

(c) Place radiac equipment on posmomng plat-
form.

(d) Measure in inches from vertical center of radia- -

tion-sensitive device to top of positioning platform.
(This is reference H of figure 4-3.) Record this meas-
urement in height control column in space provided
at end of table 4-1.

(e) Place radiac equipment so that radiation-sensi-
tive device. is facing toward radiation-source chamber.
Refer to figure 4-3.

(f) Measure in inches from center of radiation-
sensitive device to right-hand edge of equipment (op-
erator facing radiation-source chamber) and record as
a y measurement.

(g) Measure in inches from center of radiation-
sensitive device to rear edge of equipment (edge away
from radiation-source chamber), and record as an x
measurement. )

(h) Reassemble radiac equipment. .

(i) VWhen base of equipment housing extends be-
yond the points used to determine x and y measure-
ments obrained in steps (f) and (g) above, measure

- this distance_and add.to recorded x and y measure-
““ ments:' When base of equipment housing is within the=. .. .. s

points used to detérmine x and y measurements ob-

tained in steps (f) and (g) above, measure this dis-

tance and subtract from recorded x and y measure-
ments.

(j) Subtract y measurement, obtained by steps (f)
and (i) above, from 6.5 (of y-axis scale; refer to fig-
ure 4-4), and record this reading i in y- -axis bar column
at end of table 4

4-1
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Paragraph 2 (k)

RADIATION SOURCE

CHAMBER
RADIAG
EQUIPMENT
RADIATION
SENSITIVE
v DEVICE ~T=Y"==S POSITIONING
A A7 - PLATFORM

— Y-AXIS _
POSITIONING BAR
X-AXIS
POSITIONING BAR
Figure 4-3. Phontom View of Radiac Equipment, Showing Location of Radialion-Sensilive Device
Relative to Pesitioning Platform
(k) Record x measurement, obtained by steps (g) ments described in above steps have been done sccu-
and (i) above, in x-axis bar column at end of table 4-1. rately, radiation-sensitive device will be centered in
(1) Using setting entered in wble 4-1, position ra- front of radation-source chamber opening, as shown
diac equipment on positioning platform. If measure- in figure 4-3. ' . '

TABLE 4-1. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND RADIAC EQUIPMENTS

. X-Axss Y-Axis Height : Radiac Equipment or Probe
Equipmen: Bar . Bar Control . Position

AN/PDR-8

(High range) 7.3 3.5 52

AN/PDR-8

(Low range) 0.7 37 9.6
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TABLE 4-1. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND RADIAC EQUIPMENTS (Cont.)

) X-Axiss Y-Axss Height Radiac Equipment or Probe
Equipment Bar Bar Control : Position

AN/PDR-8A ~ : :
(High rangey 6.3 0.9 5.6
AN/PDR-8A

(Low range) 0.8 4.0 9.6

AN/PDR-8B . '

(High range) 94 24 5.0

' AN/PDR-8B ’ )
(Low range) 0.7 3.7 9.6
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TABLE 4-1. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND RADIAC EQUIPMENTS (Cont.)

Eoui X-Axis Y- Axis Height Radiac Equipment or Probe
quspment Bar Bar Control Position
AN/PDR-8C )
(High range) 6.2 1.6 7.
AN/PDR.8C | :
(Low range) 0:8 £0 9.6
AN/PDR-8D
(High range) 6.2 1.6 7.2
]
AN/PDR-8D 08 0

(Low range)
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TJABLE 4-1. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND RADIAC EQUIPMENTS (Cont.)

Equi X-Axis Y-Axis Height Radiac Equipment or Probe
quipment Bar Bar Control Position

AN/PDR-18 64 42 9.1

<

AN/PDR.27

(High range) 40 48 7.0

AN/PDR.-27

(Low range) 2.0 40 8.0

AN/PDR-27A ‘

(High range) 44 4.0 7.0
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TABLE 4-1. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND RADIAC EQUIPMENTS (Cont.)

Eoui X-Axts Y-Axss Height Radiac Equipment or Probe
quipment Bar Bar Control Position
AN/PDR-27A BRtR 42 8.0

(Low range)

AN/PDR-27C

(High range) 44 4 8.0
AN/PDR-27C ’ 40
(Low range) 11.3 3.5 8.0 L
AN/PDR-32 2.5 43 49
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TABLE 4-1. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND RADIAC EQUIPMENTS (Cont.)

. X-Axis Y-Axis Heighs Radiac Equspment or Probe
Equipmens Bar Bar Control Position
AN/PDR-TIB 7.1 45 | 86
t
IM-7/PD 1 44 45 85 .
/
IM-7A/PD 44 45 8.5

4-8 : _ R
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TABLE 4-1. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND RADIAC EQUIPMENTS (Cont.)

Equipment

XN-Axis
Bar

Y- Axis
Bar

Height
Control -

Radsac Equipment or Probe
Potstion

- '..Q’
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POSITIONING X-AXrS B : FOCUS CONTROL

Y-AXIS
POSITIONING BAR PLATFTRM &, Posr;goﬂm
y e ] a
NG y V v &::

i ) .

! Sk
' -
’ HEIGHT

PAN HEAD 3 CONTROL

Figura 44. Top View of Positioning Platform,
. Showing X-Axis ond Y-Axis Positioning Bars

3. LOCATING THE POSITIONING CARRIAGE.

The distance between the positioning carriage and
the radiation source will depend on the radiac equip-
ment and thé age of the radiation source at the time
the calibrating test is made. For accurate results, the
carriage should be located so thar the radiation intens-
ity produces a mid-scale meter reading. If, for example,

- the meter range of the radiac equipment being tested
'is 0 to 50 mr/hr, a radiation intensity of 25 mr/hr

-- shounld be used. By referring to the positioning chart
supplied with the radiation source, the approximate
location of the carriage can be found. However, since
the source loses strength as it ages, a correction factor
must be applied as explained in Section 2, paragraph 3,
to find the exact location. '

rJ“m

\‘“‘— -y —

Figure 4-6. Telescope and TrM
with Adjustoble Pon Heod

{

i

{

t

i

|

I

|

: 4. ADJUSTING OPTICAL SYSTEM.

H ) : Afrer the radiac equipment and positioning carriage
have been properly positioned, it is necessary to adjust
the optical system so that the operator can read the
L] meter from a safe location. This should be done as
follows when the radiac equipment being used has a
horizontal meter scale:

(2) Adjust mirror assembly until mirror is cen-

Figure 4-5. Location of Mirror for Radioc Equipment tered -directly over meter scale of radiac equipment,
- Hoving a Horizontal Meter Face and locked in place. (See figure 4-5.)

4-10




(b) Adjust mirror to a 45° angle with respect 10
the meter scale. '

(c) Adjust telescope height control (figure 4-6) so
thar telescope is at mirror level.

(d) Sight over telescope, and move telescope, by
means of pan head control arm, until it is pointing
directly at mirror. (By rotating pan head control arm
clockwise, horizontal and vertical motion of pan head
can be stopped and position locked. Conversely, coun-
terclockwise rotation will release pan head locking
mechanism.)

(e) Have mirror turned horizontally, if necessary,
without changing its angle with respect 1o the hori-
zontal, until meter can be seen in mirror while oper-
ator sights over relescope.

(f) Remove lens cap, sight through telescope, and
adjust until meter can be seen through telescope.

(g) Focus telescope for sharp image.

When the radiac equipment being used as a vertical
meter scale, the following optical system adjustment
procedure should be followed:

(2) Adjust lower mirror assembly (see figure 4-7)
until mirror is centered directly in front of meter
scale of radiac equipment, and lock.

(b) Adjust lower mirror to a 45° angle with respect
to meter scale.

(c) Adjust upper murror assembly until mirror is
. centered directly over lower mirror, and lock in place.
" (d) Adjust upper mirror so that its face is at a 90°

angle with respect to the face of the lower mirror

(45° with respect ro horizontal).
(e). Continue with steps (c) through (g) of the
horizontal meter seale adjustment procedure.

Section 4
Paragroph 4 (b)

o

-4

0

Figure 4-7. Llocation of Mirrors for Rodioe Equipment
Having a Vertical Meter Foce

5. CHECKING METER ACCURACY.

After the preceding adjustments have been made,
proceed as follows:

a. Place radiac equipment on positioning phdorm
as shown in table 4-1.

b. Set attenuation control to position O or B, de-
pending on radistion intensity required. '

c. Raise capsule control to EXPOSED position.

d. Read meter through telescope.

e. If meter reading is incorrect, refer to instruction
book of equipment for proper adjustment procedure.

4-1
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SECTION 5
MAINTENANCE

1. ROUTINE CHECK.

a. Check tightness of plug bolts holdmg attenua-
tion plugs to crossbar of attenuation control; tighten
loose screws (see figure 3-1). ‘

b. Check for looseness of stop for attenuation con- ’ ‘ SETSCREWS
trol arm; adjust head of stop for free travel of cylinder, » :

and tighten lock nut. (See figure 5-2.) .
¢. Check for looseness of lower and upper stops for Cj
capsule control, if loose, readjust lever travel as de-

scribed in Section 3, paragraph 4a.
2. PREVENTIVE MAINTENANCE.
NOTE: ' : Lock

The attention of maintenance personpel is ——

invited to the requirements of Chapter 67 of : ' : i ]

the Bureau of Ships Manual, of the latest issue. T IM
‘a. Apply 10 drops of MIL-L-664 light preservanve . _ .

lubricating oil, once a month, to the attenuation con-
trol arm, as shown in figure 5-1.

3. CORRECTIVE MAINTENANCE.

~ Except for the radiation-source chamber and the ’ WARNING

ommercial parts listed in table 2 of Section 6, all In the event of failure within the radiation

sber replacement parts for the repair of this equip- source chamber, do not attempr local repair. .

ment should be fabricated in the machine shop of the Submit a dispatch to the bureau of ships re-

activity where the set is located. questing instructions for disposal of unit. ’ )

~

Figure 5-2. Detailed View of Attenuation Control Stop
Assembly

.
APPLY 10 DROPS OF . ” ’ ]

MiL-L-644 WITH OIL CAN - PLUG

(MONTHLY) : _ “ soLrs

En g

UPPER STOP '
T = T —3 ol
/ . / . 5 ﬁ . c

Lowen i 7

sToP
CONTROL ATTENUATION CONTROLY  LOCK
ARM sToP NUT

SPECFICATION TITLE QUANTITY | STT ook it

MiL-L-64¢ |STECIAL P’Esf.,i'f,:rm 4 0T |wi4-0-2833-994

ML~ -644 a - 10T [wi4-0-2834-10

WiL-{ -G44 o . S GAL (wis-0-2834-18

Figure 5-1. Maintenonce Check Points
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FAILURE REPORTS

A FAILURE REPORT must be filled out tor the fail-
ure of any part of the equipment whether caused by
defective or worn parts, improper operation, Or €x-
ternal influences. It should be made on Failure Report,
form NBS-383, which has been designed to simplify
this requirement. The card must be filled out and for-
warded to BUSHIPS in the franked envelope which is
provided. Full instructions are to be found on each card.

Use great care in filling out the card to make certain
it carries adequate information. Do not substitute
brevity for clarity. Use the back of the card to com-
pletely describe the cause of failure, and attach an
extra piece of paper if necessary. '

The purpose of .this. repostsis-to_inform BUSHIPS
; e »

[
i

5
of the cause and rde of failures. The information is
used by the Bureau in the design of future equipment
and in the maintenance of adequate supplies to keep
the present equipment going. The cards you send in,
together with those from hundreds of other ships and

- shore activities, furnish a store of ifformation permit-

ting the Bureau to keep in touch with the performance
of all electronic equipment of the Naval Establish-
ment.

This report is not a requisition. You must request
the replacement of parts through your Officer-in.
Chasge in the usual manner.

Make certain you have a supply of Failure Report

. ¢ards and envelopes on board. They may be obtained

from the nearest Publications and Printing Office.

u. 8. .‘"oe NPT —52EP-0
MOTICR: l Read instructions interieaved in this pad prior to prepering report.

FAILURE NEPORT . Report all failures {Klectronic, eisctrioal, and mmechanical). ROFORT MO, o ecmene -—

VI B Y. & .V. Use separate sheet to report each part lailure.

DATE OF FARLURE
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SECTION 6
PARTS LISTS
¢

NOTE: t
It is not intended that this equipment will be supported through#%he Electronics
supply system. Any parts which require replacement shall b§ fabricated or

procured locally.

. TABLE 6-1. LIST OF MAJOR UNITS

. Type
Quantity ‘ Name of Major Unit Designation _
1 Radiac Calibrator ‘Set '  AN/UDM:1
Consisting of:
1 ' Radiation Source Chamber -
1 » Chamber Support i
1 ' Carriage Track
1 Positioning Carriage
1 ' Optical System |
2 " Instruction Books NavShips 91809-

TABLE 6-2. REPLACEABLE PARTS LiST

NAME OF PART AND DESCRIPTION

FUNCTION

BAR, x-axis positioning: instrument positioning bar; u/w Natl Elec Mach positioning carriage
platform; sub-assembly consisting of bar w/block, pin, spacer, and knurled knob mtd on each
end by four #4-40 x 1/2" Ig Fil H mach screws; aluminum, lacquer finish; rectangular shape;
177 1g x 1" wd x 13/16" thk o/a; 1/8" thk “L”-shaped bar; Natl Elec Mach dwg #AD 9534-B;
Navy contract NObsr-52466.

BAR, y-axis positioning: instrument positioning bar; u/w Nad Elec Mach positioning carriage
platform; sub-sssembly consisting of bar w/block, pin, spacer, and knurled knob mtd on each
end by four #4-40 x 1/2” Ig Fil H mach screws; sluminum, lacquer finish; rectangular shape;

" 20" 1g x 1” wd x 1-13/16" thk o/s; 1/8" thk “L"-shaped bar; Nat Elec Mach dwg
# AD-9534-B; Navy contract NObsr-52466.

BASE, tripod: u/w Nat! Elec Mach optical system; CRS; equilnteral trisngular shape; 24" 1g
x 20-3/4" wd x 1/8" thk; three 5716 diam holes on bisector of angles 8” from intersection of
bisectors; nine #6-32 thd holes on 13/16" rad spaced 120 degrees apart 10-49/64” from inter-
section of bisectors; apex of each angle of base rounded on 1-35/64" rad; Natl Elec Mach
dwg #C-9836; Navy contract NObsr 52466.

BRACE, chamber support platform: “L” shape; CRS, Navy gray 52E4 type “C”; 50" Ig x
1-1/2” wd x 1-1/2" thk o/a; each end bent 60 degrees 45 minutes, equipped w/1-1/32" lg x
9/32" wd rounded slot 1/4” from end and 3/4” from inside edge 1o receive two #1/4-20 x
172" 1g hex bolts w/1/4" ID lock washer; two 1/8” thk braces required, mtd w/angle outside;
u/w Natl Elec Mach chamber support platform; Nnd Elec Mach dwg #C- 9853 Navy con-
tract NObsr-52466.

Positions instrument under
test

Positidns instrument under
test

Supports tripod legs

Supports éhamBex-suppor:
platform .
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NAVSHIPS 91809

AN/UDM-1
TABLE 6-2. REPLACEABLE PARTS LIST (Comtinved)
NAME OF PART AND DESCRIPTION FUNCTION
CHAMBER, radiation source: container of radiation source; u/w' Natl Elec Mach ¢ b H source of radistion

support platform; sub-assembly consisting of radioactive cobalt, - radiation source cnpsule,
fiexible cable, and safery plug; tubular shape; 16" 1g x 12-1/2" wd x°13-1/2" h o/a, Iht‘e
13/32” diam holes and three 5/16” diam holes spaced alternately GO degrees apart on ‘11- S/8"
diam of bottom plate for mtg on support platform; engraved name piate mud oppq&e
chamber aperture; Natl Elec Mach dwg # AH-9865; Navy contract NOb«r-52466. 8

CONTROL, attenuation: controls amount of tadiation from source chamber; u/w Natl
Elec Mach chamber support platform and radiation source chamber; sub-assembly consisting
of handle, rod, positioning control stop, attenuation plug arm, attenuation plug, and bearings;
57" 1g x 19-3/16” wd x 19-3/16" h o/a; m«d on chamber support piatform by twelve # 10-32
mach screws; Natl Elec Mach dwg # AH-9865; Navy contract NObsr-52466.

CONTROL, elevation: for raising and lowering positioning carriage platform; u/w Nad
Elec Mach chamber support platform and radiation-source chamber; sub-assembly consisting
shield, collar flange, and crank; rectangular shape; 35-1/4” h x 12" Ig x 8" wd o/a; mtd on
dolly by four #8-32 x 5/8” Ig Fil H mach screws through flanged base of tube, top plate
mtd on tube w/four #8-32 x 1/2” lg Fil H mach screws; Natl Elec Mach dwg # AD-9528-C:
Navy contract NObsr-52466.

DOLLY: platform; three brass wheels w/solid, grooved bakelite tires and steel shafts; alumi-

num body; sq shape; 14-1/4" Ig x 16-1/4" wd x 4-11/16" h'o/a; three grooved aluminum

guides prevent tipping, brake w/foot pedal and pointer prevents slipping; u/w Natl Elec

Mach track 1o carry positioning carriage platform; Natl Elec Mach dwg #AD-9528-C; Navy
- contract NObsr-52466.

HEAD, tripod: positions height and panoramic setting of telescope; u/w Natl Elec Mach
tripod and telescope; sub-assembly consisting of pan head and height control head; cylin-
drical shape; 12" h x 3-1/4” diam o/a; three 29/32” diam x 3/4" deep holes spaced 120
degrees apart in bottom of height control head to receive tripod legs; pan head purchased
from Quick Set Inc., Chicago 22, Illinois, catalogue number 1661; Natl Elec Mach dwg
#AC-9580-A; Navy contract NObsr-52466.

LEG, chamber support platform: u/w Natl Elec Mach chamber support platform; consists of
leg and two flanges; med carbon steel; cylindrical shape; 3-1/2" diam x 42-1/8" Ig o/a;
three 9/32” diam holes spaced 120 degrees apart on 1-15/32" rad on flanges for mig leg
w/#1/4-20 x 3/4” Ig hex bolr; four legs required, ez leg #11 BWG x 1-3/4". OD seamless
tubing; Nat! Elec Mach dwg # AB-9885; Navy contract NObsr-52466.

LEG, positioning carriage: u/w Nat! Elec Mach positioning carriage platform and dolly;
consists of rod, two tubes, and two plates; aluminum; cylindrical shape; 2° diam x 28-7/8"
Ig o/a; three 3/16” diam holes spaced 120 degrees apart on a 3/4” rad on plates for mreg
leg w/#8-32 x 5/16" g RH mach screws; four legs required; 3/4” diam rod; Natl Elec Mach
dwg #AA-9488-C; Navy contract NObsr-52466.

* LEG, tripod: supports tripod head; u/w Natl Elec Mach tripod head and base; consists of
leg and plate; aluminum; cylindrical shape; 2-1/8" diam x 54-1/8" Ig o/a; three 5/32" diam
holes spaced 120 degrees apart on a 13/16” rad on plate for mig leg w/#6-32 x 1/4" Ig
RH mach screws; three legs required; ea leg 7/8” OD x .745” ID tubing; Natl Elec Mach
dwg #AA-9578; Navy contract NObsr-52466.

MIRROR: glass, 5" diam; non-magnifying; 2" lg back plate; #1/4-20 x 1/4"” thk brass hex
nut brazed to plate; u/w Natl Elec Mach optical system on positioning platform; Natl Elec
Mach dwg #AA.9504-A; Navy contract NObsr-52466.

PLATE, base: chamber support base; u/w Natl Elec Mach chamber support platform legs
and braces; med carbon steel, Navy gray 52E4 type “C"; sq shape; 25" sq x 3/8” thk o/a;
four sets of three holes drilled and tapped for #1/4-28 x 1/4" Ig bolts spaced 120 degrees
apart on 1-15/32” rad cur 2-1/2" from each edge for mtg legs, six #1/4-20 x 1/4” d tapped
holes for mtg braces and crosstie; welded platform glates; Natl Elec Mach dwg #AC-9832-A )
Navy contract NObsr-52466.

PLATFORM, chamber support: u/w Natl Elec Mach radiation-source chamber; sub-
assembly consisting of frame, top plate, fiexiblecable housing, control box, and sensitive
switch; alumipum; Navy gray 52E4 type “C"; rectangular shape; 45”7 Ig x 16" wd x 5-1/8"
h o/a; four [

degrees apart on 1-15/32" rad for mtg legs, four 9/32" diam csk holes for #10-32 x 3/4"
Ig Fil H mach screws for mtg braces; engraved brass plate mtd on plate for radiation control
positions; sensitive switch purchased from Micro Sw catalogue number V3-1, control box
purchased from Teleflex, Inc. part number C6838 3; Nad Elec Mach dwg #AH-9865;
Navy coatract NObsr-52466.

ets of three holes tapped through for #1/4-28 x 1/4” lg bolts spaced 120 °

Radiation control

Controls vertical move-
ment of positioning car-
riage platform

Supports positioning car-
riage platform

Controls height and pano-
ramic setting of telescope

Supports chamber-support
platform

Suppons positioning car:

- riage platform

Supports ‘tripod head

Provides view of instru-
ment under test

Supports chamber-support
platform legs and braces

Supports radiation-source
chamber and controls
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. TABLE 6-2. REPLACEABLE PARTS LIST (Continued)

NAME OF PART AND DESCRIPTION ’ FUNCTION
PLATFORM, positioning carriage: to position instruments under test; u/w Natl Blec Mach Positions instrument un-
x- and y-positioning bars, mirror support, and dolly legs; aluminum; black anodized finish; der test

rectangular shape; 177 Ig x 14" wd x 1/2" thk o/a; four 9/32" diam csk holes son 1-5/8"
rad on ctr line 7° from edge for meg w/#1/4-20 x 1/4" Ig Fil B mach screws;, inch scale
engraved on periphery of platform; 12" 1g x 9/32” wd slot 1” from edge for dkeg mirror
support; Natl Elec Mach dwg #D-9527-C and dwg #DD-9548-B; Navy contract NObsr-52466.

SUPPORT, mirror: u w Natl Elec Mach positioning carriage platform;. sub-assembly con- Mirror support
sisting of knob. rods, base, and clamp; 19-3/8” h x, 17-1/8" Ig x 6-1/4" wd 0 'a; mtd on
positioning platform slot by base and knob: clamp purchased from Fisher Scientific, cata-
logue number 1540; rods 1/2” diam and 9/16” diam; base 1-1/2" b x 1.7/16” diam, drilled
37 64" diam x 5 8" d on top to receive 9/16" diam rod, and tapped 1/4 x 9/16" d on
bottom for knob; Nau Elec Mach dwg # AD-9534-B; Navy contract NObsr-52466.

TELESCOPE: terrestrial 1ype; one draw iube; 1-5/16" diam o.a; brass draw tube, black Observation of instrument
crackle fnish; focus control, holder for metg on pan head, and lens cover purchased from uader test

Gaertner Scient number M-522 w, number M-239 eyepiece and number M-239-250 adapror;
Natl Elec Mach dwg # AC-9580-A; Navy contract NObst-52466.

TRACK, carriage: to position dolly and platform; u/w Natl Elec Mach dolly; sub-assembly | Dolly positioning
consisting of rails, crossties, guide, stops, and scale; rectangular shape; 21’ lg x 17-1/2" wd x
5-1 2" h o a; mud to chamber support base by #3/8-16 x 7/8” 1g hex head bolts; four track
sections mid together at crossties by #3°8-16 x 7/8” lg hex head bolts; stops mid on end
of first and last sections by #8-32'x 1/2" Ig Fil H mach screws; 1/2" sq x 60" lg guide mtd in-
side each rail by $#10-32 x 3-4" Ig Fil H mach screws; cm scale mdt outside each rail on 3/4"
h x 3/4" wd x 60" lg angle by #6-32 x.3/8” lg Fil H mach screws, scale purchased from
K & E Co., type Stevens wyteface “A"; Natl Elec Mach dwg #C-9396-C, dwg # AD-9496-D,
and dwg #AD-9873; Navy contract NObsr-52466.

TABLE 6-3. LIST OF MANUFACTURERS

Mfr. .
Abbrev. Prefix Name © Address
Fisher Scientific Fisher Scientific Co. Pittsburgh, Pa.
Gaertner Scient . Gaertner Scientific Corp., The Chicago 14, 11l.
K&E Co CBIO - Keuflel & Esser Co. Hoboken, N. J.
Micro Sw ' CMU " Micro Switch Corp. : Freeport, 11l
Nacl Elec Mach CN National Electric Machine Shop, Inc. Silver Spring, Md.
: ’ Quick Set., Inc. ' Chicago 22, Il
Teleflex, Inc. - | © North Wales, Pa.
J

823-604-3
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DEPARTMENT OF THE ARMY
HEADOUARTERS, 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 Regulato ! Commission (NRC) License
for the AN/UDM-1A Radiac Calibrator Set and Title 10, Chapter 1,
Code of Federal Regulations, Parts 19 20 ard 21 (10 CFR Parts
19, 20 ard 21)

1. The following information is provided to all users of the AN/UDM-1A Radiac
Calibrator Set, thereby satisfying the radiation protectlon requirements set
forth in 10 CFR Parts 19, 20 and 21:

a. Specific insfructions on NRC license/regulatory requireinents, duties
of the Radiation Protection Officer, emergency situations, operating and
maintenance instructions, as described in T 11-6665-217-15.

b. Form NRC-3, Notice to Employees, for required posting wherever the
calibrator set will be used and/or stored (enclosure 1).

€. 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 Reorganization 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 follow:mg the 1dent1f1cat10n
of defects or noncompliance.

2. In addition, users may reques‘c further information relating to the NRC
license, license conditions, documents incorporated into the license by
reference, and amerdments thereto, from Commander, U.S. Army Communications-
Electronics Command, ATTN: AMSEL-SF-MR, Fort Monmouth, New Jersey 07703-5024.
This is in compliance to paragraph 19.11b 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-1A Radiac Calibrator Set and Title 10, Chapter 1,
Code of Federal Regulations, Parts 19, 20 and 21 (10 CFR Parts
19, 20 ard 21)

BARRY J/ /SILBER
C, Radi cal Sfty Engrg Br

| Appro;réd-by: St-k ‘\'\l&(‘)w\.

STEVEN A. HORNE
Acting Chief, Safety Office

CF: Users of the AN/UDM-1A Radiac Calibrator Set
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A-1. SCOPE

a. This manual describes Radiac Calibrator Set AN/UIM-1A and covers its <i
installaetion, operation, and maintenance. It includes operation under
usual conditions and cleaning and inspection of the equipment.

b. Official nomenclature followed by (*) is used to indicate all models
of the equipment items covered in this maenyal. Thus, Rediac Set AN/PDR-27(%)
represents Radiac Set AN/PDR-27A, AN/PIR-2TC, AN/PIR-2TE, AN/PIR-27G,
AN/PIR-27J, AN/PIR-2TL, AN/PDR-2TP, AN/PD%—ETQ, and AN/PIR-27R.

A-2. INDEXES OF PUBLICATIONS

a. DA PAM 310-4. Refer to DA Pam 310~k4 to determine whether there are
new editions, changes, or additional publications pertaining to the
equipment. Department of the Army Pamphlet No. 310-L4 is a current index
of technical manuals, technical bulletins, supply manuals (types 7, 8, and
9), supply bulletins, and lubrication orders that are available through
publications supply channels. The index lists the individual parts (-10,
-20, -35P, etc) and the latest changes to and revisions of each equipment
publication. ‘ .

b. DA PAM 310-7. Refer to DA Pam 310-T to determine whether there are
Modification Work Orders (MWO's) pertaining to the equipment. Department
of the Army Pamphlet No. 310-7 lists all authorized Department of the Army
modification work orders, identifying the type, model, series, and Federal
stock number of the item to be modified; nuwber, dete, and classification
of the MWO; category of maintenance authorized to perform the modification;
and the man-hours requi:ed to apply the modification to each item.

A-3. FORMS AND RECCRDS

a. REPORTS OF MAINTENANCE AND UNSATISFACTORY EQUIPMENT. TUse equipment
forms and records in accordance with instructions in ™ 38-750. :

b. REPORT OF DAMAGED OR IMPROPER SHIPMENT. Fill out and forward DD Form
6 (Report of Demaged or Improper Shipment) as prescribed in AR T00-58 (Army),
NAVSUP Publication 378 (Navy), and AFR Tl-4 (Air Force).

¢. REPORTING OF EQUIPMENT MANUAL IMPROVEMENTS. Report of errors, omissions,
and recommendations for improving this equipment manual by the individual
user is encouraged. Reports should be submitted on DA Form 2028 (Recommended
Changes to DA Publications)and forwarded direct to Commanding General, U. S.
Army Electronics Command, ATTN: AMSEL~-MR-NMP-AD, Fort Monmouth, New Jersey

07703.

iv
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OPTICAL VIEWING STAND  RADIATION SOURCE HOUSING  RADIAC ALIGNMENT STAND & TRACK

Figure 1-1. Rodiac Calibrator Set, AN/UDM-]1A

i



Section 1

y .
-

RADIATION
SOURCE

HOUSING

WNSULATOR STOPPLE

. APERTURE PLUG
77 CONTROL ARM

APERTURE PLUG

caossaA:J

S GERGR o i Dt L e e tiat i M it i

Figure 1-2. Rediotion-Source Chamber and Stand

vi : F, (

\'



1 Section

o " RADIDACTIVE S0URCE :
’ - POSITIONING LEVER s e T’

v

HOUEING

L

APERTURE $LUE .
CONTROL LEVER. -

 APERTURE PLUS
COXTROL ARM
. Sclesed positica)

l -

b :

% APERTURE PLUG :

%

28 g, | RNER CONTAINER

. APERTURE PLUG £ & PORT

- CONTROL ARM /' ,

5 {OPEN POSITION)” HOUSING ..

. N/ PORT . '

- ALARM CONTROL S © o

; MICROSWITCH [/ '

APERTURE lPLUG
CONTROL LEVER

J ] Figure 1-4. Rodiotion-Source Housing, Aperture Open

EZsri..  COUNTER WEISHT . O STAND _ vii




Section )
Paragroph 1.1

SECTION 1
GENERAL DESCRIPTION

1-1. PURPOSE AND FUNCTION OF EQUIPMENT

The Radiac Calibrator AN/UDM-1A, shown in
Figure 1-1, consists of three main units: the lead-lined
Radiation Source Housing, and the Telescope and
Mirror components comprising the Oprical System.
The three interdependent uaits, in turn, function as 2

single instrument.

" Generally, the Radiac Calibrator is used to house a
specific quantity of radioactive material, its radiation
being emitted :s a controlled beam of known intensity
which is used .s a standard in checking and calibrating
radiac instru ients. The process consists of placing a
known mass of a radioactive substance 2 known dis-
tance from the radiac instrument which registers the
pre-determined intensity of (mainly) gamma rays emit-
ted in 2 known time interval.

T

. MIRROR
.. ADJUSTMENT ROD
.. AND SUPPORT

1-2. DESCRIPTION OF MAJOR UNITS

a. RADIATION SOURCE HOUSING.—This uni,
shpwn in Figure 1-2, is a lead-packed steel container
wijth an Aperture through its side wall for emirting the
rgdioactive beam. A larger caviry is located in the top
oFthe Housing through which is lowered the radio-.
active material and into which is also set the iead-
packed Insulator Stopple conteining the Radioactive
Source Control Levers Assembly. The Aperture Plug
Control Arm is affixed to the side of the Housing; a
forward and backward movement of the handle serves
1o plug and unplug the Aperture at the front of the
Housing and also operates a microswitch warning
system. See Figures 1-3 and 1-4. ‘The Housing and
its controls are firmly mounted on a non-collapsible
metal stand, Figure 1-2. '

T -
. . . POSITIONING
s SPLATFORM

I Tt

" MEIGHT CONTROL
. CRANK

" CARRIAGE DOLLY

CERTIMETER
SCAL;E

X-AXIS- Y-AXIS
POSITIONING -
BARS

-

" Figure 1-S. Rodiac Alignment Stand

BRAKE
PEDAL

1-1
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Paragraph 1-2b

b. RADIAC ALIGNMENT STAND.—This com-
ponent, see Figure 1-5, positions the radiac instrument
to be checked and calibrated in front of the Radiation
Source Housing and aligns it in the path of the radio-
active beam. The Alignment Stand is mounted on a
three-wheeled carriage which travels on 2 double rail
and is Jocked in position by means of the Brake Pedal.
A scale, calibrated in centimeters, is artached to one
side of the rail on all rail sections and is used in posi-
tioning the Alignment Stand Carriage the correct dis-
tance from the radioactive source material. One end
of the track is attached to the base-plate of the Radiac
Source Housing stand so that the zero mark on the
scale is direcily beneath the radioactive source in the
Housing when the source is in the “open™ position.
The carriage is aligned on the scale by means of the
Pointer directly beneath the Brake Pedal, see Figure
1-6. Anached to the 1op of the stand is a flat metal
table which may be raised and lowered by means of
the Height Control Crank. The surface of the table
is ruled and calibrated so that, with the aid of the Posi-
tioning Bars, variously-sized radiac instruments may
be aligned accurately. The mirror suspended above
the Alignment Table is ad)usted to-reftect back to the
Optical Vaewxfx"g Stand the image of the meter dial on
‘the radiac instrument. A second mirror is used when
the meter is in an awkward position.

Figure 1-6. Detail of Carrioge Locking Dewce
nnd Caolibroting Scale

c. OPTICAL VIEWING STAND.—A telescope and
non-collapsible tripod, Figure 1-7, comprise the
Optical Viewing System for observation of the meter
dial on the radiac instrument from an accepted safe
position during the calibration procedure. Manual
adjustments such as the height and panhead controls’
are provided for raxsmg, lowering and directing the
telescope toward the mirror. The telescope has an

——Vjustable focusing control knob.

1~z
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Figure 1-7. Optical Viewing Stand

1-3. REFERENCE DATA

a. Number of Packages Per Camplcte Shipment. of
Equipment.—~4 boxes.

b. Total Cubical Contents.~37.4 cu. ft.

c. Total Weight.—1,252 }bs.

d. Radiation Source—Radioactive Isotope of Cesium
(G 137).
* 1. Type—Mainly gamma rays. :

2. Initial Rate of Radioactivity—Approximately

120 curies.

3. Half Life—30.4 years.
e. Equipment Lists.—Table 1-1 lists the equipment
supplied.
{. Shipping Data.~—Table 1.2 gives shxppmg data for
equipment.

1-4. EQUIPMENT REQUIRED BUT NOT SUPPLIED

Alarm systems, consisting of lights, buzzers or bells
and a source of power, should be used 0 warn opes-

ating personnel when the equipment is in operation.
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l
TABLE 1-1. EOUIPMENT SUPPLlED
, - ‘
Quantity
Per : Navy Type : ,
" Eguip- Name of Unit Designation | Height | Width Depth | Volume | Weipht
ment
1  RADIAC CALIBRATOR AN/UDM-1A
Consisting of: .
§  Radiac Alignment Stand Tracks 4 17% 20 . .81 120
(Total)
1 " Radiac Alignment Stand 40 16% 14% - 5.54 38
1 Optical Viewing Stand 4 e 15.25 16
1 Radiation Source Housing & Stand Si 1 25 25 20, 6%0
( 6  Radiac Alignment Stard tracks 17-Y2] 30 f£t| 1l.2 180
(U. S. Nuclear) (Total)
1 Technicel Manual ' "NAVSHIPS
™ 11-6665-217-15 93204
1  Operator Instruction Chart 7-3/“ 5=3/4

‘Unless otherwise stated, Dimensions are in 1nches, Volume in cubic feet, Weight in

pounds .
- TABLE 1-2. SHIPPING DATA
Shipping . . Over-all Dimensions .
Container Contents Designation Volume | Weight
No. Height Width Depth
o1 Radiation Source Housing 31% 30 _' 30 16.2 800
2  Radiac Alignment Stand 19 16 41 7.2 100
3 . Radiac Alignment Stand Tracks 1214 20 68 _9;8 200
Optical Viewing Stand, and - 3 . \
4 {Radiation-Source Housing Stand 5% 27 >8 32 152

unless otherwise stated, Dimensions are in inches, Volume in cubic feet, Weight in pounds.

1-3
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SECTION 2

THEORY OF OPERATION

. RADIOACTIVITY

.adioactivity is a nuclear process resulting in the
emission of a charged particle from the nucleus of an
atom. These atoms emit (radiate) specific types of
radiations in various quantities and intensities,
depending on the nature of the atom and element from
which the emission occurs. These radiations are
emirted zs a natural phenomena.

Some elements are naturally radioactive, while
. others are made radioactive by artificial means; one
such method is the bombardment of uranium by
neutrons and this is accomplished in a nuclear reactor.
As a result of this bombardment some of the uranium
atoms fission or split. Each fission produces two
radioactive isotopes of elements ranging in atomic
numbers from 34 to 74. These fission products are
periodically removed from the nuclear reactor, chem-
ically separated, and made available to qualified users.

One of these fission products, Cesiuom 137, is utilized
by the Radiac Calibrator AN/UDM-1A. Approxi-
mately 120 curies of Cesium 137 is used in each instru-

at. A curie is 2 unit of radiation intensity, and is

aerically equal to 3.7 x 10™ atomic disintegrations
per second.

2-2. HALF-LIFE PERIOD

All radioactive elements are continuously disinte-
grating. The time required for the radioactivity of a
given amount of an element to decay to one-half of its

initial value is called the half-life of the material. The

rate at which radioactive elements decay, however,
varies with each element. Radium loses one-balf its
original value in approximately 1600 years, hence its
half-life is said to be 1600 years. The half-life of Cs
137 is only 30.4 years. An important characteristic
of radioactive elements is that they disintegrate in an
exponential manner, as shown in Figure 2-1.
As 2n example, a particular radioactive element has
a half-life of one year. Starting with 1 gram of the
element, 0.5 gram will have disintegrated by the end
of 1 year so that only 0.5 gram will remain. During
the next year, one-half of this amount (0.25 gram) will
Aisintegrate, leaving 0.25 gram. In each successive
r the amount which disintegrates is less than in the
* sceding year, although it is always the same fraction
(%2) of the amount present at the beginning of that
particular year. If the weight, date of weighing, and
-life of the element is known, the quantity of 2
. Jioactive element remaining at any future dite can
be precisely calculated.

. § \
. :
o
4 \\
y j\
L4
E .50 v2
g
z \
w A\
= A\
2 o.28% va
& /8
g
\a_‘ns 1732 |
o ]
| 2 3 4 5 6

NUMBER OF HALF-LIVES

Figure 2-1. Holf-Life Chart, Showing Exponential
Decay Rate of Rodicoctive Moterials )

2-3. METHOD OF COMPENSATING FO
RADIOACTIVE DECAY o

Since the radioactive material in the Radiation
Source Housing becomes weaker as it ages, some
mezns must be provided to compensate for this char-
acteristic. This is accomplished by moving the radiac
instrument under test closer to the source of radiation.
The correct distance between the source and the
Housing can be determined from 2 correction-factor
table and positioning chart; Figures 2-2 and 2-3 are
examples of such charts. '

Note

The Bureau of Standards has calibrated the
radiation emitting characteristics of each
Radiac Calibrator instrument, and bas pre-
pared the correct tables and charts which
accompany each instrument. The sample
charts shown in Figures 2-2 and 2-3 are
for illustration only and should not be used .
for actual calibrations. '

2=1



The chart furnished with the Radiac Calibrator
»ws the initial radiation intensity versus distance,
1 gives the date the radiation was measured. With
s information, it is possible 1o determine at any

- . A -
e how far away the radiac instrument should be

ced from the radioactive source in order to subject
o radiation of known intensity during the test
iod. Assume as an example that, on October 8,
2, a radiation value of 500 milliroentgens per
r (500 mmr/hr) is desired. The sample chart in
ire 2-2 indicates that the Alignment Stand should
olaced a certain number of centimeters from the.
.oactive source. However, since the radioactive
-ce is 12 months old a correction factor formula

Section 2
‘Paragroph 2-3

(CF) must be applied as follows:
(Original Distance) XCF= Actual Distance

Therefore, 1o locate the Alignment Stand and radiac
instrument in the 500 mr/hr area, the carriage should
be moved to the computed position ,60 the scale on the
track. This places the radiac instfument the desired
distance from the radioactive soiirce. To face the
radiation-sensing element within khe radiac directy
in the center of the aperture in the Radiation Source
Housing, accurate horizontal and vertical positioning
is accomplished on the Alignment Stand as explained
in Section 4.
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SAMPLE CHART

10,00
TABLE OF CORRECTION FACTORS
FOR \
SOURCE IN"ATTENUATED " POSITION
SOURCE NO. X
Sept. 1| ,1957
!
Apply Correction factors 1o calibrating position indicated by
chart to c&npensa(e for the change in source strength with time.
Cﬂ‘n‘- Corvec- Correc- Correc-
: ] Time  tion Time tion Time tion Time tion -
- ) (Mo) Factor (Mo) ‘Factor (Me), Factor (Mo) Factor
o 1 32: 9TH 64. 946 96 919
2 998 34 971 66 944 98 918
4 996 36 969 @8  .942 100  .916
6 095 38 967 70 941 . 102 915
o 8 - .993 40 965 72 939 104 9213
) I,OO X 10 991 42 964 74 938 106 912
o A 12 .989 44 962 76 935 108 910
14 -.988 46 961 78 934 110 908
I \ 16 .986 48 959 B0  .932 112 .907
18 084 50 957 82 931 114 .90%
(2 8 20 983 52 956 84 929 116 903
w \ 22 981 54 954 B6 927 118 902
o \ 24 - 979 56 952 88 926 120 901
26 978 S8 950 20 924 122 .899
wn 28 976 60 949 92 922 124 .B97
= \ 30 974 62 947 94 921 126 .B96
w . } : ,
o . . ;
Z
W
o
-
J
o
S 100 — : \C
. AN
AN
\\
- iy - t
SAMPLE \CHART.
NOT|TO BE YUSED FORNGALIBRATION
10 -

0 100 200 300 4300 500 600 700
DISTANCE, cm '

Figure 2-2. Sample Positioning Chart for Radiac Measurements
with Radioactive Source in *‘Attenvated” Position
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1,0

100

ROENTGENS PER HOUR

22

SAMPLE GCHART

TABLE OF CORRECTION FACTORS
FOR

*OPEN" SOURCE

SOURCE H0. X
Sept. I 1957

v

Apply Correction factors w0 calibrating position indicated by
chars 10 compensate for the change in source strength with sime.

. Correc- Corvec- Correc- Correc-
Time  tion Time  tiom Time  tion Time tiom

(Mc) Factor (Mo) Factr (Mo) Factor (Mo) Facror -

0 1 32 973 64 546 96 919
1 998 34 971 66 944 98 918
4 996 36 969 68 942 100 916
6 995 38 967 70 941 102 915

B 993 40 965 - 72 939 104  .913
10 991 42 964 74 938 106  .912

12 989 44 962 76 933 108 ' 910
i4 988 46 961 78 934 110 908
16 986 48 959 80 932 112 907
18 984 50 937 B2 90 114 903
20 983 52 956 84 929 116 903
22 981 54 954 86 927 118 .902
24 979 56 952 8B 926 120 901
26 978 58" 9350 920 924 122 899
28 976 60 949 92 922 124 897
30 974 62 947 94 921 126 .896

N\

N\

AN

AN

<
SAMPAE CHART

1.O

NOT TO |[BE USED F CALIBRATION
\\
100 200 300 400 500 600

"DISTANCE, c¢cm

Figure 2-3. Sample Posiﬁohing Charl for Radiac Measurements
with Radiooctive Source in "Open” Position

Section 2
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- SECTION 3
'INSTALLATION

3-1. UNPACKING

The Radiac Calibrator AN/UDM-1A is packed in
four wooden shipping boxes. To open boxes 2, 3
and 4, first cut the metal bands; then, using a nail
.puller, remove all nails from the top of each box.
Remove shipping braces. Remove contents of each
box and checﬂ against the enclosed packing list.

Box No. 1 has been specially designed 10 conform
with the requirements of the Interstate Commerce
Commission for shipping radioactive material. To
unpack the Radiation Source Housing, first remove
the painted screws along the top-edge of the crate and
. remove the top cover. Remove the screws and the

four shipping brackets holding down the base of the -

Housing inside the case. The Housing is left on this
wooden base until its metal stand is assembled. The
parts of the crate should be reassembled and the
crate stored for future use.

3-2. SPACE REQUIRED

The Radiac Calibrator AN/UDM-1A should be
installed indoors, in an approved area approximately
25 by 40 feet which is free of dampness.

3-3. ASSEMBLY

2. RADIATION SOURCE HOUSING.—The Hous- -

ing is shi%ped already mounted on its steel base-plate
and should be mounted on its stand only after the four
legs have been bolied to the square floor-plate, Figure
1-2. :

All parts required for assembling the stand are packed
in shipping box No. 4. To complete assembly of this
-.component, proceed as follows:

(1) Bolt legs to floor-plate; toe-in top ends as in
Figure 1-2. '

(2) Set stand upright on floor-plate.

(3) Prepare to mount Radiation Source Housing.

The Housing is packed in shipping crate No. 1.
Because of its weigg‘, a hoisting system as a lifting fork
or block.and-tackle capable of lifting 1000 pounds or
more should be used to raise the Housing into position
on the stand. The Housing should be moved with
care so as not to strike the Aperture Plug Crossbar
and Control Arm. To mount the Housing, proceed
as follows:

_(1) Remove attachments holding Housing 1o ship-
ping crate. .

(2) Slowly raise Housing by means of its Hoisting

Handle. :

(3) Suspend Housing over the stand, line-up holes
under Housing with appropriate holes through flanges
on top of legs; attach with bolts.

(4) Remove shipping bolt locking Aperture  Plug

Crossbar before attempting to manipulate Control

Arm.

_slot; place lon
. outer vertical flange facing same side as single wheel

b. RADIAC ALIGNMENT STAND.—This stand,

- in shipping box No. 2, is shipped preassembled except

for the crlibrated Alignment Table; the mirror and its
supgforts are packed in box No. 2.

5(1) The Alignment Stand Carriage travels before
thg Radiation Source Housing on six 5-foot lengths
of track joined together so that the scale on the side of
the track runs in ascending numerical order. The first
tie of the first track section is attached to the fioor-plate
of the Radiation Source Housing Stand; the last tie of
the last wrack section is equipped with rail stops to

- prevent the Alignment Stand Carriage from rolling

off the wrack. To complete assembly, proceed as
follows:

(a) Lay track sections on floor in ascending nu-
merical order as indicated by scale on side of each’
section.

(b) Bolt sections together, using the bolt holes
provided in each end tie.

(c) Bolt notched tie of first section to floor-plate
of Housing Stand.

{d) Level carriage track as fequired.

(2) After the Alignment Stand is set on the track,

‘proceed as follows:

(2) Bolt alignment Table to flange on top ot
Height Control Column so that long slot in table is on
same side as Height Control Crank.

(b) Place short Positioning (x-axis) Bar on
table with outer vertical side of flange away from long
(y-axis) bar over short bar with its

on carriage.

(c) Lock both Positioning Bars onto table .by
gently tightening knurled knobs on ends.

(d) Unscrew knob from flange-end of vertical

- Mirror Support Bar; place bolt through slot in top of

table, screw on knob from underside of table and Jock:
firmly.

(e) Screw mirror onto threaded end of second
rod; attach to vertical rod on table by means of Clamp-

" Holder.

c. OPTICAL VIEWING STAND.—This compo-
nent is packed pardally assembled in shipping box
No. 4. q‘o complete the assembly, proceed as follows:

(1) Bolt legs to triangular flooi-plate.

(2) Slide upper ends of legs into holes in tripod
head, and tighten set-screws with Allen wrench to
fasten legs to head.

(3) Insert pan-head shaft through hole in tripod
head and tighten the Height Control Kaob.

(4) Slide forward end of Telescope through
metal clamp, tighten set-screws in clamp and fasten .
Telescope to pan-head by using the large thumb-screw
in pan-head.

3-1
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SECTION 4
OPERATION

4.1. GENERAL

When the Radiac Calibrator AN/UDM-1A is in
operation, the radiation is emitted as a cone-shaped
beam through the unplugged Aperture in the Radia-
tion Source Housing and is mainly confined to a fan-
shaped area as shown in Figure 4-1.

WARNING

There is leakage radiation in all directions
through the walls of the Housing and, there-
fore, after the components have been assem-
. bled the boundary line of the danger area,
_shown in Figure 4-1, should be prominently
marked to deter personnel from entering this
area while the unit is in operation.

Before the Radiac Calibrator is used to check and
calibrate radiac instruments, the operator should
bec&me familiar with the operating and calibrating
pracedures pertaining to the radiac instrument to be
tesfed. This information is found in the instruction
bosbi: for each type of radiac device and should be

available to the operator at all times.
Belfore a calibration test can be performed, the fol-

lowing adjustments must be made:

a. The radiac instrument must be correctly located
on the calibrated Alignment Table on the Alignment
Stand. ‘

b. The Alignment Stand Carriage must be posi-
tioned on its track the correct distance from the radio-
active source in the Radiation Source Housing.

\ / -}MAIN BEAM
400
& 300
w
; 10 mr/hr
= CONTOUR
= .
200 ——
i \ /

N\

/

\\

/‘.‘g’? | //

-100

400 300 200 100

CENTI

(o) 100 200 300 400
METERS

Graph of main beam and 10 mr/hr contours for UDM-1A Calibrator with the source in the
"open" position. The main bear contour was determined by the dimensions of the source
and collimator cone. The 10 mwr/hr contour was measured by means of an ionization chamber.

Figure 4-1. Radiation Patiern and Danger Area
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c. The Optical System must be adjusted so that
the radiac meter can be read by the operator from an
accepted safe distance from the source of radiation.

WARNING

~ In order 1o make the following adjustments,
it will be necessary 10 enter the danger area
indicated in Figure 4-1. Before stepping in
front of the Radiation Source Housing, the
operator should check the alarm warning sys-
tem and Housing controls to see that the Posi-
tioning Lever has been released so that the
port in the Radioactive Source Container is
positioned away from the Aperture in the
Housing wall and locked in the attenuated
position, and that the Aperture has been

tightly plugged.
4-2. ALIGNING RADIAC INSTRUMENTS

Differences in size of the case, construction and

location of inner components of various radiac instru-’

ments in use, requires that the x- and y-axis Positioning
Bars and Height Control Column be adjusted differ-

“ently for each individual unit aligned on the Radiac
Alignment Stand. Table 4-1 lists the radiac instru-
ments in use, and illustrates how each unit should be
located on the calibrated table according to the accom-
panying numerical seuings. The x-axis bar is shown
vertically and the y-axis bar horizontally for all settings
listed in Table 4-1 at the end of this section.

Figure 4-2. To.p View of Alignment Table
Showing Calibrated Rulings

4.3, POSITIONING ON ALIGNMENT TABLE

8. When checking a radiac unit that is already listed

_ in Table 4-1, the operator should proceed as follows:

.(l) Locate the appropriate aligning data for the
radiac unit in Table 4-1.

(2) Pbsition and lock the x- and y-axis bars on
the Alignfnent Table (Figure 1-5) so that the verrical
edges of the “L" shaped bars are set on the readings
as given §n Table 4-1.

(3) The radiac case (high range) or its removable
probe (low range) is then set on the table inside and
against the vertical edges of the Positioning Bars as
shown in the related illustration.

(4) With the Height Control Crank, raise or
lower the table to the appropriate reading on the cali-
brated Height Control Column as given in the book.

(5) The center of the aperture in the Radiation
Source Housing should now be directly aligned with
the center of the radiation sensing element inside the
radiac case or probe, the high-range element within
the case, or the low-range element in the removable
probe as illustrated in Table 4-1.

b. When positioning radiac instruments not listed
in Table 4-1, the alignment is determined as follows:

_(1) Loosen and move x- and y-axis Positioning
Bars to edges of Alignment Table.

(2) Note special marking at midpoimt (614
inches) on 13-inch scele nearest the Housing; see
Figure 4-2. The radiation sensing element in the
radiac instrument should be centered exactly on this

6Y4 inch marking and faced directly at the Radiation

Source Housing.

(3) If the outside of the radiac case or its probe
contain a marking locating the center of the radiation
sensing element within, place marked area directly
on 6% inch point facing the Housing.

(4) If radiac case and probe do not contain =
marking locating the inner radiation sensing element,
obrain its location from the instruction book accom-
panying the radiac. Mark on case and place on 6%
inch marking on table.

(5) If the radiac instruction book does not locate
the sensing element, remove inner assembly from its
case, place on table facing Housing with radiation

sensing element directly over 612 inch marking -

(Figure 4-3). Align x- and y-axis Positioning Bars

- against the right and rear edges of the radiac, at the

positions where the outside of the case would be if
the inner assembly were placed back into its case.

(6) Take the inner-edge readings of the x- and
y-axis bars and record them under their respective
headings on the blank spaces provided for this pur-
pose 2t the end of Table 4-1.
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RADIATION SOURCE
CHAMBER

. RADIAC
EQUIPMENT

RADIATION

SENSITIVE
VICE ATTTTTIM POSITIONING

-~ PLATFORM

//'}‘7

A

Y-AXIS
POSITIONING BAR

X-AX!IS
POSITIONING BAR

Figure 4- 3. Phantom View of Radiac Equipment Showing Location of Radigtion-Sensitive Device
Relative to Postitioning Platform

4-4. POSITIONING ALIGNMENT STAND

The distance between the Radiac Alignment Stand
and the radioactive source in the Housing will depend
on the type of radiac instrument and the age of the
radioactive material at the time the test and calibration

_is made. To insure more accurate calibration, the

Alignment Stand Carriage should be located on the
track at the distance where the radiation intensity pro-

duces 8 meter reading of approximately 34 or % of
full scale. For example, if the meter range of the
radiac instrument under test is 0 to 50 mr/hr, the
carriage should be moved to the location where the
radiation intensity reads approximately 3$ mr/hr on
the meter. The approximate location of the carriage
can be found on the positioning chart supplied with
the Radiac Calibrator; bowever, since the radioactive
material becomes weaker with age, a correction factor

" . must be applied, as explained in Section 3, paragraph

3, when positioning the carriage.

C 0

N

}"."'" A 3

Figure 4-4. location of Mirror for Radiac Equipment
Hoving a Horizontal Meter Face

Having a Vertical Meter Face -
Figure 4-5. Location of Mirrors for Rodioc Equipment
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4-5. ADJUSTING OPTICAL SYSTEMS

After the radiac instrument and Alignment Stand
have been correctly positioned, the next step is to
adjust the Optical System so that the operator can read
the meter at an accepted safe distance behind the Radi-
ation Source Housing.

a. This adjustment is accomplished as follows for
radiac equipment baving a2 horizontal meter dial:

(1) The radiac should be placed in an upright
position on the Alignment Table with the meter facing
upward. .

(2) Adjust mirror to a 45° angle above and facing
the meter scale, Figure 4-4.

(3) Adjust telescope to same height as mirror.

(4) Sighting over telescope, point it directly at the
meter image in the mirror by means of the Pan-Head
Control Arm, Figure 1-7. The telescope can be
moved vertically and borizontally and locked in posi-
tion by turning and tightening the Pan-Head Control
Arm. .

(5) Remove lens cap and sight through telescope,
focus for sharpest image of meter.

b. Should the radiac be of the type, or positioned in
such a manner that its meter is on the vertical side of
** - instrument, the Optical System should be adjusted

lows: :

.} Utilizing two mirrors (Figure 4-5), attach and
adjust a lower mirror so that it faces the meter at a 45°
angle and reflects the meter image to the upper mirro!
facing it at 2 90° angle. :

(2) Adjust and focus telescope as explained in steps
a. (3) through a. (5) above.

. 4-6. CHECKING METER ACCURACY

.- After aligning the radiac on the Alignment Table,
locating the Alignment Stand the correct distance from
the radioactive source, and adjusting the Optical Sys-
tem, the response and accuracy of the radiac meter is
then checked against a known intensity of radiatjon
in the following manner:

a. The radiation danger area is first cleared of all
personnel; the warning system should be operative.
b. Pull the left Spindie Release Lever, Figures 4-6
and 4-7, to release the locking pin of the spindle.
Swing the Radioactive Source Positioning Lever from
the “closed” position clockwise until it locks in the
“‘open” position. This turns the port of the Radiation
Source Container within the Housing so that it faces
the aperture at the side of the Housing for *full inten-
sity” calibrations. (See Figure 1-4 showing the plug
removed and the ports in “open” position). Turning
of the spindle from the “closed™ position operates a
micro-switch to put the warning system into effect.
c. Pull the Aperture Plug Control Arm away from
- -~ ousing to operate the mechanism which removes
ag from the Aperture, Figures 1-4 and 1-6. This

YA

operates a micro-switch and the warning system is in
effect for this position. (The warning system should
operate when either port is in'the “open” position).
For "attenuated source” (low intensity) calibrations,
omit step (b) above.

d. Read radiac meter through the telescope.

e. To close the radioacti'»é source, push the Aper-
ture Plug Control Arm toward the Housing to replace
the plug in the aperture. [Pull the Spindle Release
Lever at the right, Figure 4-%, and swing the Position-
ing Lever at the top of the Housing counterclockwise
to the "closed” position until it locks in place. The
warning system should stop operating if the radio-
active source has been properly sealed.

f. If the radiac meter reading does not agree with
the radiation intensity at that distance, refer to the
instruments’ instruction book for the proper adjust-
ment proceedure. After making the proper adjust-
ments, repeat the above steps, a. through e. for “open
source” (full intensity) calibrations, or c. through e
for “attenuated” (low intensity) calibrations.

RADIO MCTIVE SOURCE  POSITIONING LEVER
-

fj‘"?

SPiNDLE

APERTURE PLUG
CONTROL ARy

{open postion}

CORTROL ARM SHAFT

Figure 4-6. Aperture Plug Control Arm
System and Cam Sleeve

4-7. ALARM CIRCUIT

 Two single-pole, double-throw micro-switches are
provided on the Radiation Source Housing, which
serve to activate external alarm circuits for alerting
personnel when the Radiac Calibrator is in operation.
Each microswitch operates as follows:

a. Attached 10 the front of the Housing, directly
behind the Aperture Plug Crossbar (see Figyres 1-4
and 4-6), is the switch which activates an alarm when
the Crossbar and Aperture Plug are removed beyond 2
cerrain distance. The switch operates by pressure
from the Switch Trip Pin on the Crossbar.



. b. Removal of the Lever Assembly Cover atop the
Radiation Source Housing will expose the Lever
Assembly and the gther switch seated between the
two Lock-and-Release Levers, (Figure 4-7). Pressure
by the Switch Trip Pin on the Positioning Lever
Spindle operates the switch.

 WARNING

{

!
Before entering the danger area and removing 3
the radiac instrument, be sure that the radio- &

active source material has been properly
sealed off as indicated by the preceding
instructions.

T " MADIOATTIVE

;  BOURCE

: POSITIONING
© LEVER

SPINDLE
RELEASE
LEVERS

Figure 4-7. Radiooctive Source Control
Lever Assembly

4-8. MANIPULATING RADIOACTIVE SOURCE

Figure 4-7 illustrates the Lever Assembly (cover
removed) mounted atop the Insulator Stopple; its
function is 1o position the port in the Radiation Source
Container directly in front or away from the Aperture.
The Lever Assembly operates as follows (refer to
Figure 4.7, Lever Assembly, and Figure 4-8, exploded
view of Housing components):

a. The Radiation Source Container, located beneath
the Insulator Stopple, is rotated by means of the Posi-
tioning Lever.

b. The Positioning Levér, in turn, is attached to
the upper portion of the large Spindie atop the Insu-
lator Stopple. Running from the bottom of the
Spindle is the Positioning Rod which runs through the
- center of the Insulator Stopple, out the bortom and is

inserted into the top of the Radiation Source Con-
tainer. Rotating the Positioning Lever will rotate
.the Container located below the Stopple.

E - . " CONTAINER

Se¢
Paragrag

ALARM
TRIP PIN

MICROSWITCH
a

ZlIS
iz

P S X SPINDLE

g RELEASE

e, LEVERS

STOPPLE

_ RADIOACTIVE
., SOURCE

-

Figure 4-8. Exploded view of Housibg
Stopple Components
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c. Arttached to the Jower portion of the Spindle is
the Locking Pin. As the Spindle is rotated from one
side towards the other, the Locking Pin depresses
one of the spring-loaded Lock-and-Release Levers,
snaps into the slot in the Lever and the Spindle is
locked in that position. The Radiation Source Con-
tainer. below is turned towards or away from the
Aperture, depending upon the locked positikn of the
Spindle. _

d. When the Spindle is rotated and locked in the
position shown in Figure 4-7, a second and smaller
Switch Trip Pin on the Spindle depresses the roller-
lever-acruator on the micro-switch, which sets off the

. alarm system warning that the radiation is concen-
trated at the plugged Aperture, for calibrations in the
“open"” position by subsequent opening cf the plug.

e. By moving the Lock-Release Lever, the Locking

Pin will be released, the spring-loaded Spindle will
return to the opposire side where the other Lock-
Release Lever will lock the Spindle in that position.
The port in the Radiation Source Container will now
be facing away from the Aperture in the Housing. By
moving the Lock-Reiefse Lever and releasing the
Spindle, then rotating, the Spindle by means of the
Positioning Lever, the port in the Radiation Source
Container can be returked to the “open” position.

' WARNING

The Lever Assembly Cover should be removed
for maintenance purposes only after the radio-
active material has first been safely positioned.
The Insulator Stopple should never be
removed without first advising the Bureau of
Ships. ‘

TABLE 4-1. POSITIONS OF X- AND. Y-AXIS BARS, HEIGHT CONTROL, AND RADIAC EQUIPMENT

Equipment X-Axis - Y-Axis Height Radiac Equipment

Type and Range Bar Bar Control - or Probe Position
IM-3/PD 79 43 3.5
AN/PDR-T1B 7.6 - - 3.6 5.0




Section 4

TABLE 4-1, CONT'D. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND EQUIPMENT

Equspment X-Axts © Y-Axis Height Radiac Equipment
Type and Range Bar Bar Control or Probe Position
]
1
_ 5
Low Range: Center Probe &
v Over Cross Lines .
IM-57/PDR-27
- "High Range: 4.5 5.0 - 4.2
IM-68/PDR-18 8.6 4.4 6.0
IM-68A/PDR-18 8.6 4.4 6.0
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TABLE 4-1, CONT'D. POSITIONS OF X- AND Y-AX!IS BARS, HEIGHT CONTROL, AND EQUIPMENT

5.3 5.7

Equipment | X-Axis Y-Axis Height Radiac Equipment
Type and Range Bar Bar Control or Probe Position
Low Range: Center Probe
Over Cross Lines
IM-74/PDR-27C
High Range: 5.3 5.7 4.1._
Low Rangé: Center Probe
: Over Cross Lines
'IM-74A/PDR-27C
High Range: 4.1

8




Section 4

TABLE 4-1, CONT'D. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND EQUIPMENT

Equipment X-Axis Y-Axis Hesght Radiac Equipment
Type and Range " Bar Bar Control or Probe Position
{
H
%
Low Range: Center Probe 9
. Over Cross Lines
IM-74B/PDR-27C
High Range: 5.3 5.7 41
Low Range: ‘Center Probe
‘Over Cross Lines
IM-75/PDR-27D
‘- High Range: 5.3 5.7 41

e



‘ection

TABLE 4-1, CONT'D. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND EQUIPMENT

Equipment © X-Axis Y-Axis Height Radiac Equipment
Type and Range Bar - Bar Control or Probe Position
Low Range: _Center Probe
Over Cross Lines
IM-85/PDR-27F
High Rangci 5.3 5.6
IM-75/PDR-18A 8.6 4.4 6.0
IM-9-PD Center Dosimeters
Dosimeters Over Cross Lines

Mounted Upright




Write Settings for Additional Radiac Equipment

“ection 4

Equipment X-Axis Y- Axis Height Radiac Equipment
Type and Range Bar Bar Control or Probe Position
']
1
3
[

4-11
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Write Settings for Addifiona! Radiac Equipment

Equspment
Type and Range

X-Axss Y-Axis Height
Bar Bar Control

?diac Equipment
ior Probe Position

.

4=dg




P

Section 5. OPERATOR'S MAINTENANCE
5-1. Scope of Operator's Maiﬁtenance

The maintenance duties assigned to the operator of the AN/UTM-1A are
listed below together with references to the paragraphs covering the specific
maintenance functions.

a. Weekly préventive maintenance checks and services (para 5-5).
§

b. Cleaning (para 5-6). ?
3

5-2. Tools and Materials Required for Operétor's Maintenance

The tools and materlals requlred for operator's maintenance are llsted
below. -

Lint free cloth (FSN 8305-170-5062).

|m

c

Cleaning Compound (FSN 7930-395-9542).

jo
N

Iens cleaner {FSN 6760-&08-5175).

{21

iens tissue (FSN 6640-393-2090).

jo

Hand blower (air syringe) (FSN 5120-254-14612).

I+

. Camel's-hair brush (FSN 8020-246-8806).
5-3. Operator's Preventive Maintenfnce

. Operator's preventive maintenance is the systematic care, servicing,
~and inspection of equipment to prevent the occurrence of trouble, to
. reduce downtime, and to assure that the equipment is serviceable.

a. Systematic Care. The procedures given in paragraphs 5-5 and 5-6
cover routine systematic care and cleaning essential to proper upkeep and
~operation of the equipment.

b. Preventive Maintenance Checks and Services. The preventive maintenance
checks and services chart (para 5-5) outlines functions to be performed at
specific intervals. These checks and services are to meintain Army equip-
‘ment in a serviceable condition; that is, in good general-(physical)
condition and in good operating condition. To assist operators

5-1



in' maintaining serviceability, the chart indi-
cates what to check, how to check, and the nor-
mal conditions. The References column lists the
location of supplementary data. If a defect is
noted that cannot be remedied by the operator,
a higher leve} of maintenance is required. Rec-
ords and reports of these checks and services
must be made in accordance with the require-
ments of TM 38-750.

S-L.Operator’s Preventive Maintenance
Checks and Services Periods. Preventive main-
tenance checks and services of the equipment
are required weekly while the equipment is in
use. A week is defined as approximately 7

calendar déys of 8-hour-per-day operation. If

the equipment is operated more than 8 hours
a day, the weekly maintenance interval should
be adjusted. Adjustment of the weekly main-
tenance interval should also be made to com-
pensate for any unusual operating conditions,
Equipment maintained in a stendby (ready for
immediate operdtion) condition must have
weekly maintenimce. Equipment in limited
storage (requirhs service . before operation)
does not require weekly maintenance. Para-
graph 55 specifies the checks and services that
must be accomplished weekly and when the
equipment is initially placed in service or
removed from service for any reason.

5-5 Weekly Preventive Maintenance Checks and Services Chart.

Sequence No. Item to be inspec.ted Procedures References
1 Cleanliness — oo Check to see that equipment is clean. Para 5-6.
Warning: Do not place the hands or any other part
of the body in front of the housing port (fig. 5-1).
2 Aperture plug system_.._____ Check movement of aperture plug control arm;

aperture plug should move in and out of housing
port without binding. Be sure to replace aperture
plug in housing port,

5-6. Cleaning.

- Warning: Before performing any cleaning

. procedures, check fo see that the aperture plug (fi 1g.

' 5=1) is firmly seated in the housing port and

that the radioactive source positioning lever
is released (in the attenuated position). If the
aperture plug is not firmly seated and the
radioactive source positioning lever is not re-
leased, maintenance personnel will be subjected
to high-intensity radiation.

a. Mechanical Components. Inspect the ex-
terior of the radiation-source housing, housing
stand, housing controls, radiac alignment
stand, radiac alignment stand controls, track
(double rails), and optical viewing stand. The
exterior surfaces should be free of dust, dirt,
grease, and fungus.

Warning: Do not clean the area immedi.
ately around the housing port; the cleaning
material may become contaminated.

(1) Remove dust and loose dirt with a
clean, soft cloth.

Warning: Cleaning compound is
flammable and its fumes are toxic.
Provide adequate ventilation; do nof
use near a flame, ‘

Caution: Do not allow cleaning
compound to come in contact with
optical or lubricated surfaces. Use
cleaning compound sparingly.

(2) Remove grease, fungus, and ground-
in dirt from the exterior surfaces;
use a clean cloth dampened with
cleaning compound; dry thoroughly.

b. Optical Components. Inspect the exposed

_ optical surfaces of the telescope and mirrors. .
The exposed surfaces should be free of dust,

dirt, grease, and fungus.

(1) Carefully remove all dust, dirt, and
foreign matter from the exposed
optical surfaces of the telescope and
mirrors; use a camel’s~ha1r brush or
and air syringe.

h
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Caution: Do not use lens tissue
that containg silicone to clean optical
surfaces. Any residue that would be
left on the optical surfaces by lens
tissue that contains silicone could
affect the performance of the optical
parts. Use only the lens tissuve speci-
fied in paragraph 5-2.

" (2) Slightly dampen a wad of lens tissue

with lens cleaner.

(8) Gently wipe the exposed optical sur-

faces with the moistened lens tissue.
Use a circular motion; start from the
edge of the glass and work toward the

" center. .
(4) Dry the cleaned optical surface with

Ll ~htrn,

a fresh lens tissue; use the circular
motion described in (3) above.

Note. Check for radioactive contamina-
tion of the used cleaning materials. If any
radioactive contamination is detected, refer
to paragraph .10,

5=3




Section

6-1. Scope of Organizational Maintenance.
The maintenance duties assigned to organiza-
tional maintenance personnel of the equipment
are listed below together with a reference to
the paragraphs covering the specific mainte-
nance functions.

a. Monthly preventive maintenance checks
and services (para 6-5).

b. Quarterly preventive maintenance checks -

- and services (para 6-7).
¢. Lubrication (para 6-8).

d. Wipe test (p&ra 6-9).
e. Instructions for handling, storage, and

disposal of radioactive material (para 6-10).

6-2. Tools, Materials, and Test Equipment
Required for Organization] Maintenance. In

addition to the tools and materials required
for operator’s maintenance (para 5-2), the fol-
lowing items are required for organizational
maintenance,

a. Applicator, wood, cotton tip (cotton

swab) (FSN 6515-303-8250).
b. Tongs (FSN 6640-537-9088).
¢. Sandpaper (No. 000).

. d. Lubricating oil, general purpose, preserv-
ative (PL-Special) (FSN 9150-273-2389).

~ e. Radiac Set AN/PDR-27(*).

6-3. Organizational Preventive Maintenance.
a. Organizational preventive maintenance is
the systematic care, inspection, and servicing
of equipment to maintain it in a serviceable

{
1

5

6. ORGANIZATIONAL MAINTENANCE

" condition, to prevent breakdowns, and to as-

sure maximum operational capability. Pre-
ventive maintenance is the responsibility of all
levels of maintenance concerned with the
equizment and includes the inspection, testing,
and repair or replacement of parts, subassem-

‘blies, or units that inspection and tests indi-

cate would probably fail before the next

" scheduled periodic service. Preventive mainte-

nance checks and services of the equipment at
the organizational level are made at monthly
and quarterly intervals unless otherwise di-
rected by the commanding officer. The pre-
ventive -maintenance checks and services
(pera 6~5 and 6 7) should be scheduled con-
currently with the weekly preventive mainte-
nance checks and services (para 5-5).

b. Maintenance forms and records to be used
and maintained on this equipment are specified

‘in TM 38-750.

6~L. Monthly Maintenance. Perform the

maintenance functions indicated in the month-
ly preventive maintenance checks and services
chart (bara 6-5) once each month. A month
is defined as approximately 30 calendar days
of 8-hour-per-day operation. If the equipment
is operated 16 hours a day, the monthly pre-
ventive maintenance checks and services
should be performed at 15-day intervals. Ad-
Jjustment of the maintenance interval must be
made to compensate for any unusual operating

conditions. Equipment maintained in a stand- 7

by condition must have monthly preventive
maintenance checks and services. Equipment
in limited storage does not require monthly

- preventive maintenance.

61



6-5. Monthly Preventive Maintenance Checks and Services Chart.

References ‘

Sequence No. | Ttem to be inspected Procedures
1 Installation _______________ Check to see that equipment is properly installed.
2 » Mountings ____ o _____ Check to see that all bolts, nuts, washers, and pins
are properly positioned and secured.
3 Lubrieation . ______ Lubricate equipment________________ _____________ ‘Para 6-’

6-6. Quarterly Maintenance. Quarterly pre-
ventive maintenance checks and services (para
6-7) of the equipment are required. Periodic

I 4
H
stitute a part of the quarterly preventive

maingenance checks and services and must be
performed concurrently. All' deficiencies or

shortcomings will be recorded in accordance
with the requirements of TM 38-750.

weekly (para 5-5) end monthly (para 6-5) pre-

ventive maintenance checks and services. con-

" 6=T. Quarterly PreventiveMﬁintenance Checks and Services Chart.

Procedures References

Sequence No. | Ttem to be inspected

1 Aperture plog____________ Check for jamming or improper sesting of aperture
plug in housing port. Check area of aperture plug
control arm shaft which slides through cam sleeve;
clean aperture plug control arm shaft if necessary
(Iara 5-&,). If aperture plug sticks, unscrew and C
remove cap, and tighten cam roller; replace and :
tighten cap.

2 Lever assembly____________ Remove positioning lever assembly cover, and check [Para 5_63,
for proper positioning of movable parts and se- -
cureness of all connections; clean a&s necessary, .
and replace positioning lever assembly cover.
4 Preservation __ oo Check all surfaces for evidence of fungus. Remove {SB 11-573; TB
rust and corrosion from metal éurfaces by lightly SIG 364.
sanding them with fine sandpaper. Brush two thin
coats of paint on bare metal to protect it from
_ further corrosion.

5-S' - | Wipe test_ Perform wipe test (pare 6-9).
6 Completeness __..._____.___ Check to see that equipment is compl.te.

8 Alarm circuits-___-; _______ Check wiring of alarm circuits. Resolder loose con-
nections, and replace damaged wire.

- Modifications .- —eeeeomoo Check DA Pam 310- T to determine whether new
' applicable MWOQ’s have been published. All UR-
GENT MWO's must be applied immediately. All
NORMAL MWO's must be scheduled.

DA Pam 3104
and 310-T7

8 Publieations - ________ Check to see that all publications are comp]ete
serviceable, and current.

. 1 To be accomplished semiannuelly instead of quarterly.
6-8. Lubrication. Lubricate the equipment
monthly as follows:

pound. Refer to paragraph 5-6a for
cleaning procedures.

b. Apply oil (PL-Special) to the pivot are'
a. Before lubricating the equipment, clean  and sliding areas of the aperture plug cont
the parts to be lubricated with a soft, clean arm system.
cloth or & cloth dampened with cleaning com- ¢. Remove ahy excess oil; wipe dry

o ol o e ) st VOO, Y o




6-9. Wipe Test. a. Safety Precautions. A
/" ninimum of two persons is required to per-
k iorm the wipe test; one of these persons must
be the Radiological Protection Officer. Each
. person performing the wipe test will wear a

ilm badge and a pocket dosimeter.

b.-Performing Wipe Test.

- Warning: Do not place the hands or any
other part of the body in front of the housing
v port (frig. 5-1). .

(1) Write the date that the wipe test is
performed and the radiation source
serial number on paper tabs attached
to two cotton swabs.

.. (2) Moisten one cotton swab with dis-
tilled water or clean tap water.
Warning: Be sure the radioactive
" source positioning lever is in the at-
tenuated position.

(8) Unplug the housing port by placing
the aperture plug control arm in the
open position.

(4) Hold the wooden end of the cotton

swab with a pair of tongs, and wipe
the small end of the aperture plug
with the cotton swab. A gentle wip-
ing motion will remove any contapmi-
nation that is present.

Warning: Do not Jeave the cotton
swab unattended, or allow it to touch
any other object.

(5) Plug the housing port by placing the

aperture plug control arm in the -

. closed position.:

(6) Moisten the second cotton swab with
distilled water or clean tap water, and
wipe accessible areas of the radiation
source housing, including seams and
crevices where contamination may
appear because of leakage from the
radiation source.

c. Checking end Mailing Swabs. Perform
the following procedures in an area that is free
from all radiation, except for normal back-

( ground radiation.
' (1) Adjust Radiac Set AN/PDR-27(*)
to measure 0 to 0.5 mr/hr. Place each

cotton swab, in turn, in front of the

open probe (radiac detector) of the
AN/PDR-27(*) and note the indica-
tions. Do not touch the probe with a

cotton swab. '

(2) Any detectable indication on the AN/

"Qf oy

" PDR-27(*) above twice the back-

ground radiation or above 0.1 mr/hr
indicates that the AN/UDM-1A is
contaminated. Discontinue use of the
AN/UDM-1A immediately and wait
for instructions from the supporting
Nucleonics Primary Standard Labo-
ratory ({4) below). ’

(3) Place each cotton swab in a plastic

(4)

- (5)

(6)

bag and follow the procedures in (4)
or (5) below. : '

If the indication on the AN/PDR-
27(*) ((1) above) indicates that the
AN/UDM-1A is contaminated, place

- the plastic bags (containing the cot-

ton swabs) in a small cardboard box.
Measure the radiation at the surface
of the cardboard box. If the radiation
level is higher than 0.4 mr/hr, wrap
each plastic bag in a thin sheet of
Jead, aluminum, or other metal; re-
place the wrapped plastic bags in the
cardboard box, and recheck the radia-
tion at the surface of the cardboard
box. Mail the cardboard box to the
supporting Nucleonics Primary
Standards Laboratory.

Note. The supporting Nucleonics Primary
Standards Laboratory for the States of
Minnesota, Iowa, Missouri, Arkansas, Louisi-
ana, the area east of these States, and
USAREUR is at Lexington-Bluegrass Army
Depot; the supporting Nucleonics Primary
Standards Laboratory for the remainder of
CONUS and for USARPAC is Sacramento
Army Depot.

If no ‘detectable indication on the
AN/PDR-27(*) was obtained ((1)
above), place the plastic bags (con-
taining the cotton swabs) .in an en-
velope, and immediately mail the en-
velope to the supporting Nucleonics
Primary Standards Laboratory ((4)
above).

When the cotton swabs are received,
the supporting Nucleonics Primary
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Standards Laboratory personnel will 6-10. Handling, Storage, and Disposal of
check them and send a report to the Radioactive Material. a. Handle, store, ané
activity that submitted the cotton dispose of radioactive material as directed by
swabs. The report will state the the procedures in AR 700-52, AR 755-380, and
number of microcuries of contamina- TB SIG 225.

tion and instructions for handling
contaminated equipment (if neces- b. Because of the radiological hazard pres

sary). If no specific level appears on ent, pack radioactive material only under the
the AEC license held by the submit- supervision of a fRadiological Protection
ting activity, 0.005 microcurie of re- Officer. 3

movable contamination will be the : 3

maximum permissible level.

RADIOACTIVE v PLUG T
SOURCE
POSITIONING
LEVER
APERTURE
PLUG
RADIATION CONTROL ARM

(OPEN POSITION)

SOURCE
HOUSING
"HOUSING
PORT
CAM
SLEEVE

) . s . TB 6665-217-12/1-1|
. Figure 5-1. Radiation source housing.
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APFENDIX A

REFERENCES

AR

AR

DA

TB
TB
™
™
™
™

™

™

The following is a list of applicable references available to the
maintenance personnel of Radiac Calibrator Set AN/UIM-1A.

700-52
755-380

Pam 310-%4

Pam 310-7

11-573
SIG 225
SIG 364

11-55L3

11-6665-209-15.

11-6665-22L~15
11-6665-228-15

11-6665-230-15

38-750

Loglstlcs, Licensing and Control of Sources of
Ionizing Radlation .

Disposal of Supplig; and Equipment, Disposal of
Unwanted Radioagtive Material.

Index of Technical Manuals, Technical Bulletins,
Supply Manuals (Types 7, 8, and 9), Supply
Bulletins, and Iubrlcation Orders.

"Index of Modification Work Orders.

- Painting and Preservation Supplies. Availeble for

Field Use for Electronics Command Equipment.

Identification and Handling of Radioactive Signal
Ttems.

'~ Field Instructions for Painting and Preserving

E&ectronics Command Equ;pment.

Radiac Sets AN/PIR-2TA, AN/PIR-27C, and
AN/PIR-2TE.

Organizational, DS, GS, and Depot Maintenance
Manuael Including Repair Parts and Special
Tool Lists: Radiac Sets AN/PIR-27J, AN/PIR-27L,
and AN/PIR-27Q.

Organizational, DS, GS, and Depot Maintenance
Manual Including Repair Parts and Special Tools
Iist: Radiac Set AN/PIR-27P. '

Organizational, IS, GS, and Depot Maintemnance
Manuel Includlng Repair Parts and Specisl
Tool Lists: Radimc Set AN/PDR-27G. -
Organizational, DS, GS, and Depot Maintenance
Manual Including Orgenizationsl Repair Parts
and Special Tools List: Radiac Set AN/PIB-ETR.

Army Equipment Record Procedures.
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APPENDIX B

BASIC ISSUE ITEMS

Section I. INTRODUCTION

B-1. General

The equipment described in this appendix is for Radiac Calibrator Set
AN/UEM—lA. There are no items required for ynstallation, operation or

operator's maintenance.

%
3

B-2. Explanation-of Columns

_An explenation of the columns in section II is given below.

g. Source, Maintenance, &nd Recoverdbility Code, Column 1.

(1) Source code, column la. The selection status and source for the

listed item is noted here. The source code used is:

Code : Explanation
A - applies to assemblies that ere not. procured -er.——

stocked as such but are made up of two or more
units, each of which carry individual stock
numbers and descriptions and are procured and
stocked and can be assembled by units at indicated
maintenance categories.

(2) Maintenance code, column 1b. The lowest category of maintenance

(3)

authorized to install the listed item is noted here. The
maintenance code used is as follows:

-Code Explanation
D - Direct Support Maintenance

Recoverability code, column lc. The information in this column
indicates whether unserviceable items should be returned for
recovery or salvage. Recoverability code and its explaenations are .
as follows:

Note: When no code is indicated in theﬂrecoverability column,
the part will be considered expendable.

Code . Explenation
R - applies to repair partsland éssemblies that are

economically repairsdble at DSU and GSU activities
and are normally furnished by supply on an exchange
basis.

B-1




' b. Federal Stock Number, Column 2. The Federal stock mumber for the 1tem
'is indicated in this column. "

c. Description, Column 3. The Federal item name, is included in this
column. : .

d. Unit of Issue, Column 4. The unit used as a basis of issue (e.g.
ea, pr, ft, yd, etc) is noted in this column.

¢
1

€. Quantity Incorporasted in Unit Pack,“ Column 5. Nots used.
. : , 13
f. Quantity Incorporated in Unit, Column 6. Not used.

g- Quantity Authorized, Column 7. The total quantity of an item
required to be on hand and necessary for theé operation and maintenance
of the equipment is given in this column.

h. Illustration, Column 8. Not used.




By Order of the Secretary of the Army:

HAROLD K. JOHNSON,

_ o : _ General, United States Army,
Official: Chief of Staff.

KENNETH G. WICKHAM, _ . . .

~-

Major General, United States Army,

The Adjutant General. f i
Distribution:
Active Army:
CNGB (1) LBAD (1k)
* Dir/Trans (1) - stAD (30)
CofEngrs (1) : 70AD (1k)
755 (1) IEAD (7)
CofSptS (1) NAAD (3%
0cC~E (2) . SVAD (3
UsAMB (10) . AmAD (10) |
USAARENEBD (2) Sve Colleges (1)
USCONARC (2) S Div (2)
vsaMc (2) - | GENDEP (1)
USAMICOM (2) S - 8ig Sec GENIEP (L)
USAECOM (2) : ‘Sig Dep (6)
"ARADCOM (2) - USACRREL (2)
ARADCOM Rgn (1) - Fort Huachuca (5)
- © 0S Maj Camd (2) = . AR (2) i
- USACDCEC (20) . .~ - Fort-Carson (7)
USASTRATCQN (2) _ . . USAERDRA (2)
~ UsaESC (70) - .- USAERDAW (2)
Armies (1) | _ MAAG (2)
Sig FIDMS (1) . USARMIS (2)
USASCS (20) ‘ : ~ Frankford Arsenal (10)
- USASESS (LO) - Units org under fol TCE:
usaoces (LO) - . : (1 copy each UNOIN_DC)
. USASA (2) 11-155 11-552
- USACDCCEA (1) o - 11-157 1597 ¢
USACDCCEA Ft Huachuca (1) 11-158 29-25 (6)

Army Depots (1) except 11-587 29-134 (20)
NG: State AG (3) o
USAR: Kone

Fof explanation of abbreviations used, see AR 320-50.
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Army Adiutont Cenecrol Conter. |

' Recm.usuas., CHANGES 70 PUBLICATIONS AND ! A oate
i - BLANK FCRMS Use Part 7] {reversej for Repair Parts and
. Special Tool Lists (RPSTL) and Supply
2 For use of tis loem, see AR 110-1; the prepenent agency is the US Catalogs /Supply Manusis (SC/SM), 21 Oct 83
5 .

- (Forward (0 proponent of publication or farm) (Include ZIP Cocej | FROM: (Aciivily and iocatian) (include ZIF Codej

~

s e @' P o+ 0 e et s

Commander . o Commander
JS Army CECCM o ' US Army CECOM
| ATTN: DRSEL-ME-MQ ATTN; ORSIL-SF-MR
i Fort Mommouth, NJ 07703 ' Tort Monmouth, NJ 07703
{ PART 1. ALL PUBLICATIONS (EXCEPT RPSTL AND SC,'SM) AND BLANK FORMS L~
[ PU3LICATION/FORM NUMBER - OATE ritLE Operator s & Organizational Ma- | Qy/
§ ™M=11w8665-227-12 21 May 1982 tanance Manual Calibrater Set, Radiac!
oo t , 1 May AN/UDH-2 (NS 6665-00-179-9037) i
j ITEM ] PAGE PARA- LINE |FICUAE | TABLE RECD"HENDED CHANGES AND REASON ‘!
y LI-R i NO. GRAPH NO.* NO, NO. (Essct -'nrdl of recommended change mue be given) l
1 Inside|Front- [Coven ' Change. "... of a Radiological Protection Officer- M
Item (3, line | 15 | To: "...0f a Radiation Protection Officer:--
' Reason: To reflect proper designation of the posi-
tion listed ,
2 1-1 |l1-6.2a| 10 ; - - .. | Change: "...parts 19 and 20)."
' : ' .| Te:. "... parts 19,20, and 21).'
Reason: To ref*ect changes in TB 11-6665~227-12
and US Nuclear Regu;atory Commission regulatzons
P ; oa .
i3 1-1 |1-6.2¢; 3 - - C't*.angf= "...TS A*Jy Tlectronics Command..."
.| To: ...US ‘Army Communications = Electronics Com- :
-t | mand..." -
Reason: To ref*ec: commané namne chaage.
i 1-2 {1-6.2¢{ 5 | = | = |Change: ™...DRSEL-SF-E..."
i : .| To: "...DRSEL-SF-MR..."
; ' Reason: To refaac' atzention symbol change. .
iS5 .| 1-3 1-8 . 5§ = -~ °| Change: - ”...-Three encapsulated sources of 25 : .
' ' : © |millicuries..." = ;
To: "Three encapsulated sources of 45 millicurles fD
11
Reason: AN/UDM-2 has been refurbished with re-
placement sources of greater activiry.
6 1-3 [r1-8 7 | - | - Change'. "... source of 20 microauriesaﬂ“
To: "...source of 30 microcuries.
Reason:. AN/ UDM-2 has been refurbished with re- :
placement sources of greater activity. !
7 1-3 1-8 8 - - | Change: 'One encapsulated source of 25 millicur-
" ies."” ) ' -
To: "One encapsulated source of 45 millicuries."”
Reason: AN/UDM-2 has been refurbished with re-
placement sources of greater activity. 5
l.l':-,) ol -
f** - sReference to line numbars within the paragraph or subparagraph.
_____ 1D NAME, GRADE OR TITLE - . TELEPHONE EXCHANGE/AUTOVON, | SIGNATURE
j . JEARD TENPENNY .P,t.us EXTENSION . )
.{e.alth Physicist | AV 995-4427 /Q_MJ \ﬂfi// /




RECD»&M:NDED CHANGES TO PUBLICATIONS AND Use Bart 1 (reverse) for Repair Parts and

BLANK FORMS

CATE

Specisl Too!l Lists (RPSTL) snd Supply

Far . vae of this lorm, -see AR 110-1; the preponsnt agency |s the US Catsiogs /Supply Manuals (SC/SM). 21 Qct 83 !
Army Adiutent G.n-nt Ceontare R 5
’ “gx" *F orward io propanani of pubiication ar larm) (Inc lute ZI1P Coae) | FROM: (Activity and locatian) (Inciuda ZIP Code) ’:/ .

immander : : Commander o R i

Army CZCOM 'US Army CECOM e S

AIZN: DRSEL-ME-MQ ATTN: DRSEL-SF-MR {
Fort Monmouth, NJ 07703 Torz Monmouth. NJ 07703 i

D)

PART |« ALL PUBLICATIONS (EXCEPT RPSTL AND SG.'SM) AND BLANK FORMS

PUBLICATION/FORM NUMBER

DATE . TiTuE Operator's & Organization Ma-

!

21 May 1982 tenance Manual Calibrator Set, Radzaé
i

i

{

24-11~6665-227~12 .
_ : [ AN/UHM-2 (NSN 6665-00=179-9037)
ITEM |- PAGE PARA- | LINE |MIGURE | TaBLE RECOBMENDED CHANGES AND REASON
NO, NO, GRAPK NO.* NO, NO. (Exact -wdln‘ of recommended chenge muai'be given)
8 1-3 1-8 i1 - = |Delete; "Bremmgtrahlung produced,..Radiation dose

g | 1-3 l1-10a| 6| =.

Lo i 1-3 |1-10a S 6.l -
12 | 13 {1-10a |11 | =

13 | 1-6 |1-10b | & | -

A 2-1 |2-2¢ - =

10 .| ‘1-3 |1-10a | 20°( .. -

"|required in a ™.

" |ment sources of greater activirty.

-f:Change- Mees20-microcurie source..."

|To: “...three 45..."
Reason:. AN/UDM-2 has been re’urb*shed with replace-'

Change: '...three 25-millicuries. sources..."
|To: "...three 45-millicuries -sources..."

Reasoni: AN/UDM-2 has been refurbished with rcplacc-
lment sources of greater activity. _

" as paragraphs 2-2d and. 2=2e, .respectively:: U I
"1"Turn the manual valve clockwise to the closed posi—

xate from source... "to end of the sentence.
Kcason. Information supplied-ils inaccurate-and not

Ch;oge- "...(one 20 microcurie source..."
To: "...(one 30 microcurie source..."
Reason: AnlUDM-Z has been refurbished with ::ep].ace-J

foi "...30-microcurie source..." i
Reason: AN/UDM-2 has been refurbished with replace—

Change: "...three 25...

ment sources of- greater act*vity.

Change: '...encapsulated ZS-millicurie..."
To: "...encapsulated 45-millicurie,.."

ment sources of greater act:vicy.

Add the following paragraph after para 2,2b as para-
graph 2-2¢ and redesignate paragrapns 2-2c and 2-2d

tion to avoid damaging the manual valve. It should
be noted that a damaged nanual valve may_ Y. void the
AN/ UDM~2 container from being considered as US

E T sRelerencs to line numbers within the paragraph or subpsragraph,

ie .7 i NAME, GRACE OR TITLE

- ilth Physicist

TELEPFHONE tXChANGUAUTOVON. SIGNATURE -

PLUS EXTENSION
AV 995-4427 3&Z‘QQ4L¢0(\~JL@ojf3£L79’?f-

- ot « o

ment sources of greater activity. @ = (

Reasonn: AN/UDM~2 has been refurbished with replace—"




R=c SMMENDED Crianwed 1u PUBLICA TIONS AND o YN

S Use Part [] /reverse) lor Repuir Parts and i
“or wae of mll form, soe il;’:lND-Kl iOoRptfinom sgency le lh. us . CS:pecliul Tgol Lise (Rpflng)c.nd Supply . - i
Nimy Adjulent G-n-:ul Canter. . atalogs/ u.pply Manuals ( /_S.M)' 27 Oct 83 i -
] 1]
» {Forward 1o prapmanl LY puouc.uon or Iwn) {lncludo ZJF Cod-) FROM: (Aciivity and locatiun) (lhclui- ZJP Cod-) ' -‘l .
mRANAET . lunt el Deete o L e -Commander. .. . 70, 0. TR Tm
Army CECOM: e e LT o us Ai‘ny CECOM = = ot e oiimees ]
4; DRSEL-ME-MQ - .7 ] . ATIN; DRSEL-SF-MR =~ - :
sors Mommouth, NJ 07703 ° ‘ ) " TFort Mommouth, NJ 07703 o
PART i« ALL PUBLICATIONS.(EXCEPT RPSTL AND SC.'SM} AND BLANK FORMS o
ZSLICATION!F ORM NUMBER . DATE | TiTeE Operator's & Crganization Ma- |
M-11-6665-227-12 .. 7|21 May 1582 renance Manual Calibrator’ Set, Radiac!
. ' A.N/UD"I—? (NSN 6665-00-179-9037)" 5
TEM PAGE PARAe LINE [FIGURE | TABLE ' “ECDHM&NDED CHANGES ANO REASON V],
NC. NO. GRAPKR NO,* NO. NO. (Essct warding e!’:-camm-ndod change must be yvonJ $ -
i ) M N
4 co, at. .. | .| Department of. ra'nsporta:ion" Speoifieetion 7A Type L
' . A packaging." {
Reason; 7To preveant damage to the manual valve of |
) the AN/UDM-2. :
5 S 3.1 | - C4 [T = | 3-1 Chenge" "rs-sass/xnn-z (fig. 1-2) met ;
Dl el o o v Toq MTSw3495/IDM-2.(£4guila2)s M STy
‘ R, IR PRI Reason..,' 'I'o zef ‘lec: ‘the proper designation.
5 | 3«9 | = | = (3=1.1] - !« Delete: "“igure 3211 rs-3495/mm—2 discharge well
§ : : .. i | assembly, co;rection factor charc™ amgd: table--ebeve
i ; ‘Reason: . A.specific correction facter chart is
| . » : e T supplied with® each AN/UDM-Z : SRV I
. } NPT A S ! v S
T 3-8 ST R < £ B B IR Dele:e. "Figure 3-1 218 3494/UMD rate meter assems
\ . o A D "y | bly, corzection factor chart' and table.above: .
P ' ' " ;-| Reason: A specific correction factor chart is
o 5 . . supplied wi h eech AN/UDM—Z
. G e .. .. ; ._. : P . .
8 .. 4=2.] = Chan'ge:_".; ...of the Radiolog:.cal Protectﬂon Officer
. " .
. - ...of the Radiation Protection Of‘icer... !
. .| Reason: - To réflect _the proper designacion of the
’ ’ ) position listed.
9 i A=l « | .= | Appendix A Dele:e:' "AR 55-55 'b:ancportation of Radiaotive a.nd
' S A RN .| Fissile Materials Otlier than Weapons." . :
.7 S0 ..t | Delete:. - "AR-700-52 Licens..ng and . Control of Souroeq
R LI N -} 3 Ioniz.ng Radiation' !
. | - +|. - |pelete: "AR 755-1S. Disposa.l of Unwa.nted Radioactivg_ :
) ] S N S ‘Material”
T . " | Replace with: ""AR 385-11 Ionizing Radiation Pro=- -
Joo - .| tection (Licensing, Control Transportation, Dispo-
.7 - |+ |sal, and Radiation Protection) "
Joto |5, 7| Reason: Above listed ARs have been recinded and -
i o replaced by AR 385-11. e
. “ ®*Relerencs to line numbders within the persgraph or :ubp&npnnh.
| amE,  GRADE OR nn( L e ;Ehsz?;‘grgs:';smucu.urovou. SIGNATURE - _
_—sRD TENPENNY = | - IR 'Y/ \f?r_‘ i
ealth Physicist T 1 av 995-4427 | o :W W |
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gy,

:r—REC'JMMENDED CHANGES TO PUBLICATIONS AND || . DATE
; BLANK FORMS Use Part 1] (:e\jer:e) {orjepnn Psrts and
Special Taool Lists (RPSTL) and Supply

} For uvsa ol this (arm, sae AR J10-1; the preponent agency is the US Catalogs /Supply Manusls (SC/SM). 21 Oct 83
)

Atmy Adjutent Conof.l Ceontoe.

wPrrentae =

FROM: (Activity and location) (Inciude Z1P Cods)

Ccomander Commander
US Army CECOM - ) -US Army. CECOM
ATTN: DRSEL-ME-MQ ' - ATTN: DRSEL-SF-MR
Torr Monmouth. NJ 07703 Tor:s Mormouth. NJ 07703
: PART | - ALL PUBLICATIONS [EXCEPT RPSTL AND SC.'SM) AND BLANK FORMS
PUBLICATION/FORM NUMBER : joaTe : ﬁ TLE QOperator's & Organization Ma-
"—¢‘6°55 227-12 21 ¥ay 1982  lsnance Manual Calibrator Set, Radiac
: : i A"/"‘ 2 _(NSN ££65-00-172-9037)

recolMENDED CHANGES AND mnEASON
fExsct wording ol recommended change muai be given)

D TD: (Farwerd to proponent ol pusiication or larm) (Inchude Z1P Cods)

™

]
ITEH PAGE PARA- . LINE [FIGURE | TABLE |
NG, GrAPM | NO.* | NO. no. |

Glos | sary lJ 7 of Column 1 l Crange: “B:emsst}ahlung - Secondary electro-mag-
: netic radlation..."to the end of the definitiom.
To; "Bremsstrahlung (braking radiation) - Are
those X-rays that are emitted when high-speed )
charged particles passing close to a nucleus suf-
- fer rapld acceleration due-to the strong attrac-
ive coulombic force of the nucleus.' .
Qeason. -To have the definition comply with the
modern concept ion of the defindition. . ‘

2 Glos |sary 1,10 of Colunmn 1™ CHange. "Curie =~ 1"nat qua'ntity"of a z‘adioective..,

(. ; To: '"Curie (Ci) = The activity of that quano;:y of
R de . | 'radioactive material iIn which the number of dis:n-
tegrations per second 1s 3.7x10+0, - :
Reason; To have the definition comply with the [
modern coneeptzon of :He de:inltion. e -(

22 Glos |sary 1,16 of Colunn 1 | Change and alphabet-ze de‘inltzon "Dose rate -

o | The radiation dose delivered per..." to the eno of
the definition.

To: '“Absorbed dose rate (D-)- That quotient of D}
by dt, where dD is the increment of absorbed dose
in the time dt. A special unit of absorbed dose
rate is any quotient of the rad or its dose rate is
any quotient of the rad or its multiple or sub-
multiple by a suitable unit of time (rad s=1,mrad

h~1l, ete.). See absorbed dose.' ’ !
Reason: To have the definition comply with ICRD

Report 19 definitions. *

23 Glos |sary 1,20 of Column 2 - | Change: "Rad (r) - An exposure does of ) L - S .
the end of the definition. : !

To: "Rad (Radiation Absorbed Dose) - Is_the special
unit of absorbed dose where 1 rad = 1072 3 J Rg =L
and J represents Joule and RKg represents kilogram.
See absorbed dose."

Reason: To modify definition so it complies with
ICRU Report 19 Radiation Quantities and Units. .
'Rolaronco to line numbers within the paragraph or subparagrsph.

TELEPHONE EXCNANGEIAUTOVON. SIGNATURE

ED NAME, GRADE OA TITLE

. . g ————— -+ ———C—c ——
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n.-n.um:nugu Climitves v PUBLICATIONS anb Use Bart 1 (re J tor Repair P G e
. . 5 . teverse) lur Repair Puris an

. BLANK FORMS Speciatl Tool Lists (RPSTL) and Supply

or use a’ thiia form, sea AR J10-1; the preponent agency ls the US Calalogs /Supply Manuals (SC/SM). | 24 Oct 83

.emy Adivtent Cenaral Canier.

FROMI (Activity and locariun) {Juuudn ZIF Coda) i
" R ]

N: tForward to proponent ol publication ar lorm) (Ing lude ZIP Code)
} -mmander e R . Commander . ;
" army CECOM e e T . US Army CECOM [
N: DRSEL-ME-MQ © .| . . ATTN; -DRSEL-SF-MR |

‘rort Monmouth, NJ 07703 . Fort Monmouth, NJ 07703 i
FART ! . ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) AND BLANK FORMS ]

{TITLE Operator's & Organization Ma~ |
'tenance Manual Calibrator Sert, Radiac{
4

{

i

JBLICATION/FORM NUMBER CATE
M=11=-6665-227-12 :_Zl May 1982
o |AN/UDM=2 (NSN 6665-00=178-9037)
RECOMMKENDED CHANGES AND REASON
(Esact wording oil:.nemnondud change muat be given)

TEMW PAGE r PARAe LINE (FDGURE TABLE
NG, NO. l CRAPH NO.* NO. NO.

24 | Gios |sary 1,)25,..i0f CoJumn 2 | Change: 'Strontiurm-90 (Sr 90) =-..."
1 ' To: '"Strontium~90 (Sr 90)-..."
Réason;: vSpelling eorrection.

———

25 | Glos {sary 1 ’ 1 | Add and alphabetize definition; 'hbsorbed dose (D)=
P C | is the quotient of 6& by dm, where d& is the mean
: . energy imparted by ionizing radiation to the mat-
] . . ;| ter in a volume element and dm is the mass of the
j . . .~ | matter in that volume element. See rad.’' '
~ | Reason: Updating of glossary to comnly with ICRU

Report 19.

Add and alphabecize definition: 'ﬁxposure x)y - |
| Is the quotient of dQ by dm where dQ is the abso-
| lute value of the total charge of the ions of one
sign produced in air when all the electrons (nega-
trons and positrons) liberated by photons in a
volume - element of air has mass dm are completely
stopped in air.. "See .Toentgen."

Reason: Updating. of glossary to comply with ICRU
Report 19. ° . »

26 Glos jsary 1 : o ;

Add and alphabetize de‘inition.. "Rsentgen (R) -
Ehe speg 121 unit of exposure whers 1 R = 2,58X
c kg and C represents coulomb. - See &xpo~

sure.
Reason: Compliance wvith ICRU Report 19.

27 Glos |sary 1

Add and alphabetize definition: '"Dose equivalent
() = Is the produect of D, Q and N, at the point
of interest in tissue, where D is the absorbed
dose, Q is the Quality factor and N is the product
of any other modifying factors. The dose equiva-
lent is 2 measure of the biological e*fectzveness
of a given abscrbed dose, See rem."

Reason: Compliance with ICRU Report 19.

28 Glos |sary 1

Add and alphabetize definition: "Rem - Is the spe-
T cial unit of dose eguivalent. When absorbed dose |-
RS *Relersnce to line numbers within the peragraph or subparsgraph. '

- ;Auz.cnaoz OR TITLE . TELEPHONE EXCNANGE/AUTOVON, | SIGNATURE
) PLUS EXTENSION

_ﬂard Tenpenny .
iealth Physicist . AV 9954427 '__ 5624242544{7<;zzngcwazz<;;£>'
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' loave

{770: (Farward (o proponent of punll:anon a lorm) {Inelud- ZIP Coas) | FROMI fActivity and locatian) (Inchude Z1P Cada)

p——

i - AECOMMENDED CHANGES TO PUBLICATIONS AND . ) ]

i BLANK EORMS Use Purt I} reverse) for Repair Parts and H

i - Special Too! Lists (RPSTL) and Supply ]
For vee of this iorm, see AR 11C-1; the proponent cgency is the US Cotaiogs /Supply Manuals (SC/SM). 24 Qct 83 H

‘ Army adiutent Generni Centern : R

A .Commander
T ) US Army CEZCOM
' ~ ATTN; DRSEL=SI-MR
Torr Monmouth, NJ 07703

Commander
US Army CECOM N
i ATTN; DRSEL-ME-MQ

ROV JUR SO

! Tort Monmouth. NJ 07703
_[ PART 1- ALL PUBLICATIONS (EXCEPT RPSTL AND SC.'SM) AND BLANK FORMS
PUBLICATION/FCRAN NUMBER _ ] - loaTe | ',ﬂTLE Operztor's & Organization Ma-
T-11-6665-227-12 T 21 May. 1982 |tenance Manual ‘Calibrator Set, Radiac
_ ' . " ALAN/UDM-Z (NSN 6665-00-179-9037) .
ITEM PAGE PARA~ TLINE FIGURE | TABLE { . ' . RECOHNENDED CHANGES AND REASON
LI-R NO. GRAPH NO.* NQ, . NO. (Eaact waldl{u of ncmmndud change must be given)
25 | cont. is expressed in rads, E is in rems. See dose equi-

valent." ,
Reason; Compliance with TCRU Report 19.

30 |NRC For|ms 3 after | Glos|sary Replace. NRC Forms 3, dated June 1977, with the
: L : most recent edition of NRC Form 3, dated June l982

o |.. i |provided at emclosure 1.
1 - ! |Reason; To ut_lize the most current data in the ™.

¢ '
. . . M
. ‘

WA e

. *Relerence to line numbers within the psragraph or subparagrsph,
-0 NAME, GRADE OR TITLE TELEPWONE E!CNANGEIAUTOVON. SIGNATUYRE

._w_i;;ngRD IENPENNY . . "_PLUSthzuuou
_ «ealth Physicist ' " | AV 995-4427 Lré(éz : 4/ \%ag,yﬂ /
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- DEPARTMENT OF THE ARMY
HEADQUARTERS US ARMY COMMUNICATIONS-ELECTRONICS COMMAND
AND FORT MONMOUTH

FORT MONMOUTH, NEW JERSEY 07703-5000 -

. REPLYTO
ATTENTION OF

AMSEL-MF-MR o ' . . 6 May 1986

MEMORANDUM FOR RECORD

SUBJECT: Recommended Charges to ™ 11-6665—227—12 Operator's ard -
Organizational Maintenance Marmal, Callbrator Set, Radiac AN/UDM—2

t

1. Reference

_ a. DF, DRSEL-ME-PES, 22 Nov 83, subJect Revision of Technical Manual (TM)
11-6665-227-12. . ’ ’ L

b. FONECON between Mr. Thomas Brown, Directorate For Maintenance
Engineering and Mr. Joseph M. San‘cars;ero, CECOM Safety Offlce, 5 May 1986,
-.subject as above.

2. Reference 1a’provided.this office with a Control Number and projected
timeframe for incorporation of subject changes: Control Number Q84/0275 was -
assigned with an estimated completion date of June 1984. .

3. As indicated during reference 1b FONECON, subject changes, due to budgetary
constraints and types of changes recommended, have not yet been implemented.

4. Because of this fact, this comma:ﬂ has taken the initiative in providing
users of the AN/UDM-2 Radiac Calibrator Set with copies of the subject

requested changes.

5. This was done to ensure maximum safety and dlrectmn to all users of the
AN/UDM-2 Radiac Calibrator Set

BARRY J U,SI?’E:R
C, Radiolegical Sfty Engrg Br

Health

ysicist

Approved by:\fstkzbk. F\ *{6k~&. . o
STEVEN A. HORNE ) .
Acting Chief, Safety Office




