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MI=ITApY SPECIFICATION

RADIAC CALIBRATOR SET AN/UDM-I()

1. SCOPE

1. 1 This in a general performance specification which covers but one
typý" of test equipment for calibration of radisc survey uquipment.

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

1 The following specifications, standards, drawings, and publications,
of the Issue In effect on date of invitation for bids, form a part of this
spj.ciflcatlon:

. SPECIFICATIONS

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

MILITARY
JAN-P-106 - Packagi.,v and Packing for Overseas Shipmennt -

Boxc-s; Wood, Nallod.
MIT.-E-15090 - Enamel, Equipmn.nt, Light-Gray (Formuli No. 111).
MIL-S- 15395 - Stiver-Base-B razing-Alloy.

NAVY DEPARTMENT
G,.ncr-.i Sp,--cificitions for Inspection of Matu.rl.r.
13E-1 - Elk.ctronic Equipment, Naval Ship and Shore:. Ge'nar.'al

Spvciflcation.

DRAWINGS

BUlE XU OF SHIPS RADIO
RE60-D-125 - AN/UDM-1( ) Radiac Calibrator Set, Le.-d Spdfe,

Platform, Rolling Platform and Rails.
RE1O-D-673 - Shipping Box for Radiation Source ContAiner,

AN/UDM- () Radiac Calibrator SL.

*(Col rs of slwciflcatlons, standards, and drawings rctquircd by-contrtctors,
inconn-ctlon with specific procurement functions should be obtained from the
proci,ring Wncy or as dr. cted by Uti contracting officer.) i [)L)
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MIL-R-16131t(SHIPS)

2. 2 therpublications. - The following publications, of the issue In
%ff#.ct on at f IrLvltmtIon for bids, unless othcrwisv stated, form a part of
thir spcification:

INTERSTATE COMMERCE COMMISSIONREGUTLATION
R,..gulations for Transportation of Exflosives and Other

Dang.'rous Articks, etc.

(Information -is to th, av~ilability of these Regulations may be obtained
from th,, Int,..rzta-t,: Commcrce Commission, Washington 25, D. C.)

RECHTIR EMF NTS

1 General description. - The Radiac C.librator Set AN/UDM-I()
iscn¶lbrating apparatus which provides a suitable radioactive vourcc for
c..ibr.tinq r:udi.ic ::urv,:y -,quipmt;nt.

1. 1 The RZ.ditc Calihrator S& AN/UDM-I( ) shallbc constructed and
az'.-. •'l -o In L.,ccrd-inct with this specification -and Drawinna RE60-D-125
%."; RE10-D-673. Wh.ro th:. requirements of this sp,.cific.tilon conflict with
th.. r1r-twlnnq.:, thir splcific-ation shall govern.

2 Mlaterial. - Matcrials sp-c-iflkd hc.rein and in Drnwlng RE8O-D-125
shiil bU. -ntir-..y sit.atat- for th.: purpose intended. Ur.,. of oth,.r mati.rial
shall hav-y_ the aipproval of t-i%- turLau or ng.:ncy concerned.

2. 1 SlIVLr sol,•.,r shall conform to grade If of Specification MIL-S-15395.

2. n L. d --hall k,• at l- t 95. 0 percent pure.

f.i'-,m :rht .-ornpwu.tion. - Th,_ calibrntion ,.quipmcnt sh.al connist
of t . followi'1 J:

(a.) 1-vJ'Iitlon-:ourc... - Coba-lt 60.
(b) 5iourcc.. vontain,.r and filtering pluas.
(r) Platforrm for :;ourc,. containcr.
(,I) Pollin:j plhtform for ridiac --quipntnt.
(-.) Tr•cwk or rnil: for th,-. rolling platform.
(f) M.,-hani-sm for aictivating the radiation source.
(g) Optical system.

3..1 Ti.ition, :.ourc... - Th,: radiation sourcc shall be . Cobalt 60 soure 0
(Govcrnm.-;nt furnish, d mntorlal).

3. :!. 1. 1 Handling of radioactive sourc.:'. - Trh, contrctor shall at no time
I- recqulr..d to k=andh radioactivo -matcrialr during the- Ip.rformancv of this
contract.
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O. 3. 1.2 Tho following steps ahall b taken to assure saf and proper
ins.rtion of th. sourc,;:

(a) At the appropriate tim,;, the contractor will ship, with the.
approval of the bureau or agqncy conc;rnad, the empty

djataIon source capsule to the Activity of the Atomic Ene-rgy
Cormnilsdon concerned with supplylngthe source.

(h) At the appropriate time, the empty lea' sou-ce container cap
hkl•.d, L.-ad plugs, locking tolt and nzt shall be forwarded to the

N-ttional Burmau of Stand.rds with thc approval of the burcau
ur agoncy concernc.L

(c) All ei ipm,:.nt, 1..ss parts (a) wW (b), shall be pacioqed by the
cantractor and packcd as described in 5. 1 and 5. 2 and then
forward.d to a dcpot designated by the burc.au or agency
-ýonc-..rn-d.

2. .Fotrc.,. cont.in, r. - The arr-ngem,mrnt "rnd construction of th,.
zourc; cont'%n,.r .-hall I ..- "i _.hown on sheet 2 of Drawing RE80-D-125.
In ilvidiri) pirts for the contain .r and accc;ssor, Itoms .shal bi: fabrlcat.d

s,'hcwn ,,n sht..•-t , 4, !n 5 of Drawing RE6O-D-'115. Altrnmate methods
•.--• •r gntion and -onstruction may be used provided approval is obtainL-d

from tn, t-uratu or "yncy concerne.d.

1. . ThL Intennity of radi-ttion .tm-Anating from the radiation cont.
sh',ll i , tt .n•it.;d by m-ami" of two rlmovabl,: nlugs. Thcs, plugs shall be
:o con.'truct.'d that a Lad flitration of 12. 5 and 9. 5 cm. of lead can be obtain-L
7h- r, moval of th.. lad pi ins shall b- accomplished by sEich mo.ans that the
op.ratar can p.:rform thc n,,. ss-ry manipulations .. sily, julckly and In a
r. Oi.n of -t -"af. hourly rt., of radiation Intcnsity no that the totil accumulated
JO6,tit. px r wt.Lk do.,; not 0xc.ed 0. 3 roIntgL-, -

."l':tf rm for :o'zre-.z contain"r. - Drawing RE60-D-V15, sh%._et 6,
rhc..: d'... i'cr meti•n of ti.. platform. The ov..r-rdl slzý of th,ý platform
ant th. ni.. 'nd .jiri-p of the indlvicd'al p-arts shall conform to
Dr-wing RE6C-D-IW5. How, v-.r, different mthods of fabrication ar:
p.- rmizi!.1, provId.d that approval Is obtaint. from the bureau or agency
conce, rn.:d.

3. 3. I -k . rolling platform for radiac ,--uipmnL -

)rnwlng RFUTiC-E , -h.ets 7tnd 8, sbow th.. gcnerýU construction of the
track and the rolling pIntform. This platform Is not only a supporting
structurv for the.;-rradiac .-qulpment but also for parts of the optic.dl system
(3. 3.6). Details of th. cm',nztruction of these strict: res shall b.' .leterr.lned
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LIPa
S .3 5 M.,chajnum for actuating the radiation source cftw. -

rtmotely controilud wit.chanical merMxans the radialioo source capule shall be
cptmlo of being ralned or lowcred. This owchanlcal device shall be of sach
ctnstrnction that It cow be operaL~d eamtly and positivcly. In addition the
v: -chanism -in h hold the sourcc capsule accur17y In pLce, when it has been
ral--d to ,..Ith-.r the opernttng position within the soure€.contiar or osA of tho
pro.•uctiva sourc.: eontainer to a height of at Lknt 18 tchev above the top oa
thi. containr. Thn de~sign ,;hall be such that there Is to pz aslbllty of ,
JoLmming wl,..n the -- ourcv Is In the ..xposed postion.

3. 3. r. 1 Prior to the actual eon.truction of the m-chanism the contractor
shall submit the nece..-•y d.-tAalod drawings and plans, for approval by the
bur-au or agency conee-.rw.

6 2. m y - An optical sytem shall be supplied s .specifted
on sheet 7 o6fDrawinjgREO)-D-125.

. External finish. - Ext.'rnal finish of the oquipment shall tx- as
specified in Sp,.Ification 16F I. The finish coats shall be gray 1namel in
accordant . wit.• tVpc II, cl.-s.• 2 of Speclifcation MIL-E-15090.

3.5 Marking--. - All parts or sub-azsemblis shall be Identified byappropriat.. mrri-Lng.. A nam,.plat. shall be attachd to the source containr
having thu followint• Inscription:

l'dioactive
COP.AL 6o
.. ....... curies s.; of dat i..... unit #
irop..rty, Burc:au of Ships, U.S. Navy
Wastincjton 2:, D. C.

4. 5. TVi. unit nrrt., r and th.; cx2ct str-:n.'th of the soures, and date of
c.libratton off Ct..; .ourc.. shall be Iinaert•d by the burýau or ag,:ncy calibrating
th. sour--,.

6 wn~tr.ction an'd in.tallatlon books. - Inztruction and Installation books
sh-all be supplied --. =:p-cIft';] (s, & 1) and shall Includc, subj.ct to approval
of thu bureau or agency concerncd, all Information necesary for Installation,
oper•tion amr. rriint.nanco of the -quipmcnL

caton 7 Workrnansbip. - Womanshp shall bc as speciflcd in specif-
cation Vt7-,

01£ idtikil .kPV AVILAAL&t
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. SAMPLING, INSPECTIION, AND TEST PROCEDURX

4.1 General. - Preproduction, productio and selected prouc mnods
of the equipment sTer & satisfatorily pass the preproduction mid prodnction
Inspections and tests specified herein and any other testa n .rsawy, in the
Opinion of the cognizaA Government Inspector or the burmt or agency coeru,
to pr-ove compliance with the requirements of this specincition

4. 1.1 Performance of tests. - Before presecting e4 ipmea for
Government inspection, the contr ctor shall have azscertained to the besitat
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
-overnment inspector to pa.rticlpte in, witness, or ac-cept certified dala of
tests performed by the contractor or his suppLier. The contractor shel
make arrangements with the cognizant Government Inspector for test
schedules, and shall provide him with any Information regarding materials,
processes, or manufacturing data which he may- request. T0e co•tractor
shall permit the cognizant inspector to examine raw materials and processes
used in the contractor's or manufacturer's plants. Upon inspection, the
=ogmzant inspector may reject inferior raw materials and require the
correction of processes Incorrectly performed.

4. 1.2 Inspection procedures.*- For Naval purchases, the general inspection
procedures shall be in accordance with General Speciflictions for Inspection
of Material. 1

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

4.2. 1 General insetion. - Equipment shall be inspected and tested to
determine compliance with the requirements of this speclficati,-n and shall
include the following:

(a) Assembly, size, fit.
(b) Type and character of material, pLrts, and flnish including

prevention of corrosion.

4.2. Z 2Oerating test. - The equipment shal be subjected to a practic•l
operating test.

4.2.3 Controls. - Equipment shall be tested to determine the Suitabilit
ofCcontrols for safasCtory operauton.

I
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I

Notice. -, When Government drawings, uctftications, or other data ave
used-137 any-purpose other than in connection with a definitely related
Govcrnm..cnt procurement opvration,. th.. UnIted States Government theroby
Incurs no r-...;pon.1iVtlity nor any obligation whatsoever; and the tact that the
G..v,:rnni :nt mtay hav,., formulated, furnished, or in arn way suppUld the
said drawings, .pLcficatlons, or other data, Is wt to be k-garded by
Implication or uth.:rwisc p In any manner licensing thi k.plder or W other
person or orrporation, or conveying any rights or pormlisIon to nmifnutacture,
use, or svl .mny patcntftd tnvcnt1oM that may In any way be, related thereto.

P
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MIL-C-22211A(EC)
AMENDMENT I
23 October 1970

MILITARY SPECIFICATION

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

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

Page 1

Title: Delete "RADIO" and substitute "RADIAC'.

Page 5

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

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

4.2, item (c): Delete and substitute:

"(c) Inspection of preparation for delivery."

4.3: Insert the following as the first sentence: "Unless otherwise
specified (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
products procured by contractors shall be specified in the individual
order. )"

Page 8

6.1: Delete and substitute:

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

FSC 6665
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I 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~this document are not
able unless specified on the Contract Data Requirements List (DD Form 1423).
.a required by this specification includes, but is n*t restricted to the
Ing:

"(a) Contractor's quality assurance system (see 4.1.1)
"(b) Test procedures (see 4.1.3)".

Preparing activity:
Navy - EC

(Project 6665-N275)

U. S GOVERNMENT PRINTING OFFCE W7.433-692/249

Page 2
of 2 pages
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MIL-C-22211A(EC)
5 September 1969
SUPERSEDING
MIL-C-ZZ21 I(SHIPS)
30 October 1959

MILITARY SPECIFICATION

CALIBRATOR SET, RADIO, AN/UDM-I(

1. SCOPE I

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

Z. APPLICABLE DOCUMENTS

Z.l 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
I PPP-B-601-Boxes, Wood, Cleated-Plywood.

MILITARY
MIL-P-1 16 -Preservation, Methods of.
MIL- P- 15024 -Plates. Identification-lnformation and Marking for Identification of Electrical.

Electronic and Mechanical Equipment. -- -

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

STANDARDS

MILITARY
MIL-STD-IZ9-Marking for Shipment and Storage,
MIL-STD-1186-Cushioning. Anchoring. Bracing, Blocking, and Waterproofing; with Appropriate

Test Methods.

DRAWINGS

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

FSC 6665
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MIL-C-ZZZ1IA(EC)

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

tracting officer.)

2.2 Other publications.-The following documents form a part of thisspecification to the extent speci-

fied herein.- Unless otherwise indicated, the issue in effect on date of inxitation 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. Z0402.)

3. REQUIREMENTS

3.1 First article sample.-Prior to beginning production a sample shall be inspected as specified in 4.3
(see 6.Z).

3.2 General description.-The Radiac Calibrator Set AN/UDM-I( ) is a calibrating Bet which provides

a suitable radioactive source for calibrating radiac survey equipment.

3.2.1 The Radiac Calibrator Set AN/UDM-I( ) 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-Z shall be entirely
suitable for the purpose intended. Use of other material shall have the approval of the command or agency
concerned.

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

3.3.2 Lead shall be at least 95.0 percent pure.

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

(a) Radiation source - Cesium 137.
(b) Source container.
(c) Platform for source container.
(d) Rolling platform for radiac equipment.
(e) Track or rails for the rolling platform.
(f) Optical system.

2



MIL-C-ZZZlIA(EC)

3.4.1 Radiation source. - The source holder shall be designed and fabricated to meet Department of
Transportation "Special Form" requirements and be compatible with the AN/UDM-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-I( ) shall be at least 40 R/hr at one meter.

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

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

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

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

(a) The source model number.

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

Ic) 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-Z.

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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1.4.Z 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 q effort.

..4.4.4 Means shall be provided to keep the rolling platform on the track at all times.L
3.4.4.5 A clamping or holding device shall be incorporated which permits the rolling platform to be
ýd 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
3ed or lowered easily 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
.o 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 ,0rign 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). - Construction of the tripod assembly shall be in accordance
with Drawing RED 60001-6.

3.5 External finish. - External finish of the equipment shall be as specified in MIL-E-16400. The finish
coats shall be grey enamel in accordance with type fl, 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 number and calibrated by, and date of calibration of the source will be inserted by the
National Bureau of Standards, upon calibration of the source.

3.6.2 In addition, an identification plate in accordance with type A or B of MIL-P-15024 shall be
attached to the source container.

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

3.8 Safety. - The design, development and production shall promote maximum safety of both operational
and maintenance personnel and equipments during all phases of operational life in accordance with'MIL-E-
'6400.

4. QUALITY ASSURANCE PROVISIONS

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

. 4
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as otherwise specified in the contract or order, the supplier may use his own or any other facilities suitable
for the performance of the inspection requirements specified herein, unles. 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 changes to the approved plan which might
affect the degree of assurance required by this specification or other, applicable documents shall be sub-
mitted to the cognizant inspector and approved in writing prior to u*.

4.1.2 Government verification. - All quality assurance operations performed by the contractor will be

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

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

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

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

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

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

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

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

5



MIL-C-2221 1A(EC)

TABLE 1. First article inspection

Requirement Reference

Surface examination 4.6.1 '

Operating test 4.6.2 .2'

Structural integrity 4.6.3

4.4 Production inspection. - Production inspection shall be made on every equipment offered for de-
livery. The inspection shall comprise such examination and testing as will prove the workmanship and re-
veal the omissions and errors of the production process such as functional and performance tests at a
limited number of points, tests which detect deviations from design, tests of adjustment, and tests which
detect hidden defects of material. Production inspection shall consist of the tests approved in accordance
with paragraph 4.1.3 and shall include the requirements of table 11.

TABLE 11. Production inspection

Requirement Reference

Surface examination. 4.6.1
... )perating 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) Raiographic integrity
(d) Safety requirements

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

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

5. PREPARATION FOR DELIVERY

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

5.1.1 Level A. -

5.1.1.1 Source containers. - Each source container shall be individually packaged in accordance with
Method 11 of MIL-P-116. The aperture plug control arm system shall be lubricated for normal operation.
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5.1.1.2 Optical system. - Each optical system shall be individually packaged in accordance with sub-
method IA-8 of MIL-P-116 without preservative compounds.

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

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

against corrosion, deterioration and damage during shipment from the ýupply 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, bracingand blocking

shall be in accordance with MIL-STD-1186 to prevent movement and damage during shipment and handling.

The top of the source container shall be blocked so that it can not become separated from the source con-
tainer. The plug control arm shall be blocked so that it can not move during shipment and handling.

5.2.1.2 Accessory equipment. - Accessory equipment comprising a complete set, packaged as specified
in 5.1 shall be packed in containers conforming to PPP-B-601. overseas typelwithout cleats on the top

panel. Cushioning, anchoring, bracing, blocking and waterproofing shall-be dýý- with MIL-STD-

1186. The gross weight of shipping containers shall not exceed 200 pounds.

5.2.2 Level B. - Each source container and accessory equipment packaged as specified in 5.1 shall be

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

5.2.3 Level C. - Items comprising a complete set, except for the source container which shall be

packed in accordance with 5.2.1.1, shall be packed in containers acceptable to the common carrier and which
will insure safe delivery at destination in a satisfactory condition at the lowest applicable rate. Containers,

packing or method of shipment shall comply with Uniform Freight and National Motor Freight Classification

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

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

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

terial shall be marked in accordance with MIL-M-19590 and specifically Code of Federal Regulations.

Title 49, Section 73.391 through 73.394, as applicable. Each shipping container shall be marked with"fragile'

and "arrow" markings.

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

"Reusable container for Radioactive Source. Retain for reuse. To open, remove

screws with screwdriver and topcover. Remove screws and shipping brackets

holding down housing base inside container. Leave housing on base until metal

stand is assembled.-
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Unpacking instructions shall be placed in a sealed waterproof envelope 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.

I
6. NOTES

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

(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-NZ54)

t'U.r. GOVERNMENT PRINTING OFFICE: I1"-393-M/8295s0
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A lForm Approved

SPECIFICATION ANALYSIS SHEET Budget Bureau No. 119-11004
INsM-rCLT]ONS

This sheet is to be filled out by personnel either Government or contractor, involved in the use of the spec-
ification in procurement of products for ultimate use by the Department of Defense. This sheet is provided for ob-
taining information on the use of this specification which will insure that suitable products can be procured with a
minimum amount of delay and at the least cist. Comments and the return of this form will be appreciated. Fold on
lines on reverse side, staple in corner, an send to preparing activity (as indicated OR re'eras chreof).
SPECIFICATION

(ORGANiZATION (of sabsitter) CITY A NO STATE

C;ONTRACT NO. OUANTITY OF ITEMS PROCULRED DOLLAR AMOUNT

MATERIAL PROCURED UNDER A
1:1 DIRECT GOVERNMENT CONTRACT [:3 SURCONTRACT

1. HAS ANY PART OF THE? SPECIFICATION CREATED'"PROBLEMS OR REOUIRED. INTERPRETATION IN PROCUR•EMENT USE?

A. GIVE" PARAGRAPH NUMNER AND WORDING.

9. RECOMMENDATIONS FOR CONNECTING THE DEFICIENCIES.

2. COMIMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

3. IS.THE SPECIFICATION RESTRICTIVE?

C3 YES C3 NO IF 'YES', IN WHAT WAY?

4. REMARKS (Attach anypertinent dota ahich may be of use in..inpr4aing this specifiCation. If thereare addi-
tional papers, aetanc to form andplacne both in an enurvelope addressed to preparing acetiity)

SU.BITTED BY (Printed or typed mea' and activity) DATE

DDO rORM, 126 REPLACES NAVSHIPS FORM 4863. •HICH IS OBSOLETE
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rJS DePOrtment
of ironsporatauon
Research and
Special Programs
Administration

4DO Sevenin Streei. S.W
Washingt0n, DC. 20590

IAA =EIFICF E OF CCMPET AITIMPIT

Special Form Radioactive Material Encapsulation

Certificate Number USA/0166/S
(RevisiLo 3)

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

I. Source Description - The sources described by this certificate are
identifi ast Gamma Industries mxodels which are constructed
according to the Uisted drawing numbers:

Model No.DrwnNo

VVD and VD(HP)
NB, NBG and NB(HP)
Single Encapsulation Universal

Source
Double Encapsulation Universal

Source E
Single Encapsulation Side Weld

602-7001-0041

602-7001-005

602-7001-006

602-7001-007
602-7001-008

All ncdels are elded encapsulations constructed of 300 series of ARMOD
Type 17-4PH stainless steel.

II. Rtadioactive Contents - TMe authorized
sources consist of not xmre than:

model No.

yVD and VD(HP)

radioactive contents of these

Contents

300 curies of:

Barium-131
Cadmidum-109
Calcium-45
Calcium-47
Cesium-137
Chlorine-36Chromiurr-51
Iridium-192

V/Cobalt-60
Iron-59

Manganese-54
Phosphorus-32
Pubidiiuri-86
Selenium-75
Strontium-85
Thalliumn-204
Thulium-170
Tin-113
Ytterbium-169
Zinc-65

IFwd9

I/



Certificate Number UWO1/66/S, Revision 3

1I. Radioactive Contents (continued)

Page 2

Model No. (con'd)

NB, NBG and NB(HP)

Single Encapsulation
Universal Source

Contents (cont' d)

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

Cesium-137 mixture
I

500 -iues Iridium-192
20 curias Cobalt-60

Double Encapsulation
Universal Source

Single Encapsulation
Side Weld

IT.. This certificate, unless

5000 curies Iridium-192
2000 curies Cobalt-60

500 curies Iridium-1922Q curies Cobalt-60

renewed, expires July 30, 1987. /

This certificate is issued in accordance with paragraph 803 of the IAM.
Regulations and in response to the June 7, 1982 petition by
GCmra Industries, Baton Rouge, louisiana, and in consideration of the
associated infounation therein.

Certified by:

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

(DATE)

I/ Sety Series No. 6, Regulations for the Safe Transport of Radioactive
-F~aterials, 1973 Revised Editicn," published by the International Atcmic
Energy Agency (IAOl, Vienna, Austria.

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

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

Revision 1 issued to add Cesium-137 to Models VD and VD(HP)
Revision 2 issued to list alternate stainless steel type.
Revision 3 issued to extend expiration date.
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740 Salem Street, Glendale, California 91203 213/245-0187

Irradiation & Calitalion Equipment Lead 3hic•.i~idia • NIuchi.ar Applications

DATA SHEET - SPECIAL FORM CAPSULE TESTING
I

Capsule. Type: A-0096
Drawing Number: A-0096-C

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

Date: February 2. 1980

49CFR 173.398 Special Tests

l.Free Drop - 30' to 1/4" thick steel plate on concrete surface.

Results: No visible damage to capsule or welds.

2.Percussion - 1" diameter steel rod, wt. 3 lbs. dropp(-*d (cnd on .1
times through 40" distance on capsule laying on 1/4" ]..t-d 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 tfurnaco
and held at this temperature 15 minutes - thun allowed to cool.

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

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

Results: No visible effect on capsule - no leaking of CsC1
from inside capsule.

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

j-<._.Shephelrd

4!5N-d /0!e c/ 1
I JIV I;4A . A, :

VANUkAL: I Mil, ji-'; I Nk;IN!j I I: ý.- ;N: ;W. I i;,' I .;
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740 Salem Street, Glendale, California 91203 213/245-0187

Irradiation & Calibration Equipment • Lead Shielding ° Nuclear Applications

II

CERTIFICATION

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

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

J.L. Shepherd

Date: February 2, 1980

a II
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16 Decemrber 1971
!
\

MILTARY SPECIFICATION

RADIAC CALIBATOR AN/UDM-2( )

I

I., SCOPE

1.1 Scope. - This specficatlon covers the Radiac C.librctor AN/UDM-2( )
which provides the faciljtle: for checkin9 the operationci reliability crd calibration
accurocy of vnrrouý rodiecm.tiers and radioc set. The calibrator consists of a
dosimeter lig assembly and v doserate jig assembly; each assembly can be utilized
independerit >y of the other 1see 6. 1).

2. APPLICABLE DOCUMENTS

2.1 Documents. - The following documents of the Issue in effect on dute of
invitation fot bid or request for proposol form a part of the specification to the
extent s.ecified lherein.

SPECiFICATiONS

FEDERAL

PPP-B-585
PPP-B-601
PPP-5-621
PPP-B-636
PPP-B-640
PPP-F-320

PPP-S-760
PPP-T-76

PPP-T-97

NN-P-71
QQ-S-781

box, Wood, WireboudvJ
box, Wood, Cleated-Plywood
Box, Wood, Nailed and Lock-Corner
Box, Fiberboord
Box, Fiberboard, Corrjgctcd, Triple-Wali
Fiberboard, Corrugated and Solid, Sheet

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

Water Resistant, for Carton Sealing
Tape, Pressure-Sensitive Adhesive, Filament
-Reinforced

Pallets, Material Handling
Steel Strapping, Flat

FSC 6665

?ýý /I--
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MILITARY
'I

MIL-P-116
MIL-P-1 1268

MIL-M-13231
MIL-M-19590

Preservation, Methods of
Parts, Materials and Processes Used in

Electronic Communication. Equipment
Marking of Electrorde Items
Marking of Commodit;es and Containers to

Indicate Radioactive Material

STANDARDS
B

MILITARY

MIL-STD-105

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

MIL-STD-810.

Sampling Procedures and Tables for Inspection
by Attributes

Ouclity Assurance Terms and Definitions
Marking for Shipment and Storage
Palletized Unit Loads
Wired Equipment, Classification of Visual

and Mechanical Defects
Environmental Test Methods

'I

DRAWINGS

ELECTRONICS COMMAND

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

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

B.

• . f

2
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3. REQUIREMENTS

3.1 Constrc'tion.- The equipment shall be constructed in accordance with
the requirements JT s specif;cation, and of Drawing DL-SM-B-508965.

3.2 First Article Samples.- The contractor shall furnish first article samples
of-the calibrator in c.ccordance with the requiremepts contained in the bid request
and contract (see paro. 4.3).

3 .3 Parts, Mot-riols ond Processes.- In acddtlon to any requirements of this
specificaticon coverirn parts, maleriols and processes, such items shall conform to
MlL-P-1 1268, 'r;cljdulrg the selection requiremrents therein.

3.4 Performance Charc~cteristics.-

3.4.1 Calibration Accuracy.-

3.4.1.1 Do!_imt:tf-r Jig Assembly flower -ource).- The dose rate produced by
the lower sources shoi 6e wi:hin :LR.'1-n7-Nen reFoted to a secondary calib;'ation
standard*. When measured in a cordance wilh parograph 4.8.1 ,-]ing.-oe~rnment
Furnished Victoreen Model 555 Rodocon II, the dose rate produced by the lower
sources shall be 205 R,/min "L5R/min (see para. 4.8.1.2).

3.4.1.2 Dosimeter Jig Assembly (upper source).- The dose rate produced by
the upper source shalle n -. 05 /n when related to a secondary calibra-
taon stond.ord. When measured in acccrdonce with paragraph 4.8.2 using a Government
Furnished Victoreen Model 555 Radocon II the dose rate produced by the upper source
shall be 0.95 mR : 0.05 mR (see paragraph 4.8.2.2).

3.4.1.3 Doserate Jig Assembly.- All measured test position dosercttes shall be
within :k .5RP/min when related to a secondary calibration standard. When measured
in accordance with paragraph 4.8.2, using a Government Furnished Viktoreen Model
555 Radacon 11, the dose rate produced with the shutter in the 100 R/hr position shall
be 44.5 Pv/min * 0.5 /mmin (see paragraph 4.8.3).

3.4.2 Compatibility.-

3.4.2.1I Rodiacmeters IM-9( )/PD, IM-93( )/UD and IM-147( )/PD, when
exposed in the dosimerer jig assembly for the time specified on drawing SM-C-509026,
shall respond in accordance with the appropriate reading and tolerance specified on
drawing SM-C-509026. The discharge times should be adjusted for source decay in
accordance with the instructions ana data furnished on drawing SM-B-509027 and
specified in paragraph 3.10 (see 4.9.1).

3
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3.4.2.2 Radiacmeters IM-174/PD and IM-174A/PD and Radiac Set
AN/PDR-27( ), when caiibrated in the dczerate ji- assembly int accordance with
the instructions contained on drawing SM-C-509024, salil respond in accordcnce
with the appropriate reading and tolerance specified on drawing SM-C-509024.
The recdings obtained sheuld be adjusted for source decay in accordance with the
instructions and dqta furnished on drc,'Ang SM-B-5090;3 and specified in paragraph
3.10 (see 4.9.2).

3.4.3 Surface Dose Rate.- The maximum allowAble dose rate at any point on
the external surfoce of the calibrator set shall not exceed 2 mr/hr. This requirement
applies under all conditions of storage (see 4.10).

3.5 Weight.- The weight cf the equipment, less manual, shall be held to a
practica2 minimumn consistent with good engineering practice for the intended use,
but shall not exceed 40 lbs. (See 4.6.1.3)

3.6 Service Conditions.-

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

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

3.6.2.1 Temperature.- The equipment shall be capable of continuous
operation at any amb*ent temperature from -25*F to+ 125OF (see 4.11).

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

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

3.6.2.4 Salt Fog.- Salt fog such as is encountered in coastal regions or on
board ship (see 4.T8)T

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

3.6.3 Storage and Transportation Conditions.-

3.6.3.1 Temperature.- The equipment shall be capable of withstanding,
without deterioration damage or degradction of performance, long periods of storage
at temperature of -65 0 F to +155F (see 4.11).

.4
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3.6.3.2 Altitude.- Altitudes up to ard including 50,000 feet above sea
( level (see ,.i142)

3.6.3.3 Irmmersion.- Immersion 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 Ha-dling.- The equipment shall meet the test of 4.13
without degradation of performance. f

3.6.3.5 Bounce.- The equipment shall 'neet the test of 4.17 without
degradation of perfcrriance.

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

3.6.3.7 Rain.- After testing as specified in 4.23 the equipment shall
meet poragrcpFF'77 without degradation of performance (see 4.23).

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

3.7 Special Capability Requirements.-

3.7.1 Facilities.- Tle contractor shall be rcquired to provide in his p!ont,
or have direct access to a cobclt 60 source ccpcble cf providing a minimum field

intensity of 125 rods/hr at a distance of 1 meter From its geometrical center.

3.7.2 Equipment.- The contractor shoil be required to provide in his plant
a Victoreen Condenser "R" meter, or equivalent, calibrated by the National

Bureau of Standards or other ageýncy approved by the Government for measuring

radiation flux.

3.7.3 License. - The contractor shall be required to possess or obtain a
byproduct mataTi license for the AN/UDM-2( ) and its sources from the Atomic

Energy Commission as per Title 10, Chapter I, Code of Federal Regulations,
Part 30.3, or from an agreement-state in which located as per the Agreement-state
Regulations.

3.8 Interchangeability.- Like units, assemblies, subassemblies and replaceable
parts shall be physicaliy and functionally interchangeable, without modification of

such items or of the instrumnent. Individual items shall not be handpicked for fit or
performance however, matched pairs or sets, when permitted, may be interchange-

able as such. Reliance shall not be placed on any unspecified dimension, rating,

5
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characteristic, etc. (see 4.6.1.2).

3.9 Marking.-

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

3.9.2 Radioactive Warnings.- In addition to theýgeneral markings required
by 3.9.1, the contrcctor shall comply with the re'quirt'ments of MIL-M-19590.
Each source shall be etched or stamped with a unique serial number and some
symbol identifying the manufacturer and model number of the source. The
contractor --hall 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 S5erial Numbers.- Each equipment shall bear a serial number in
accordance with rhe reu-iemerns of Specification MIL-M-13231 and drawings
SM-[B-509016 and SM-B-5090)2a.

3.10 Charts.- The contractor shall update the correction charts, drawings
SM--B-5090=and SM-B-509027, which are required to be installed in the
doserate jig assembly and dosimeter jig assemb!y per drawings SM-D-508967 and
SM-D-508993. The -ear of source asscy shall be assigned a correction factor of
1 .0 for each chart and the remaining correction factors shail be derived cccord-
ingly. The chart shall cover a period of 20 years.

3.11 Radiological 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 contamination tests of 3.11.1 and 3.11.2 shall
not be accepted.

3.11 .1 Source Tests.- Each sealed source shall be subjected to the tests of
paragraphs 4.20.1 .1, 4.20.1.2, 4.20.1.3, 4.20.1.4 and 4.20.1.5 in that order.

3.11.1.1 Source Leak Tests.- This test is to be performed after the first
encapsulation and again after the second encapsulation. During tests out!ined in
paragraph 4.20.1 .1 and paragraph 4.20.1.3 any indication of bubbles from the
source or on the source indicates the source may be leaking and is not acceptable
for use in a calibrator.

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

3.11.1.3 Source Contamination Test.- Each sealed source to be used in a
radiac calibrator must be subjected to the tests of paragraph 4.20.1.5 before it
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is instcaled in the calibrator. The net counting rate in counts/minute (c/min)
(. of the smear paper, used to smear the source, must not exceed 100 times the

couninga officiency (E) cf the smear counting system for strontium -90. A
higher countin7 rctC- ;ndicates that the source is contaminated above accept-
able imi-t aona must be decontaminated and tested again until it meets the
occeptab!e limits or is rejected for use in a rodiac 'Calibrator.

I

3. I1.2 Caoibrator Contamination Tes.s.- Each calibrator shall be sub-
jected to dhe t-"s,. W porayuroh 4.20.2. Tenet counting rote (c/min) of
each o0 the coY.'.• Swrlhs used when following the procedures of paragraphs
4.20.2.2 onc 4.2U1.2.3 must not exceed 25 times the counting efficiency (E)
of the ;meoar contint' sy.tem for strontium -90. A higher counting rate indicates
that the source k to,,tominniead oaove acceptable limits.

3.12 Funocjs.- The eauipment (Including accessories) shall show no
evidence oi viohe fungus or corrosion when subjected to the test specified
in 4.22. Cortosicr is any visible degradation that can be attributed to flaky,
pitted, blistered, o- otherwi;e loosene, Firished or metal surFace.

3.13 Workmanship.- The cahibrcatcr shall be manufactured and assembled
in accordance with the applicable portions of M!L-P-i 1268.

.. QUALITM ASSURANCE PROVISIONS

4.1 Respons;h*-'ity fcr Inspection.- Unless otherwise specified in the contract
or purchase order, Ihe consractur iu resporisbie for the performance of all
inspection requirements as spieified hereir. Except as otherwise specified in the
contract or order, the contractor may utilize his own facilities, facilities of a
subcontractor or any comme.cial laboratory acceptable to the Government. The
Government reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure that the supplies
and services conform to prescribed requirements.

4.1. 1 Contractor Quality Assurance.- The contractor shall provide and
maintain a means of 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 effectiveness of the contractor's quclity
assurance methods and systems.

4.1.2 Government Verification.- All quality assurance operations required
of the contractor shall be subject to Goverrment verification at scheduled or
unscheduled intervals. Verification will consist of the following:
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(a) Sutveillonce of the contractor's operations to determine that
practices, methods, and procedures of the contractor's quality 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.

() Government product inspections to detirmine compliance of
the product with the specification and contract requimments.

4.1 .3 Accomodotion and Assistance.- The Government quality assurance
representative shall have the riqht to access to any area of the contractor's or
his subcontractor's premises where any part of the work is being performed. The
Government quality assurance representative shcll be afforded unrestricted
opportunity to \.erifs, conformarne of the product with specification reqvirements.
The contractot sOall make his inspection equipment and records available for use
b\, the Government quality assurance representative for verification purposes.
The contractor's personnel shall be made available for operation of such inspection
equipment as required.

-4.-1.4 Det'-iiri-•Specifica-ion MIL-STD.-109 applies for definitions of
inspection terms used nerein.

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

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

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

(c) Quality ecnftrrmance inspections.

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

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

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

I
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numbers in each column indicate the particulci tests to which a particular unit
will be submitted and the seq•uence in which it will be conducted. After
completing tests of Tchbie I, each unit shall have their sources removed and the
sources shall be te::'.cd in accordance with paragraph 4.20 (less paragraph 4.20.1.3
and 4.20.1.4).

Table I. - Order of Environmpntcl and Stress Inspection

I Numoer of First Article Samples (Units)

Inspecl c, n 10 Samples
(Note ij 5 Sarp)es

r Unit !J r,! Unit Unit UnivUnit Unit Unit Unit Unit
1 I 3 54 6 7 8 9 10

Nori-damagir.g(Note2l
temperature i I
Low --------------- I 1

Hi i -- - - - - - 2
AltiIude(elevztion)- '
LeolagL o rr, mersion) -
Dust - 2 2
Vibration ----------
Rain --- 3 3

Potentiallv damaging I
Hý;midiiy'(moistujre

resistance) ------- 3 3
Fungus (Notu 3) ---- i 1
Salt Fog(Note 3)--- 2

Bounce 2 2
Bench handling ----- 2
Shock ------------- 3 3

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

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

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

9
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4.4 Inspection Covered by Subsid;ary Documents.- The following shall be
inspected under the appiicobie subsidicry documents as part of the inspection of
equipment before preparation of delivery.

Item Where Required

Finish 3.3 1
Marking 3.9

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

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

4.5.2 An audit to establish that "as built" configuration of unit, assembly,
module or part meets the tesr requirements (other than equipment specification
performance) specified or, the appticable drawings for each unit, assembly, module,
or part. The audit shnii record all test methods used together with resulting

verification test data.

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

(a) !dentificati6n of unit, assembly, module, or part and details proving

compliance with 4.5.1 and 4.5.2 above.

(b) Discrepancies noted.

(c) Corrective action taken.

4.5.4 The contractor shall make aval~able to the Government copies of his
EVR report(s) no loter than 15 days prior to the submission of the first production
unit or lot. The results of the EVR shall be subjected to inspection by authorized

Government personnel at the time the first production unit or production lot is
offered for acceptance. Government inspection will be to the depth and extent
necessary to demonstrate that the "as built" hardware is in accordance with the

cited drawings. Copies of the EVR reports shall be made available to the

Government personnel during the inspection. The contractor shall provide the

following:

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

10
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tb) As required, responsible personnel from each Functional department
available for discussions in their respective oieas.

(c) Adequate administrative support for the EVR.

4.6 Quality Conformance Inspection of Equipment Before Preparation for
Delivery.- 1'4.e contractor shall perform the inspection specified in 4.4. and

.4.6. 1 througF 4.6.3. This does not relievefthe contractor of his responsibility
for performing any additional inspeclion which is necessary to control the quality
of the pr(cluci on-J to assu-e compliance wih oal specification requirements. The
G'-vernment will ,ev~ow and evaluate the contractor's inspection procedures and
exai.rine flie contractor's inspection records as an element of Government verifica-
tion (see 4.1.2).

4.6.1 Gfoup A I,,spection.- Equipment shall be assembled into discrete lots
for quolity cjon;f.rmance inspection, uti!izing the criteria of MIL-STD-105 for
deierminatior, of lot composition. Unless otherwis; specified, the lot size shall
bae dctermiried from table il, as related to prcduction rates necessary to meet
del;veiy schedules of the contrczt. The lo; size shall be adjusted throughout the
life cf ;he contract as necessary to provide for changes in con,-rcct delivery
sche-,.ules and procXciion rates. Ecal unit of each lot cf equipment shall be
inspecied for ccno'.rmance to ali *.he examinations and tests required in tcble Ill.
The quality coniorrrance of each lot ihall -,hcn be subjected to on audir, utilizing
the p;oceducc of MIL-STD-105, *uadei the gcneral inspectaon level 1! and the
Acceptob!e Quality Level (AAQL) indicated in table Ill. Group A functional
inrpection shall be performed in the order specified in table Ill.

Table !H. - Lot Formation

Production Rate Size of Lot

500 or more per month One week's production

51 to 499 per month Two week's production

0 to 50 per month One month's production

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

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

4.6.1.3 Weight.- The equipment shall be weighed (less manuals) to
determine conformance to paragraph 3.5.

Table I11. - Group A Inspection

Req imp AQL%
Inspection Poro Para Major Minor

Visuaiand Mechanical 3.1 4.6.1.1 1.0 4.0

Functional

Surface dose rate 3.4.3 4.10 1.0
Accuracy 3.4.1 4.8 1.0
Compatibility
IM-9( )../PD 3.4.2.1 4.9.1 1.5
IM-93A!/UD " 3.4.2.1 4.9.1 1.5
IM-147( )/PD
IM-174/PD )
IM-l174A/PD 3.4.2.2 4.9.2 1.5
AN/PDR-27()

Radiological

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

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

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

12
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4.6.2 Group B Inspeciion.- This inspeclion, inc!uding sampling, shall
conform to table IV 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 inspection. (See 4.6.1 for lot formction)

4,6.2.1 Order o! inspection within Group B.- Gr'oup
performed in the foliowing order:

Table IV. - Group Inspection

B inspection shall be

I

I t Rc Test AQLI~spection Para Para

I Interchangeabil1ty 3.8 4.6.1.2 4.0% Level 5-3

Temperature 3.6.2.1 4.11 2.5% Level S-4

Immersicr, 3.6.3.3 4.12 4.0% Level S-3

Bench Haridl;ng 3.6.3.4 4.13 4.0% Level 5-3

We'ight 3.5 4.6.1.3 4.0% Level.S-3

4.6.3 Group C Inspection.- This insiection shall con:ist of the tests specified
in table V cn-i sh:jii be p-erformed on units of product that have been subjected to
and passed group A and group B inspection requirements. Sample unils sholl be
selected in accordance with 4.6.3.1.

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

13
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Table V.- Group C Inspection

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

Altitude (storage) 3.6.3.2 4.14.2 2I

Humidity 3.6.2.3 4 I5 2

Salt Fog 3.6.2.4 4.18 1

Sond and Dust 3.6.2.5 4.19 1

Bounce 3.6.3.5 4.17 2

Vibmtion 3.6.3.6 4.16 2

Fungus (Note 1) 3.12 4.22 1

Alt"t re is) 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 4.21 1

EVR 3.1 4.5 *

Note 1: These tests sholt be performed only on the first production lot and on a sample

selected from the lot representing approximately the 50% point in production.

Shall be performed once on the initial production lot.

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

14 '
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responsible technical activity designated in the contract. After corrective action
has been toke:i, od6;tiona! .tarnle units shall be subjected to group C inspection
(all inspections, or the inspections which the sample failed, at the option of the
technical activity) c::d g:oup A rnd group.B inrpections may be reinstituted.
However, final uc&,2Iar.cc and shipment will be withheld until group C rein-
spection results t'-we shown that the correclive action was effective and approved
by !he tezrhnica! ,clivity.

4.6.4 Peiiection of Conforming Grolp B and Group C Sample Units.-
Unless cther.wite speciti &, rample units which haw been subject to and passed
both group B or. •rcup C iLsoectloris ,-ý'ay be accepted on -he contract provided
all damage is repuhed and the sample units are resubjected to and pass group A
inspection.

4.7 Performance Checks.-

4.7.1 Posit-,eter jig Assemrbly.- Insert a charged and calibrated Rodiacmeter
IM-93A/UD (see 4.9.1) in.o tie central we!1i of thz. assembly and dischýoge it in

accordonce w*t':h;, n-irctions on -rawing SM-C-509026. ',ep;at ihe above

pro:tJure for u toroi (; 3 re~cir.gs and cnlcicla:e the averace readinn. The averace
readinj ..holi be with;n tlhe :lloab• tc1e~ances specified on drawing SM-C-509026;

reodinos s'iall be vdj',zted for source decoy. RZepeat the above using a Rodiacmeter
IM-147( )/PD and a Pdc1ocmcrter IM-9 ( ),/PD.

4.7.2 Do-:Erctc J'q _Asemb!y.- insert the detector urit of a calibrated
Radiacr IM-14A-7PD ýnto rhv casse-mly and expose it to fields of 100 Rods and

10 Ruds from tnh source; readinas snall be in accordance with the allowable
tolerarices specdied on drowino SM-C-509024. Readings shall be adjusted for source
decay. Repeat the above using a calibrated IM-174/PD; readings shall be in
accordance with the allowable tolerances specified on drawing SM-C-509024.

Readings shall be adjusted for source decay. Separate the probe unit of a calibrated
AN/PDR-27( ) into the two tubular sections. Insert the small probe into the assembly

and with the radiac set switched to the 500mR/hr range, rotate the calibrator shutter
to the IOOR position. The reading shall be within the allowable tolerances specified
on drawing SM-C-509024; readings shall be adjusted for source decay.

4.8 Accuracy.- Each calibrator, when checked with the Government furnished

Victoreen M€,odel 555 Radacon II in accordance wi th the procedures specified herein,
shall meet the requirements of paragraph 3.4.1.

4.8.1 Dosimeter Jig Assembly Measurements (lower source).-
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4.8.1 .1 Interconnect the Radacon 11 and its accompanying remote head
in accordance with the manufacturer's Instruction Manual supplied with the
instrument; attach the probe (Victoreen Part No. 555-100-MB) to the appro-
priate terminals on the remote head and allow a 30 minute warmup.

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

4.8.2 Dosimeter Jig Assembly Measurements (upper source).-

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

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

4.8.3 Doserate Jig Assembly Measurements.-

4.8.3.1 Same as paragraph 4.8.1.1.

4.8.3.2 Doserate Jig Assembly shall be tested in accordance with drawing
SM-A-509093 parcgra,,h 4.0 and shcll meet the requirements of pFrc. 2.4.1 03.

4.9 Compatibility.-

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

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

Any Government furnished rodiacmeter, whose reading exceeds the specified
tolerance, shall not be used. Select 10 units of each type of radiacmeter and
charge to zero. Discharge each radiacmeter in its appropriate position in the
dosimeter jig assembly for the periodspecified on drawing SM-C-509026 for the
particular radiacmeter under test. Repeat the above procedure for a total of 3
readings for each rodiacmeter and calculate the average reading. The average
reading shall be within the al!owable tolerances specified on drawing
SM-C-509026; readings shall be adjusted for source decoy (see 3.4.2.1).
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4.9.2 Doserate Jig Assembly.- Calibrate all Radiacmeters IM-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 National Bur•au of Standards.
The instruments shall be calibrated at the following points:

Instrument Calibratiorn Point Tolerance

IM-174A/P D 100R/hr :15%

IM-174-PD -IROO/hr ±10%

AN/I/'DR-27( ) 250 mR
25 m-R ±20%

2.5 mR
0.25 mR

Any Government furnished equipment which can not be calibrated shall not be
used. Select 2 units each of Radiacmeters IM-174 a'nd IM-174A and 2.units
of Radioc Set AN/PDR-27( ) and check the calibration of coch unit in the
calibratot in occordonce with the proce:dures speclfic~ on drawing
SM-C-50O',24. ,epeat ecach check for a totai cf 3 readings per unit and the
average reodiog per unit shell be within the allov•able to!erances specified on
drowing SM-C-509024; readings shall be odiusted for source decay (see 3.4.2.2).

4.10 Surface Dose Rote.- Using a Government furnishcd Radiac Sct
AN/jPDR-27 (wjh Ibex rem"-ved), calib,'ated cs specified in paragrap. 4.9.2,
the sudfuces of the Radicc Colibrator AN/UDM-2 shali be monitored for conformance
to the requircment of paragraph 3.4.3.

4.11 Temperature Tests.-

4.11 .1 High Temperature.- The dosimeter jig assembly as defined by drcwing
SM-D-508967 and the doserate i-ig assembly as defined by drawing SM-D-508993

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

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

(b) Step 3 shall be for 24 hours.

(c) Step 4 shall be+125'F.

(d) At steps 5 and 7, equipment shall meet the performance checks of
paragraphs 4.7.1 and 4.7.2.
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4.11.2 Low Temperat.re.- The dosimeter jig assembly and doserate jig
assembly, as defined in paragraph 4.11.1, shall be subjected to Procedure I,
Method 502 of MIL-STD-8I0 with the following exceptions:

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

(b) Temperature for step 4 shall be -25*Ff

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

4.12 Immersion.- Immerse the equipment, closed as for storage or trans-ý
portation, in a tank of fresh water so that the surface of the water is not less
than 3 feet above fhe uppermost point of the equipment when submerged; the
water sliall be ao room temperature *10"F. The equipment shall be immersed
for 2 hours and then removed and visually inspected for evidence of leakage
into the case (see 3.6.3.3).

4.13 Sench Handling.- The equipment, locked as for storage or trans-
portation, saT! 1--e paiced on a sol*d, 2 inch fir berch top. Tilt the equipment
through on angle of 30"' using one edge as an ax;s;'a low to drop freely back to
the horizontal. Repeat, using the remaining three edges of the some horizontal
face as axes, for a total of 4 drops. Repeat the above with the equipment
resting = theerernmining five faces for on overoll total of 24 drops. Upon
completion of te test, the equipment shall meet the performance checks of
paragraphs 4.7.1 and 4.7.2 (see 3.6.3.4).

4.14 Altitude.-

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

4.14.2 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 and 4 of
Procedure I, Method 500 of MIL-STD-810. Upon completion of step 4, the
equipment shall be tested per paragraph 4.7.1 and 4.7.2 (see 3.6.3.2).

18
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4.15 Humidity.- T,. uquiprment !hO!i be subjected to Procedure I!,
Method 507 af MIL-STD-10 except that:

{c) The equipmnnt shcMl be opened into its 2 halves during step I.

(b) Step 2 shawl be deleted.

(c) Performance check, per paragraphs 4.7.1 and 4.7.2 shall be
accomplish',ýd dur ing step 4.

(d) qu;m. :'t 'h:iJ! bIe cloved c,. for storouje or trolsportation during
the first 3 dy-les uf step 6. During cycles 4 and 5, the equipment shoH be
ori~ene uas ,,, .;.-• ...

(e) Perfcrmance check, per paragraphs 4.7.1 and A.7.2 shall be
accomplished dtring step 8 (see :3.'6.2.3).

4.16 \ribrat;on (Resonance Search).- The equipment shall be subjected
to Procedu:e X•i, prarcrn pf-T•.i M•.nT d 514.1 of•MIL-STD-810. t-olt
ezc-h bwali of ;1e equipn:erit on to tne iable in turn so that the cquiprr,-rt may.
be obse-rved - 'C tImzzn' . U,.'on cor.-pletion of the test. 'he equipment
shill t.eet th• performjnce chec1 s of .4.7.1 and 4.7.2 (see 3.6.3.6).

4.17 •our._e.- The eauwiment shail be subiected to Procedure XI,

paragraph 4.16.2,Me*hod 5`4.i of MIL-STD-810. Upon corpF-etion of the
test, the eq-opnicnt ;hall meet the performance checks of 4.7.1 and 4.7.2
(see 3.6.3.5).

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

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

4.20 Radioloaical Tests.- These tests shall be performed by or under the

direct supervision of the Radiclogical Protection or Radiological Safety Officer
employed by the contractor in accordance with current Atomic Energy Commission

Regulations.

4.20.1 Source Tests.-

4.20.1 .1 Source Leal, Tests.- Fill a 200-500 ml beaker about 2/3 full
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of water. Boil water for several minutes to drive off any dissolved air. (Note:
the sensitivity or the test will be increased by addition of ethylene glycol to
increase the boiling point). The temperature of the water should be kept above
950C during the remainder of the tests. A transpcrent beta shield (preferably
plastic), having a minimum area density of 1g/cnm2, should be placed betwecn
the individuals performing or observing the tests and ;he beaker, its heat sources
and the shielding type source container, to protect tfl)em from the radiation. A
light should be directed on the beaker at right angles to the line of view of the
operator. Core should be token to insure that the lipht does not shine in the
operator's eyes. Using remote handling tool(s), remove a source (at or below 30C)
from the shielded container ana drop it into the hot water. Closely observe the
source and the water above it For one minute. (Note: A large hand lens mounted
near the beaker or the use oi binoculars- or a telescope that will Focus on obiects
as close cs two or thrcee feet will aid in this test). Bubbles from the source or on
the source itricote a leak.

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

4.20.1.3 Second Encapsulation Leak Test.- After the second encapsulation
of the sc'jrce repeat the test described in4. 2 0 . .1.

4.20.1.4 Second Encapsulotion gloat Test.- Afier a source has possed the*
test outlined in 74.20.i .3, rcpeat the test of 4.20.1.2.

4.20.1.5 Source Contamination Test.-

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

2. Calibrate the beta counting system by placing 0.1 ml standard
Sr90 counting solution (0.005-0.015 microcuries per milliliter)onto a piece of smear
paper and air dry. Center the standard solution smear paper on a planchet and count
for a minimum of ten minutes. Calculate Sr90 d*sintegrotions per minute (A) by
multiplying ,tandard solution concentration (uCi/mi) by 0. 1 ml and by 2.22 x 106

disintegrations per minute (d/min.) per microcurie. Calculate overall counting
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efficiency (E) in counts per disintegration of Sr90 by subtracting bockgrounc
number of counts (gotten by counting clean piece of smear pcper for same time
as standard solution smear pap(;-) from the number of counts from the siandard
solution .miear p~Per, dividing by the counting time, then dividing by A.
Calculate the standard counting time (T) in minutes by using the following
formula:

T 8 x 10-4 (50E + B0
-2 •

where B is background counting rate in counts per minute.

3. To test each source attcch a clean piece of smear paper

to the rubber or pF'.ric-tipped handlcs (use rubber cement if necessary). Pro-
tect testing personnel by plocing C transporent shield (at least 1 9/cm ,

prefercbly plomtic) be,-ween the personnel and source handling crea. Handling
the source with one pair of tongs and the smear paper handle with another pair
of tc~nnqs vipe all surfaces of :he 'ource opplying moderate pressure. Count the
test smear paper in the some moainer as the background and standard solution
"moear paper were counted. The counting time will be the next largest whole
number of minutes greater th'in T. "M

4.20.2 Calibrator Contamination Test.-'

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

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

2. Use the following formula to calculate T:

T 6.4x 10-3 012.5E + B)

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
hr-le while the swivel cover is swung aside.
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Swing aside the swivel cover and using a cotton swab, wipe around the inner
surface of the access hole. Using the procedure of 4.20.2.1, check i he
cotton swab for contamination. WARNING: Prior to checking the swab for
contamination do not !eave the swab unattended or allow it to touch any object.

4.20.2.3 Doserate Jig Assembly Wipe Test.- Open the drawer and using
a cotton swab, wipe the inside and outside surfaces of the drawer. Using the
procedure of 4.18.2.1, check the cotton swab for c6ntamination. WARNING:
Prior to checking the swab for contcmination do not.Ieave the swab unattended
or allow it totouch any object.

4.21 Shock Test.- The equioment shall be subjected to Procedure II,
Method 516 of MIL-STD-810 except that the height of drop shall be 2 feet.
Upon completion of the test, the equipment shall meet the performance checks
of paragrcphs 4.7.1 and 4.7.2 (see 3.6.3.8).

4.22 Fungus Test.- The equipment in its opened position shall be subjected
to Method 508 of _lL-STD-ý810 (see 3.12). Performance check, per paragraphs
4.7.1 and 4.7.2, shall be accomplished upon completion of the test.

4.23 Rain test.- The eauipment, closed as for storage or transportation,
s 1! be tested as follows:

4.23.1 Dry at 150o*+.5°F For 48 hours.

4.23.2 Condition for 4 hours at 77=0±5*F and 50 to 60 percent relative
humidity.

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

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

4.24 Quality Conformance Inspection of Preparation for Delivery.-
Preparation for delivery shall be inspected in accordance with Specification
MIL-P-1 16 to determine conformance to the requirements of section 5. The test
of paragraph 4.20.2 shall be performanced on each unit prior to packaging and,
pa...2ing.
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5. PREPARATION FOR DELIVERY.

5.1 Preservation and Packaging.- Preservation and Packaging shall be level
A or C as Tecifeiý (Fee 6. I).

5.1.1 Level A.-

5.1 .1 .! Clec:iiii.- Rcdiac Calibrator AN/UDM-2 shall be cleaned in
accordancc with pr;ress C-1 of '-AIL-P-1 16.

5.1.1.2 DryiR-.- Pad;ac Calibrator AN/'JDM-2 shall be dried in accordance
with the app l'7caJ[procedures of MIL-P-1 6.

5.1. .3 Prescrvoi;on Application.- None required.

5.1.1.4 Unit Pockogii'g.- Unit packaging shall be in accordance with the
methods prescrTbcd in /IAL-P-- 16 as -pecified herein.

5.1.1.4.1 Tecnnicoa Literature.- Each technical literature sh-ill be packaged
Method 1C- 1.

5.1.1.4.2 Ro:liac Cnlibrcitor AIQ.J/UDM-2.- Each calibrator shall be individuaily
pKo,. 2 fd /ietho xll Ot•(to:ovs: Secure thee s'ipping locks of both cssen1blies of the
calibrator. P'lce the 2 ha ve: o.f the colib-ccr :oqether and secure the fastenings.
Cushicn the cali'raotor on all svjrfacns with cell- or pads or both fabricated of fiber-
board coun:,rinirg to PPP-F-220, type CF, class vo,,ather-resistant, variety SW, grade
W5c, desiýned "o piotect all prc,,ections and abscr' the shc•k of impact in handiing
and transit. Place the cushioned calibrator within a close-fitting fiberboard h'x
cunforming io.PPP-B-636, Wic. Place the technical litercture, packaged as specified
in 5.1.1.4.1, on top of the cushioned calibrator, directly under the lid of the box.
C!ose 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 mannea that will afford adequate protection against physical and
environmental damage during shipment, handling and limited intransit storage.

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

5.2.1 LevelA.-
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5.2.1.1 Palletized Loads.- A quarity of Calibrator Set, Radioc
AN/UDM-2 not to exceed twenty (20) and packoged as sppecfiod in 5.1, shall
be placed on a pallet, load type 1, conforming to MIL-STD-147 except that
the pallet shall be softwood conforming to NN-P-71, tyoe IV, size 2. A
fiberboard cop shall be employed ever the load having two sides extendi.g down

the stacked load at jeost 12 inches to accommodate mcrking requirements. The
cap shall be fabricated of fi;Lra-bord conforming to PP -Fr-320, class weather-
resistant, W5s or \v3c. The load shall be "honded" td the pallet by strapping.

5.2.1.2 Less Than Palletzed Load.- When ýucn.ities vzr de:tinatcn
are less than a pler !,)oad, .-he iter pcc!:=:ed as speciried in 5.1, shal! be
waterproofed, with face conform . .q tc FPP-T'-76, in accordance with the taping
requirements of the a:pendix of the box soecification. A quantity of the wafer-
proofed containers not to cycced twenry (20") shall be packed within a close-fitting
box conforni;ng rc PP.--•.., overseas ryý;e;.PPFP-E-B61, ,tyle 4, class 2; or
PPP-B-585, style 2 or 3, ciass 3. When the 9rcss weight exceeds 200 pounds,.or
the contain•r length ono width is 48 x 2A inches or more and the weight exceeds
100 pounds, 3 x , ince skids, laid flat. shall be c.plied in accordance with the
requirements of the container specification, or if not tnecified in the specification,
in a manner wh-cn will adeouotely support the item arnd facilitate the use of material
handling equipment. C-osu.-e and strapping shoil be in accordonce with the oppiiccble
container specification or appendix thereto except that metal strapping shall conform
to QQ-S-781, type I, class B.

5.2.2 Level B.-

5.2.2.1 Pal!etizea Load.- A quantity of Radlac Calibrators, AN/UDM-2,
packaged as specified in 5.1, shallbe palletized as specified in 5.2.1.1.

5.2.2.2 Less Than Palletized Load.- When quantities per destination are less
than a pallet load, a quantity of Calibrator Set, Radiac AN/UDM-2 not to exceed
twenty (20) and packaged as specified in 5.1, shall be packed within a close-fitting
fiberboard box conforming to PPP-B-640, class 2, style E, or PPP-B-636, type CF,
class weather-resistant, variety DW. The gross weight of boxes conforming to
PPP-B-640 shall not exceed 250 pounds. When the gross weight exceeds 200 pounds
or the container length and width is 48 x 24 inches or more and the weight exceeds
100 pounds, containers will be pallet-mounted on pallets conforming to NN-P-71,
type IV. Closure shall be in accordance with the appendix of the applicable box
specification. Reinforcing shall be by pressure-sensitive filament tape bonding or
nr.,--metollic strapping conforming to PPP-T-97, type IV and PPP-S-760, type I1,
respectively; selection of the material and application shall be in accordance with
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the cpperrdix of. the opplicaL!- box r.pecification.

:5.2.3 Level C.-

5.2.3.1 Pt1e-izcd Loac.- A quantity of Radiac Calibrators AN/UDM-2,
.-ackng1 a as o.r -:, WiJ er.1,-si" aIl be palletized as specified in 5.2.1.1 except
that the fiLb.rbc.ic ccps Sholl be class domestici

5.2.3.2 Ler,' ,if., Pull&!-zed _Load.-- en quantities per destination are
less Oilrl a pr,,idt 100Ua, C ao ;anr' :, No6CIa,• Lnhibrator AN/UDMO-2, packaged
as ,peci.ied in •.i, shri1 ue pocked as :peciied in 5.2.2.2 except that the
fibrbovrd boxes si-.,il conform to PPP-1-640 and PPP-B-636, class 1 and class

Omrestic, r.-pec.tivcfv, and reinforc;n- .hnll not be required for boxes conform-

5.3 Inrr!-inl.- laddition to any specrial marking required by the contract
or order, fn-erior pacagses ond exterior shipping coritoiners shall be marked in
accordance wirh -IL-S.-129,

6. NOTES

6. Infennded L,.e.-

6.1.1 l$h= dosir-eter liq cssembl7 i. u:Scd t,- check Rodiacmeters IM-9( )/PD,
11,V-93( )jD- • r• i i•A.r 1471 )W'D ',_csiielicr:z . The assembly containes four SR-90
sources (one 20 nicrocurie s,,urce co'd th,-ee 25 rm;llicurie sources) arranged to
radiate into a cential cr-vity. The uppei field is utilized in checking the operational
reliability of Radiacmeter IM-9( )/PD while the lower field performs a similar
function for Radiacmeters IM-93( ) and IM-147( )/PD.

6.1 .2 The dose-ate jig assembly consists of a drawar unit and a spacer block.
The drawer unit contains an encapsulated 25 millicurie SR-90 source. The spacing
block provides varying field intensities used to calibrate radiacmeter probes. This
assembly is utilized to calibrate Radiacmeters IM-174 and WM-174( ) and Radiac Set
AN/PDR-27().

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

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

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

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

(Cd) Technical literature and running spore' (see 3.9).

(e) When the rough handling and functiorWjl tests ore required.

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

Notice: When Government drawings, specifications oi other data are used for any
purpose other than in connection with a definitely related Government procurement
operation, the United States .Government thereby incurs no responsibility or any
obligation whatsoever; and the fact that the Government may have formulated,
furnished or in any wcy suppied the soid drawings, specifications or cther data is
not to be regarded by implication or otherwise as in any manner licensing the holder
or any other .peTs3n or coporqt-ion 7 -go conwveying any rights or permission to manu-
facture, use or sell patented '.nention that may in cny way be related thereto.

6.4 Government Furnished Properly (Loane,1).- The following Oovernr.ent
property, in the quantities specified, sa.1 be iocned to the successfui bidder for
the purpose of performing acceptance tests on the equipment being procured:

Radiacmeter IM-9( )/PD 25 each

Radiacmeter IM-93A/UD 25 each

Radiacmeter IM-147( )/PD 25 each

Rodiocmeter IM-1 74 ( )/PD 4 each

Radiacmeter IM-174A/PD 6 each

Radiac Set AN/PDR-27( ) 4 each

Rodiac Charger PP-1578( ) 6 each

26

.i



MI L-R-55350 (EL)

Ji
Victoreen Model 555 RPdaconlii

with instruction manual,

Victoreen Mocdel 555-100-MB
pro'be, Victoreen Mode;
555-100-IC probe, and
accessories 1-5 per drawing
SM-A-509093, Timer 555-50

1 each

I

Custodian
Army-EL

Preparing Activity
A rmy-E L

Project Number 6665-A285
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NOTES
1. THIS ASSEMBLY SHALL MEET SPECIAL FORM MATERIAL TEST REQUIREMENTS

OF TITLES 49, CODE OF FEDERAL REGULATIONS.

2, THE STRONTIUM -90 (sR90) SOURCES MUST MEET THE ANSI CLASSIFICA-

TION OF 43343 (REFERENCE ANSI "542-1977).
3. THE RADIOACTIVE SOURCE ASSEMBLY MUST BE EVALUATED AND APPROVED
FOR USE BY TRE NUCLEAR .REGULATORY COMMISSION OR AGREEMENT STATE.
CONTRACTOR TO SUBMIT DOCUMENTATION OF THE ABOVE TO HEADQUA4TERSI

CECOM, DRSEL-SF-H, FORT MONMOUTH, NJ 07733.
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REOT PARA TEST PARA

3.4.1.2 4.6.1.2
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QUIREMENT AND TEST PARAGRAP14S OF SPEC MIL-R-55350i
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NOTED.

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

MATERIAL. THIS CARRIER SHALL BE SPHERICAL, DRY, FREE FLOWING MA-
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CRONS MINIMUM TO 65 MICRONS MAXIMUM,

9. THE SR-90 RADIOISOTOPE WHEN CONTAINED IN THE CARRIER SHALL BE "
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9.1. THE ACTIVATOR SHALL HAVE A MINIIMUM SPECIFIC ACTIVITY OF 100

MILLICURIES PER GRAM OF ACTIVATOR,

9.2, THE ACTIVATOR SHALL EXHIBIT A SOLUBILITY NOT IN EXCESS OF 0.1
PERCENT WHEN A SAMPLE IS SOAKED AT 250C FOR 24 HOURS IN 100 MILLI-

LITERS OF 0.1 NORMAL HYDROCHLORIC ACID.

10. THE VENDOR OF THE SOURCE ASSEMBLY SHALL UTILIZE A 13UALITY

ASSURANCE SYSTEM THAT MEETS THE REQUIREMENTS OF MIL-0-9858.
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VENDOR SHALL SUBMIT FOR APPROVAL WRIATER-PROCEDURE FOR:
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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.

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

REVISIONS

LTR DESCRIPTION DATE APPROVED

cJ E S13Cir / j NJ.

NOTES

1, THIS ASSEMBLY SHALL MEET SPECIAL FORM MATEIIAL TEST REQUIREMENTS

OF TITLE 49, CODE OF FEDERAL REGULATIONS.

2. THE STRONTIUM -90 (sRg0) SOURCES MUST MEET THE ANSI CLASSIFICA-
TION OF 43343 (REFERENCE A"S Nm542-1977).
3. THE RADIOACTIVE SOURCE ASSEMBLY MUST BE EVALUATED AND APPROVED

FOR USE BY THE NUCLEAR REGULATORY COMIIiSSION Oq AGREEMENT STATE.

CONTRACTOR TO SUBMIT DOCUMENTATION OF THE ABOVE TO HEADQUARTERS,

CECOM, DRSEL-SF-H, FORT MONMOUTH, NJ 07703.
4. WHEN THE SOURCE ASSEMI.BIES ARE INSTALLED IN THlE AN/UDI-2 C ) RA-

DIAC CALIBRATOR, EACH ASSEMBL'SWALL MEET THE FOLLOWING REQUIREMENT

AND TEST PARAGRAPHS OF SPEC MIL-R-55 3 50i
RECT PARA TEST PARA

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

AND EACH SOURCE ASSEMBLY SHALL CONTIAN A SERIAL NUMBER IN ACCORDANCE

WITH PARAGRAPH 3.9.2 OF MIL-R-5535a.
7. AIR PRESSURE BUILD UP DURING ASSEMBLY PROCEDURES MAY PRODUCE

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

NOTED.

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

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

TERIAL WITH AT LEAST 951 HAVING A DIAMETER IN THE RANGE OF 35 hI-
CRONS MINIMUM AND 65 MICRONS MAXIMUM.

9. THE SR-90 RADIOISOTOPE WHEN CONTAINED IN THE CARRIER SHALL BE

IDENTIFIED AS THE ACTIVATOR.

9.1. THE ACTIVATOR SHALL HAVE A MINIM14UM SPECIFIC ACTIVITY OF 100
MILLCURIES PER GRAM OF ACTIVATOR.

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

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

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

ASSURANCE SYSTEM THAT MEETS THE REQUIREMENTS OF MILQa-9858.

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

VENDOR SHALL'SUBMIT FQR APPROVAL WRITTEN PROCEDURE FOR:

A. MEASURING THE RADIATION OUTPUT OF THE SR-30 SOURCES.

3.4.1.1
3.4.1.3

4.6.1.1
4.6.1.3

5, IN ADDITION, EACH SOURCE ASSEMBLY SHALL MEET THE FOLLOWING RE-
QUIREMENT AND TEST PARAGRAPH3 OF SPEC 14IL-R-55350i

REOT PARA TEST PARA

3.11

3,11.1
3.11.1.1
3.11.1.2
3.11.1.3

4.10
4.10.1.1
14.10.1.3
4.13.17? & 4.10.1.4
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REVISIONS
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B. DETERMINE THE QUANTITY OF 0R-91 CONTAINED IN EACH SOURCE

ASSEMBLIES.
12. ONLY THE ITEM DESCRIBED ON THIS DRAWING WHEN PROCURED FROM
THE VENDORS LISTED HEREON IS APPROVED BY HDQTRS, CS&TA LASS (ERADCOMi),
FT. MONMOUTH, NJ 07703 FOR USE IN THE APPLICATION SPECIFIED HEREOfI.
A SUBSTITUTE ITEM SHALL NOT BE USED WITHOUT PRIOR TESTING AND
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U.S .Dpartnerli 400 Seve:in Siteet. S w
ofTransporllaton IAEA CERTIFICATE OF COMPETENT AUTHORITY Washnglon.-oC 2U9

Research and
Special Programs Special Form Radioactive Material Encapsulation
Administration

Certificate Number USA/0283/S
Revision 0

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

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

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

II. This certificate, unless.renewed, expires June 30, 1988.

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

Certified by:

:Richard R. Rawl D
Chief, Radioactive Branch
Office of Hazardous Materials Regulation
Materials Transportation Bureau

/'"Safety Series No. 6, Regulations for the Safe Transport of Radioactive Materials,
1973 Revised Edition", published by the International Atomic Energy Agency (IAEA),
Vienna, Austria.

2/ Title 49, Code of Federal gegulations, Part 170-178, USA.
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MIL-R-55350A(ER)
9 June 1981
SLIPERSEDING
MIL-R-5535D(EL)
16 December 1971

MILITARY SPECIFICATION

RADIAC CALIBRATOR AN/UDM-2()

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

1. SCOPE

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

2. APPLICABLE DOCUMENTS

2.1 Issues of documents. The effective issue or revision of the following documents
shall be that listed in the Department of Defense Index of Specifications and Standards
(DODISS) and supplements thereto, unless 0i) specific issues are set forth therefor in the
cited specifications, or (ii) issues different than those specified In the cited
specifications are set forth in the solicitation. The date of the applicable DODISS and
supplements thereto shall be as specified in the solicitation or contract.

SPECIFICATIONS

MILITAR Y

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

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

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

FSC 6665



MIL-R-55350A(ER)

STANDARDS "

MILITARY

MIL-STD-105

MIL-STD-252

MIL-STD-454

MIL-STD-B10

- Sampling Propedures and Tables for Inspection
by Attributes

- Classification of Visual! and Mechanical Defects.
for Equipment, Electionic, Wired and Other
Devices

- Standard General Requirements for Electronic
Equipment

- Environmental Test Methods

DRAWINGS

DL-SM-B-508965
SPI 1G00152

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

OTHER PUBLICATIONS

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

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

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

3. REQUIREMENTS

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

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

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

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

(
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MIL-Rý-55350A(ER)

3.4 Performance.

3.4.1 Calibration accuracy.

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

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

3.4.1.3 Dose rate jiq assembly. All measured test position dose rate shall be
within t .5R/min when related to a secondary calibration standard. When measured in
accordance with 4.6.1.3, using a government furnished Victoreen Model 555 Radacon 11,
the dose rate produced with the shutter in the 100 R/hr position shall be 44.5 R/min &
0.5 R/min.

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

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

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

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

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

3.4.2 Compatibility. Radiacmeters JM-9( )!PO, IM-93( )/UD and IM-147( )IPD,
when exposed in the dosimeter jig assembly for the time specified shall respond ir;
accordance with the appropriate reading and tolerance specified in figure 3-1 (see
4.7.1). Radiacmeters IM-1174A/PD and IM-174B/PD and Radiac Set AN/PD)R-27(), when
calibrated in the dose rate jig assembly in accordance with the instructions shall
respond in accordance with the appropriate reading and tolerance specified in figure 3-2
(see 4.7.2).

3



FIGURE 3-1. Dosime- ... lscharge data.
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FIGURE 3 - 2. Dose rate jig assembly.

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

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

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

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

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

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

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

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

2. AN/PDR-27 3, L, R and S

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

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

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

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

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

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

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

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

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

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

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

3.5 W The weight of the equipment, less manual, shall not exceed 40 lbs
(18.14 Kg) 7see 4.13).

3.6 Service conditions.

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

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

3.6.2.1 Temperature. The equipment shall o??erate continuously at any
ambient temperature from -25 F to +125°F (-31.67 C to 51.670 C) (see 4.9.1 and
4.9.2).

3.6.2.2 Altitude. The equipment shall meet specification performance of
altitudes up to and including 10,000 feet (3048m) above sea level (see 4.9.5.1). (

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

3.6.2.4 Salt fog. The equipment shall meet 3.4.2 after being subjected 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 degradation of gerformance, long periods of
storage at temperature of -65 F to +155 0 F (-53.89 C to +68.33 C) (see 4.9.1 and
4.9.2).

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

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

6
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4 Bench handling. The equipment shall meet the requirement of 3.4.2
degradation of performance after being subjected to the test of 4.9.4.

3.5 Bounce. The equipment shall meet the requirement of 3.4.2 without
Jation of performance after being subjected to the test of 4.9.8.

,J3.6 Vibration. The equipment shall meet the requirement of 3.4.2 after being
-cted to vibration such as encountered in a field pervice environment (see 4.9.7).

.6.3.7 Rain. The equipment shall meet the requirement of 3.4.2 without
iradation of performance after being subjected t& the test of 4.9.12.

3.6.3.8 Shock. The equipment shall meet the requirement of 3.4.2 after being
jbjected 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 accessories) shall show no evidence of
viable fungus or corrosion when subjected to the test specified in 4.9.11. Corrosion is
any visible degradation that can be attributed to flaky, pitted, blistered, or otherwise
loosened finished or metal surface.

Special capability requirements.

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

3.7.2 Equipment. The contractor is required to possess in his plant a Victoreen
Condenser "R11 meter, or equivalent, calibrated by the National Bureau of Standards or
other agency approved by the government for measuring radiation flux.

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

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

3.9 Marking.

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

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

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

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

3.10 Systems safety enqineering.

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

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

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

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

3.11.1 Source tests. Each sealed source shall be subjected to the tests of 4.10.1.1,
4.10.1.2, 4.10.;.3, 4.10.1.4 and 4.10.1.5 in that order.

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

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

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

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

8



MIL-R-55350A(ER)

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

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

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

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the contractor is responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the contract or
purchase order, the contractor may utilize his own facilities, facilities of a
subcontractor or any commercial laboratory acceptable to the government. The
government reserves the right to perform any of the inspections set forth in the
specification where such Inspections are deemed necessary to assure that the supplies
and services conform to prescribed re4iri-ements.

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

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

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

c. Quality conformance inspections.

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

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

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

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

4.3.2 First article inspection. The first article inspection shall consist of the

inspections specified in table 1, and shall be performed in the order specified in table I.
After completing tests of table 1, each unit shall have their tources removed and the

sources shall be tested in accordance with 4.10 (less 4.10.1.3 and 4.10.1.4).

9
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TABLE I. First article inspection.

-- I

Inspections

1. Inspections covered by
subsidiary documents. 2/

Requiremen 4 Test
paragraph paragraph

S3.3- 14.4
3.9
3.3.1
3.13

Order of tests
-Uni-ts Units Units

1-3 4-6 7-9

I

i
Tests to be performed

all units.
i
•L

2. Group A inspection 2/ I See Table II! Tests
perform

to 
be

ed on all units.

3. Group B inspection 2/ See Ti
J , _

Tests to be performed
all units.,

on

4. Group C ins

Non-damagi
Altitude

High tempe
Low tempe
Humidity
Immersion
Rain

Potentially
Vibration
Shock
Bench hanc
Salt fog 1/
Fungus 17
Bounce

]l TI '.=. ,

pection 3/

ng4/
3.6.2.2
3.6.3.2

erature 3.6.3.1
=rature 3.6.2.1

3.6.2.3
,3.6.3.313.6.3.7

damaging
•3.6.3.6

3.6.3.8,

dling 3.6.3.4
3.6.2.4
3.6.3.9
3.6.3.5

i __________

-4 ¶

4.9.5.1
4.9.5.2
4.9.1
4.9.2
4.9.6
4.9.3
4.9.12

4.9.7
4.9.10
4.9.4
4.9.9
4.9.11
4.9.8

3

2
1
4

5

......

(4

1
2

3

2

1

3

.P.L. Q 14 .4 &1 A
• -. II I 5 4UI.. II ImI II a l I9 Ul l I II Jl W 1 A7 V WY 'I lWS e , lCL i i• . iii i. i A=W a" I =I ,I-. lI I= , IK

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

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

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

4/ The order on non-damaging tests'and the choice of which units are sUbjected to
the non-damaging tests may be varied if convenient, except that the vibration
test shall be performed on the same unit used for the bounce and shock tests.
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4.4 Inspections covered by subsidiary documents. The following shall be inspected
under the applicable documents as part of the inspection required by this specification,
and the inspection requirement specified in the contract or purchase order.

Item Where required

Parts, materials, and processes; 3.3
general

Finish , 3.3.1
Marking • 3.9
Workmanship 3.13

4.5 Ouality conformance inspection of equipment before packaging. The contractor
shall perform the inspections specified in 4.4, 4.5.1 through 4.5.3. This does not relieve
the contractor of his responsibility for performing any additional inspection which is
necessary to control the quality of the product and to assure compliance with all
specification requirements.

4.5.1 Group A inspection. Each unit on contract or purchase order shall be
inspected for conformance to the inspection in table II. Discrete lots shall be formed
from units that pass this inspection. Factors of lot composition not defined herein, or
in the contract or purchase order, shall be in accordance with MIL-STD-105. Each lot
shall be subject to sampling inspection, utilizing the procedures of MIL-STD-105, using
the general inspection levels and AQLs indicated in table Il.

4.5.1.1 Order of inspection within Group A. Group A inspection shall be performed
in an order satisfactory to the government.

4.5.1.2 Visual and mechanical inspection. These inspections shall be performed in
any order which is satisfactory to the government. The units shall be examined for the
applicable defects listed in MIL-STD-252 (see 3.1).

11
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TABLE II. Group A inspection.
7

Inspection AOL%

Inspection

Visual and mechanical

Functional
Surface dose rate
Calibration accuracy
Compatibility

Radiological

Source test 2/
Calibrator contamination 3/

Requirement
paragraph

3.1
3.10

3.4.3
3.4.1
3.4.2

3.11.1
3.11.2

Inspection
paragraph

4.5.1.2

AOL%
Major Minor

1.0 4.0

4.8
4.6.1
4.7

4.10.1
4.10.2

I

1.0
1.0
1.5

1/ No minor functional or radiological defects permitted.

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

3/ This inspection shall be performed as a requirement under group A inspection
(4.5.1) and also prior to packaging and packing (4.14).

4.5.2 Group B inspection. This inspection, including sampling, shall conform to
table IIl and to procedures for special Inspection levels of table I of MIL-STD-105.
Group B inspection shall be performed on production lots of products that have passed
group A inspection (see 4.5.2.1).

4.5.2.1 Group B sampling plans. The group B AOL shall be 4.0 percent defective
and the inspection level shall be S-3.

4.5.2.2 Order of inspection within group B. Group B inspection shall be performed
in an order satisfactory to the government.

(
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TABLE IMI. Group B inspection.

Inspection Requirement
paragraph

Test
paragraph

AG)L

I iInterchangeability 3.8 4.12 4.0%

Weight 3.5 4. 1ý 4.0%
____ ____ ___ ____ ___ ____ ___ ____ ___ ____ __

4.5.3 Group C inspection. This inspection shall consist of the tests specified in
table IV and shall be performed on units of product that have been subjected to and
passed group A and group B inspection requirements. Sample units shall be selected in
accordance with 4.5.3.1.

4.5.3.1 Sampling for group C inspection. Group C inspections shall be performed
on the first production lot and at the 25 percent, 50 percent, 75 percent and 100
percent points in production. Three (3) samples of AN/UDM-2 shall be selected at
random for each group of inspections and shall be performed in an order shown in
table IV.
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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 4.9.5
Humidity 3.6.2.3 4.9.6
Salt fog 3.6.2.4 4.9.9

Subgroup 2
Vibration 3.6.3.6 4.9.7
Shock 1/ 3.6.3.8 4.9.10
Bounce 3.6.3.5 4.9.8
Immersion 3.6.3.3 4.9.3

Subgroup 3
Bench handling 3.6.3.4 4.9.4
Rain 3.6.3.7 4.9.12
Fungus 1/ 3.6.3.9 4.9.11

L
I/ These tests shall be performed only on the first production lot and on a sample

selected from the lot representing approximately the 50 percent point in
production. Only one equipment shall be submitted to fungus test. (

4.5.3.2 Group C failures. Action required relative to group C failures shall be as
specified in the contract or purchase order.

4.5.4 Reinspection of conforming group C sample units. Unless otherwise
specified, sample units which have been subjected to and passed group C inspection may
be accepted on contract provided all damage is repaired and the sample units are
resubjected to and pass group A inspection only.

4.6 Performance.

4.6.1 Calibration accuracy. Each calibrator, when checked with the government
furnished Victoreen Model 555 Radacon HI in accordance with the procedures specified
herein, shall meet the requirements of 3.4.1.

4.6.1.1 Dosimeter jig assembly measurements (lower source). Interconnect the
Radacon II and its accompanying remote head in accordance with the manufacturer's
instruction manual supplied with the instrument; attach the probe (Victoreen Part No.
555-100-MB) to the appropriate terminals on the remote heRd and allow a 30 minute
warmup. The lower source of the d6simeter jig assembly shall be tested in accordance
with SM-A-509093 (see 3.1) and shall meet the requirements of 3.4.1.1.
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4.6.1.2 Dosimeter jig assembly measurements (upper source). Same as 4.6.1.1
except probe Victoreen Part No. 555-100-IC 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. I

4.7 Compatibility.

4.7.1 Dosimeter jig assembly. Calibrate all Radiacmeters IM-9, IM-93 and
IM-147 supplied as Government Furnished Equipment (GFE) at mid scale using a cobalt
60 source, the calibration of which is traceable to the National Bureau of Standards.
The radiacmeters shall read as follows:

IM-9( )/PD 100 mR + 10 percent
IM-93A/UD 300 R +-10 percent
IM-147( )/PD 25 R -iO percent

Any government furnished radiacmeter, whose reading exceeds the specified tolerance,
shall not be used. Select 10 units of each type of radiacmeter and charge to zero.
SDischarge each radiacnr i b-p~rgriate position in the dosimeter jig assembly for

the period specified for the particular radiacmeter under test. Repeat the above
procedure for a total of 3 readings for each radiacmeter and calculate the average
reading. The average reading shall be within the allowable tolerances specified in 3.4.2.

4.7.2 Dose rate jig assembly. Calibrate all Radiacmeters IM-174A/PD,
IM-174B/PD and Radiac Sets AN/PDR-27() supplied as GFE using a cobalt 60 source,
the calibration of which is traceable to the National Bureau of Standards. The
instruments shall be calibrated at ,the following points:

Instrument Calibration point Tolerance

IM-174A/PD 1OOR/hr + 10 percent

IM-174B/PD iOOR/hr * 10 percent

AN/PDR-27() 250 mR + 20 percent
25 mR

2.5 mR
0.25 .mR

Any government furnished equipment which can not be calibrated shall not be used.
Select 2 units each of Radiacmeters IM-174A, IM-174B and 2 units of Radiac Set
AN/PDR-27() and check the calibration of each unit in the calibrator in accordance
with the procedures specified. Repeat each check for a total of 3 readings per unit and
the average reading per unit shall be within the allowable tolerances specified on 3.4.2.
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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 service
condition testing (see 3.6.1). f

4.9.1 Hiah. temperature. The dosimeter jig assembly.as defined by SM-D-508967
and the dose rate jig assembly as defined by SM-D-50b993 shall be subjected to
Procedure 1, Method 501 of MIL-STD-810 with the following exceptions:

a. Temperature of step 2 shall be +155 0 F (68.330 C).

b. Step 3 shall be for 24 hours.

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

a. Temperature of step 2 shall be -65°F (-53.890 C) and maintained for
24 hours. (

b. Temperature for step 4 shall be -25'F (-31.670 C).

c. At steps 5 and 7, equipment shall meet the requirement 3.4.2.

4.9.3 Immersion. The equipment, closed as for storage or transportation, shall
be subjected to Procedure 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 throuqh an angle of
300 using one edge as an axis; allow to drop freely back to the horizontal. Repeat,
using the remaining three edqes 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).
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4.9.5 Altitude.

4.9.5.1 Operating. The equipment shall be subjected to procedure I, Method 500.1
of MIL-STD-810. In step 2 test for conformance to 3.4.2 a chamber pressure of 20.6
inches of hg (10,000 ft (304 6m) 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).

I

4.9.5.2 Non-operating. The equipment, closedfor storage or transportation, shall
be subjected to steps 2 and 4 of Procedure 1, Method 500.1 of MIL-STD-B10.. Upon
completion of step 4, the equipment shall be tested for conformance to 3.4.2
(see 3.6.3.2).

4.9.6 Humidity. The equipment shall be subjected to Procedure II, Method 507.1
of MIL-STD-80 except that:

a. The equipment shall be opened into its 2 halves during step 1.

b. Step 2 shall be deleted.

c. Conformance to 3.4.2 shall be testing during step 4.

d. Equipment shall be closed as for storage or trfnsportstion during'
the first 3 cycles of step 6. During cycles 4 and 5, the equipment
shall be opened as in step 3.

e. Conformance to 3.4.2 shall be tested during step B
(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 foo. The equipment, opened as in operational use, shall be subjected
to Method 509.1, Procedure I of MIL-STD-810. Salt concentration shall be 20 percent.
Upon completion of the test the equipment shall meet the performance requirements of
3.4.2 (see 3.6.2.4).
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4.9.10 Shock. The equipment when packed for shipment shall be subjected to K
Procedure 11, Method 516.2 of MIL-STD-B10 except that the height of drop shall be 2
feet. Upon completion of the test, the equipment shall meet the performance of 3.4.2
(see 3.6.3.8).

4.9.11 Fungus. The equipment in its opened position shall be subjected to
Procedure I, Method 508.1 of MIL-STD-810 (see 3.6.3.9). Upon completion of the test,
the equipment shall meet the requirement of 3.4.2.

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

a. Dry at 150°F +5 0 F (from 62.78°C min to 67.330 C max) for 48 hours.

b. Condition for 4 hours at 77°F (25 0 C) and 50 to .60 percent relative
humidity.

c. Take pretest data. The equipment shall meet the requirement of 3.4.2.

Test equipment in accordance with Method 506.1, Procedure I of MIL-STD-810. There
shall be no wind source and the rain fall throughout the test shall be 4 + 1 inch/hr.
Complete final measurements within 1 hour after the rain has been discontinued (see
3.6.3.7).

4.10 Radiological tests. These tests shall be performed by or under the direct
supervision of the Radiological Protection or Radiological Safety Officer employed by
the contractor in accordance with current US Nuclear Regulatory Commission
regulations (see 3.11). The government reserves the right to observe and/or participate
in the radiological quality assurance tests performed on each sealed source utilized in
the AN/UDM-2 Radiac Calibrator Set.

4.10.1 Source tests. (see 3.11.1)

4.10.1.1 First encapsulation leak test. Fill a 200-500 ml beaker about 2/3 full of
glycerine. Boil the glycerine for several minutes to drive off any dissolved air. The
temperature of the glycerine shall be kept about 150 0 C during the remainder of the
tests. A transparent beta shield (preferably plastic), having a minimum area density of
lgm/cm2 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 0 C) from the shielded container and drop it into the hot glycerine. Closely observe
the source and the glycerine above it for one minute. A large hand lens mounted near
the beaker or the use of binoculars or a telescope that will focus on objects as close as
two or three feet will aid in this test. Bubbles from the source or on the source
indicate a leak.
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4.10.4.2 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. Afthr a source has passed the test

outlined in 4.10.1.3, repeat the test of 4.10.1.2 (see 3.11.1.2).

4.10.1.5 Source contamination test. (see 3.11.1".)

a. Use any standard beta counting system which includes a scaler and
timer and has a detector window at least one inch in diameter and not exceeding 2.0
mg/cm 2 . Commercially available sponge or smooth surface filter paper wipes shall be
utilized whose diameter shall not exceed the diameter of the detector window or
counting planchet.

b. The beta counting system ' utilized in a above shall be
calibrated using calibration reference standards certified by, or traceable to the
National Bureau of Standards. The radioactive material incorporated into the
calibration reference standards shall be of the same type as contained in the sealed
sources utilized in the AN/UDM-2 Radiac Calibrator Sets (i.e., Strontium-90). A
detailed procedure for the analysis of wipe test samples, including the determination of
the quantity of contamination in microcuries, shall be provided the government for
evaluation and approval for use.

4.10.1.6 Source radioactivity test. Each sealed source shall 6e tested to determine
its radioactive material content by utilizinq appropriate radiation measurement
instrumentation to assure that the maximum quantity limitations for radioactive
material contained in each sealed source type are not exceeded. The radiation
measurement instrumentation shall be calibrated utilizing calibration standiard sources
certified by, or traceable to, the National Bureau of -Standards. The radioactive
material incorporated into the calibration standard sources shall be of the same type as
contained in the sealed sources utilized in the AN/UDM-2 Radiac Calibrator Sets. A
detailed procedure for the determination of the quantity of radioactive material
contained in the sealed sources shall be provided the oovernment for evaluation and
approval for use.

4.10.2 Calibrator contamination test.

4.10.2.1 Equipment and countino procedure. The equipment and countinq procedure
stipulated in 4.10.1.5 above shall be followed with regards to the analysis of the wipe
test samples as acquired below. Wipe. test sampling shall be performed with
commercially available cotton swabs in place of sporqe or smooth surface filter paper
wipes. To count cotton swabs, cut off all but a short stub of the handle and tape the
stub to the planchet, centering the cotton on the planchet.
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4.10.2.2 Dosimeter jig assembly wipe test.

WARNING

Do not under any circumstances expose the eyes to
the radiation field by peering into the access hole
while the swivel cover is swung aside.

I

Swing aside the swivel cover and using a cotton stwab, wipe around the inner
surface of the access hole. Using the procedure of 4.1A1.2.1, check the cotton swab
for contamination.

4.10.2.3 Dose rate jig assembly wipe test. Open the drawer and using a cotton
swab, wipe the inside and outside surfaces of the drawer. Using the procedure of
4.10.2.1, check the cotton swab for contamination.

4.11 System safety inspection. An inspection shall be performed to verify
compliance with those portions of 3.10 which can be determined visually.

4.12 Interchangeability. The mechanical dimensions shall be measured to
determine conformance to the physical and functional interchangeability requirements

.(see 3.8). This inspection shall b:econduwcted on piece parts and subassemblies prior to
final assembly.

4.13 Weigh. The equipment shall be weighed (less manuals) to determine (
conformance to 3.5.

4.14 Quality conformance inspection of packaeing. Quality conformance
inspection for packaging shall be in accordance with group A, group B and, when
required (see 6.1(d)), the group C (rough handling) requirements of MIL-P-116.
Inspection lots shall be in accordance with MIL-P-116.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with SPI 1GO0152.

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 IMf-147( )/PD (dosimeters).
The assembly contains four each sealed sources arranged to radiate into a central
cavity. The upper field is utilized in checking the operational
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reliability of Radiacmeter IM-9( )/PD while the lower field performs a similar function
for Radiacmeters IM-93( ) and IM-147( )/PD. The dose rate jig assembly consists of a
drawer unit and a spacer block. The drawer unit contains one each sealed source. The
spacing block provides varying field intensities used to calibrate radiacmeter probes.
This assembly is utilized to calibrate Radiacmeters IM-174A/PD, IM-174B/PD and
Radiac Set AN/PDR-27().

6.2 Ordering data. Procurement documents shouldfspecify the following:

a- Title, number and date of this specificatioi and any amendment thereto.

b. Complete equipment or individual units to be procured.

c. Level A or B preservation and packing (see section 5).

d. When rough handling test is required.

e. Number of first articles to be submitted for approval (see 3.2).

f. Marking and shipping of samples.

g. Place of final inspection.

h. Technical literature required.

6.3 Environmental. Environmental pollution prevention measures are contained in
the packaging material specifications referenced herein. Refer to material
specifications or preparing activity for recommended disposability methods.

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

6.5 Government furnished property (loaned). Unless 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 25 each

Radiacmeter IM-93A/UD 25 each

Radiacmeter IM-147( )/PD 25 each

Radiacmeter IM-174A/PD 6 each

Radiacmeter IM-174B/PD 4 eachc.

Radisc Set AN/PDR-27() 4 each

Radiac Charger PP-1578() 6 each

Radiac Set AN/PDR-60 4 each

Victoreen Model 555 Radacon n I each

with instruction manual,

Victoreen Model 555-100-MB,
probe, Victoreen Model
555-100-IC probe, and

accessories 1-5 per SM-A-50909
3 ,

Timer 555-50

Custodian: 
Preparing Activity'.

Custodin Army-ER
Army-ER 

Project 6665-A424
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M1L-R-24265(SiiIPlj)
'1 November 19664

16If..ITAIY SiPECIFICATION

)tADLAC CALJIILmATOR SET AN/UD)M-7()

1. 1 This aq)ciLicattuis auverba radmac calibrator se~t AN/UL)M-7( )fur eaiibruttiaa a~lpha radiac wi-

2. APPULCABL&E DUCUMENTS I

Z. I The fotlowisti ducustiestin. of the issuu iti effect Oct dWe of invitatiA fur bids ur r~juest for pro-

L;Ja i0z1lt a ixirt of tiu sjecificatiosa to the ex~tent speci~fied hkerewo

SPECIFICATIONS

MILITARY

MIL-IFr-1/13Mta - Electron Tube, Type 71540.
MIL-S-9U1 - Shock Tasts, H. 1. (High hupact); Shipbuorml Machiniery, Lqui1pwwat

anti Sytietws, RequirenawsaLs for.
MIL-Q-9851i - Quality Program Requlz-tnuaaaas.
MIL-P-L5328 - Priusur Pretreatment (Furtituia No. 117 fur Metals).
MIL-h:-17555 - Cleetrwaidaitd Electrical Equipmetit wid Asst~eiated Repair Pa.rtsm,

Preparatiou for Delivery of.
MILL-M-19590 - MArking of Commodities and Contaiinern to badicate R-Adioacive

STANDARDS

MILITARY

MIL-•TU-IU8 - Defituttuios of and Basic Requirematab fur kailtcfureu for lecttric
and •lactrouic Equipment.

MIL..-STD-167 - MewuhLaicaL Vibr-ation Of ShipLbo'ard Equipment.

DRAWINGS

MIL1TARY

REIU1 k2002 - Alpha Hidic Calibrator AN/UDM-7A

(Cuptub Of specifications, tuan.aurdd, drawitig,, ;Uad publications required by suppliurs a cowudcwuu
with s.puciftc procurenient 'idictiums sitou.ld be obbtied from the procuring activity ur as directed by the
c.oatracting ufficer.) ,

2.2 Other ]pblcatiunn..- 11e tuUuwwtng duocuunit forms a part of this aapeciction. UIde"as other-
*':ze indiuic•L(d, the isue il efect Ou dLate uf inviUtion for bids or reque.t for pruputal shall apply.

CODE OF FEDERAL R GULATIONS

[NTERSTATE COMMERCE COMMISSION

Tariff No. 10 - Lter-tait.e Commerce Commission Regulatioaw for Transpurtutitut
of Ex)pluivee ",id Ouhtr Da-,geroue Articles by LA.d and Water ii
Rail rreight Service aid by Motor Vehicles (ILighway and Water)
including Slpecifications for Shipping CoIt~uterr.

• " [FSC 6665

I
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MI L-R- 24265 (S•IPS) f/,,

(Appication for copies should be addressed to the Superintendent uf Documients, Goverunent Printing
Office, Was•ington, D.C. 20360.)

3. REQUDREMENTS

3.1 p I ePre duction sample. - Prior to begutiwg production a sample siall be tested aa specified in
4.2.1 (see 8. r.

3.2 General description. - The radiac calibrator set AN/UDM-7( ) (m a calibrating set which ipo-
vides suitable radioactive sour'ce for caitbrating alpha r €diac survey equlpmuwi.

3.2.1 The calibration set shall •e constructed alad A"ssembLed In aCiordauce with the requirements
of this speciLication anid Drawing RLE01F2002. Where the requirements of this specification conflict
with the drawing, the requirements of this specification shalL govern.

3.3 MAteriaL. - MAtdrials specified herein aivi in Drawinkg RE.01F2002 shalL be entirely SuitabLe for

the purpoue inded. Uae of other materWal shall have the approval of the procurng activity.

3.4 Eqcuipment compositiun. - The calibration set shaUl consist ot the following:

(a) Two radioactive soutrces "A" and "C".
(b) Two radioactive source holders.
(c) Adjustable positioner.
(d) Two attenuators.
(e) Aluminum housing.
(f) Calibrator carrying case.
(g)D One pall of tweeaerm.
(h) biatruction book.

3.4. 1 Two radioactive sources.- The two iadioactive sources shALL contain Plutunin-239 deposited ;
,u a rasin cocmpoitent. The resia comuixmitut s:mill be of Wine composition specified in MIL-P-15328..

3.4. 1. 1 Source confilcurition "tid descriptiott. - The sources shalL be about 12-1/2 tchets in diam-
etcr, 1.0 mg/ciw' thick and emiit alptia esiergiesj 90 percent o0 which are 4MEV or greater. A set of two
sources (libeled A and C, and uo activities of 10i DPM and 1 0 DPM repectively) are coai•ned Lu each
wait. When a source is positioned in the unit, stly a 4 insch x 10 Inch area is exposed for calibration..
The sources shall be prepared in accordance with the Appendix tO this specifica-tion.

3.4. 1.2 Uniformity of radmioctive sources. - The sources sh.LL have no area count rate whch i-h
C"aJi plu- or minus 5 percent from the averagnAsmpt rate when teted as specified in 4.4. 1.

3.4. 1.3 Accusuy. - The activity of each source shall be determined by comparison with a standaLrd
seurce to he aý-priv-e dy the procuring activity. Thib inforniation shall be recorded and Included with "

'a-,cih caLibrator delivered under the contracLt. Inforation stall be on a printed card or situnLa- method of

3.4 . • Source mounting. - The two radioactLive sources shall be mounted in accorda•me with Drawing
RLI01 F2002.

3. 4. 3 .Ad)usýbe probe pnsitioner..- Coustruction of the probe positioner shal. be in accordance
with UrawLIw4 RE1O1F2002.

3.4.4" AlunIMtUin h11Using. - Each Calibratiw, bet s1hal bu provided with a lightweiglht housitg, n•iade
of ahLiwluni in accordance with Drawing R.E10F2002, designed to house the foLlowing:

(a) Two radioactive source holders.
(b) Accessory drawer.
(c) The top of, the unit ShaL1 be designed as a source-pouitioning well.

The housing shall be labeled in accordance with MIL-M-19590.

2
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MIL-R-24265(StHLI)

3.4.4. 1 The two radioactive source huolders slAll be cotiLaied iu remuvable drawers, numbered fur
source identification, ;,id LLUeed in accurdance with MLL,-M-19590.

3.4.4.1. 1 Each dr-awer with source shL.u be remosrAble as a uidi fur reLpce ntent in the proper ipoui-
tiou under the probe pulsiuoner.

3.4. 5 Calib n-tor carrying case; - The calibrator carryinig came sialU be cunktructed to contain the ,-
alumnijim housing. The carryi-g cast uWaIl be constructed in acordaiuce with Drawing RE101F2002.

3.4.5. 1 Size and weight of culibrator. - The overall size and weight 4f the calibrator shall be as
folUows:

Height - 1-27/32 inch"s.
Width - 13-23/32 inces.
Depth - 13-17/32 inches.
Weigh! - Not to exteed 17 pounds.

3.4.5.2 Size a"nd weight of carryqig cate. - The overall size and weight of the carrying case shall be
ad follows:

Height 0- 3-15/16 inches
Width - 14-7/is inches
Depth - 15-1/16 iches
Weight - .Not to exceed 7-1/2 poutids.

3.5 Shock and vibratioi. -

3. S. I Stuck. - Shock re quiremens shaLl be for Crude A, clas 1. type A in acc4urdate with Mi L-S-
'01, except that the drop shall bL 1, 2 ;uu. 3 fest Ui ieu of 1, 3 and 5 tot.

3.5.2 Vibration.- Vibration rtP4uart4IeILM shall be in a•curdJnce with type I of MLLL.STD-167.

3.86 Degree uleaacluourc. - D~egree Lit antclueure for the =Wlbr*Atr ahadi be upitisprool in accordasice
with MIL-S- 10a.

3.7 Tem~AneAture. - The sorces olud! be cuixible o1 with ainding it Lumperature of 120*F in antsn-
yerted position, usid meet the reiuarenanls of 3.0.

3.15 Hu,,ttitv. - The =w.rces ,vsaU be ,apable of withstanding 95 per•ent relative hunrldity at 100'F
fur 4 hours, and meet the requareuountz of 3.9.

3.9 U - When tested in accormnce with 4.4.5, tbe retuvable radioactive material sth"ll ot
vXceed 0. 05 microcurie, of Plutuintiu-230. Laa.ige test diaU be pirformud latiateiately after the twil-
1prature, humaidity, shock atdl vitbratiou tests.

3. 10 Woriualship. - The calibrAtio,, met shaLl be manufactured asid fi-iaehed in a thoroughly workman-
tIkae mUamwer atid h1 be free frow all Lurra, rough edgusa, vatualges and scrLtcim.

4. QUALITY AISURANCE PROVISIONS

4. 1 Res oatsibiiity for inptectioU. - Uluss ot herwise specified in tie contract or purchase order, the
.upplier is responsibie for the perfornuuce U" all inspection requirements as speciflied herein. Except as
., haerwize Im specified, the supplier msay utilize lus owin facilities or aty commercial laboratory acceptable to
Usc (•uverunnient. The Goveritutnsta res•rves tie right to perform any of this i•spectiuns *et forth in the spec-
;a icztion where such indpectioiis are deemed ,tecessary to assure supplies and services conform to pre-
scribed requirements.

f'•. •



fIVl L.-R- 242C5 (SHI1PS)

4. 1. .Qualjty control systeni. - Thie custractur slia-l providu anid nwainutai a quality SyStena acceptable
to the guv..rlmeaLt for the buppliet covered by the Cu'tr-.ac. The sys•teat of quality coutrui -ialU be it ac-
curdance with MlIL-Q-9l858. The pro••dures .utlitned in MIL,-Q-9858 shall serve to supplemcnt nd iniploe-
jue.nt Whe .esign, p-rformance ind lest rIktluLrienwtls o0' this sj)eCificatilt.

4.2 Ciaa•ral IinsutcsIt. - The aaauthd. ul c.w,,aitua anld testing1 ul tlh caib.l'u)llaa scts aliJ•lll W

within the following clAsilficationw:

(a) Preproduction inapectiot (bue 4. 2. 1).
0b) Qvality conlorrnaoce intpuctiun (bee 4. 2. 2).

4.2.1 Preprouction iLý,-ctio.. - Preproductiuo Inspection shall %n made an the preproduction model
and shall consis of the exami•aliotm of 4.3 and the touis of 4.4.

4.2. 2 Q••ality confort'aace uhias;ctioa,. - Qutlity cuonormance LAAJectlont sh&U consist of the produc-
tion Wspec•i•o, of 4. 2. 2. 1 wd produejioni Zontrol i itspuctioa of 4.2. 2. 2.

4.2.2. 1 Productioun I insctiotn. - ¶roducLtio, tuiamjctlon AhWl be nuide oil each equlipnent offered for
delivery to deturnalm compnlatica with this apSpcifictiull. Production inspection shaUl consist of Ulu exam-
ination of 4. ;,'ad thle uniformnity. accuracy amA leakage tests of 4.4.1, 4.4.2 and 4.4.5.

4.2.2.2 .' Productiut control iuap--fliu..- Productho control inspection shall be made oin ouse out of
each 10 calib•zation sets prodw.ued, tobe selected at randoll by the Governuent represeatative. Prodkuction
couarol inspection shall consist of the exasnination of 4.3 a;nd the tests specified in 4.4.

4.3 ,teratl exanminatiat. - The calibratiou set shall be ezaniaed to determine complianuce with the
reqluiremeats of this specificatin atd u ahaall include this foLlowing:

(4) Workmanship, assembly, size and fit.
(b) Materials, pLrts a"d Ibaleh.

4.4. Test procedures.- - :

4.4.1 Uniformtity.- The wadiurnaity check to determin e conformautce with 3. 4. 1.2 shall be tuade with
a type 7640 tube conforming to MIL-E-1/1388, used with a conventional type scaler (1 raueguhnl, 0.5 micro-
oecou•d resolviig tnie).

4.4.2 Accuracy.- The calibration set sha;L be tested to determine conlormance with 3.4.1.3.

4.4.3 Enclosure.- The houaig- and the carrying ca shall be tested to datermine cuwtortuace with

4.4.4 Shock and vibration. - The calibration set shall be teated to determine coufurnialice w ih 3.5. 1
ad 3.5.2.

4.4.5 Ul.age'tuiL.- The Leakcage test shall be capable of detectilg the presence of 0. 005 mIoro-
c:uries of Plutuilt5 flost The ulthod of the test shall Le submitted to Ute command or agency concerned
for approval prior to performing the test.

S. PILE PARATION FOR DELJVk:ItY '. . .1

5.1 Preservation, packaging• and IAcking. - The equipment shall be packaged by level A or C and
tucked by eveil A, B or C as specified in tie contract or order Lit accordance with MIL-E- 17555. Method
Ill preservation shall apply for level A plackaging. As a miniumum, the requLrements shall conform to the
interstate Commerce Commission Thrill No. 10.

5.2 Markng. - The equipment and containers h1a-11 be marked in accorrda=e with M.IL-M-19590.

4°'
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6. No-TI;

6. 1 Orderi-hi data. - Procuruumni, dc• u L•w niti umLid specify the tile, imuwiibr auid &iAt: uo Ulids spac-
WLicat•on.

A. I PreuciprucLums.- bsvixitaLu ir lI Iab should provide HiatI thu CarUuvnmn rv.srvas Uw- right Lu
waiLve te requiremesl' Luo sunalelwtllits si to Uamwc Iliulder uofferia4; a product whiLch hai Ibeei

previously procuried or Lstud by Aim -GouruatitUIL, wad hat biddkeru offering suchiruducts, who wish to
rely vn such prwduction or test, must iuruish avitdec with Lim bi that prior Guveriinuiit apipiroval is re-
sently appropeli.s far the pending procurouuatt.

"Y. • t Preparing &ciivty:

* Navy-SH
(Project 6866-N4225Sk).
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MIL-R- 24265(Skil PS)

APPENDLX

i'ltcxýDURhE FOR PlRPAREtNG "TIIIN" A LPIIA SOURCES

10. Tv.hijitaue. - ThI tauchnique is rekUtively simple. The aipha eLaitter Is disiolved ini an alcohol-
rewin cOpusiatCiI mixtur:e ajuJ stirred lu uuitormity. The final mixture is theu puured through a minne onto a
plastic disk located La a ivveling table dirtl-1y below the fwnsiel spout. The resultuig radioactive sources
have exLeLlett waiformiticz - with any source the source area count rate varies z5 pcrcent or less Irom the
average count rate.

10. 1 Procedure. - Theprucedure thall be •s follows:

(at) One cubic ceqittteter (cc) of radioactive solution (isotope in cktoride form) is adoed to a mixture
of 9 - 10 cc 4 f resiu. compoucitt (MIL-C--15328) and 29 cc of ethyl alcuhoul (99 percent). The
totalw fxre, i, carefully stirred for a minimum of 15 minutes to assure a uniform dispersion
o1 the radioiiJutopoTn the sulutiot. u

(bW The radioactive solution is then poured through a funnel onto a 12-1/2 C. lij4) inch diameter
disk on a leveled table. The ftumil (spout inner diauueter - 11 millimeter (man) is positioned
rigidly with the spout perputidicular to the cetnter of the plastic disk (Clt-39 transparent
plastic; cast acrylic). The disitace between spout and disk is 47 iau. Tim spout inmer
d~taneter and the 47 mm distance eliminate areas of reduced activity in the center of the disLk
Prior to pouring. the disk is leveled by means of a leveling table with adjust.ble Legs
(NASL uses a 12 inches x 12 iiches stainless steel table). A wetting agent appUled to

-'the surface of the disk before pouring facilitates spreading of the radioactive mixture.
" Ten cc of alculto/, carefully hand spread over tim disk hias bee been used with good

• results.

- (c) Alter spreading freely on the disk, the radioactive mixture is aLluwed to air dry. During this
plhae two factors of control are necessary. First, safety precautiouns azre nleedd to protect
persornel and equipnwnt from pxaosible contamination. A hood is rvcumimneudd, with condi-

o * tions to keep air currents Iroan passing over the drying radioactive liquid. Secondly. humidity
control is ismpurtait and a dcust free atmosphere is desirable. A relative humidity of 40 per-
cent or Less at 70"F. ur loan will prevent spotty, nontunilorm distributions. The water content
of the mixture is critical anhd should never be aflowed to exceed 0. 3 cc in 5 cc of mixture.

10.2 Source. - The resuUtiug source, if the conditions above a c emnployed, wtU have a high deree of
uwifurtuity. ay rea count rate will be t5 pmrment or lss frome the average ctaust rate. A uniftorutty check
cnui be tuade with 7840 GM tube (mtica w•iVdow thickaess of 2. 5 ,;g/cm 2 or less) used with a couveatitoal type
.,caIer (1 Lueguhm, 0.5 psec re•olving tituct. The alpha source is a "thin" source, meatning a.ll alpha oner-
Utea at lhe su.rtice are 4 Mev or greater. Care should be taken not to gouge or severety rub the source
inatertal.

10.3 Sumnmary of material and conditions. - Summary ol material and conditions s4hall be as fpuulws:

(a) Radioactive mixture. -

Radioisotope - Plutonium ,239 ad PuCl3 in HCI (f-0. 5 N)
810 jAg/cc for source 1 - equivalent to approximately 104;Mg/m2
8. 1 MAg/cc for kumrce 2 - equivalent to approximately 102 Ag/zm2 "

Resist comptuenat - 9 - 10 cc of MIL-C-15328
Solvent - 29 cc ul ethyl alcohol (99 percent)
Total volume *
of mixture - 40 cc - bring up with alcohol if necessary

(b) Plastic disk - 12-1/2 uach diatneter, 1/8 inch thick, CR-39 transparent, cast acrylic
(c) Leveling table - At least 12 inches x 12 inches for relatively uniform evaporatiut
(d) Fwutel - Spout (bluer diameter - 11mm. length - 25mm)

Mouth diameter 65mm
(e) Mixture beaker - 125 cc (graduated) with pouring spout

7,
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* (1) Stirrruis rod - GsJL&s, &Lumabia, approxLimatlIy 8 LflchesLv
(~~ CIT~n~R. 11. - 40 pwarcesit or Louis, temuperature~ ?U* F' or i

LOusl-frev i~lmunikpere
* ~IlumI jsnr -.alcty ptrcau~iUS
- ~~Nqwaid aurflvnaL over drying matzutv

C.

I
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4.
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20 Jsnuary 1971
SUPERSEDING

29 March 1.962E

ILIRY SPECIFICATION

wADIOACTiV' SOURCE, COBALT 60, GA,%4A, MLA.
I

1. SCOPE k
1

1.1 This specification covers a capsulated cobalt 60 source.

2. APPLICABLZ DOCUMENTS

2.1 Government documents. The follo-ing documents of the issue in
effect on the date of invitation for bids or request for proposal form
a part of this specification to the etent specified herein.

SPECIFICATIONS

ML-I-6866 - Inspection, Penetrant Method of.
IL-41-19590 - Marking of Ccmwodities and Containers to Indicate

Radioactive i-iaterial.

STANDARDS

MILITARY

MCL-STD-129 - Marking for Shipment and Storage.

DRAWINGS

US ARJ'f K(1IITIONS COMOk41D

ECGEWOOD ARSENAL

LM 124-10-10 - Radioactive Source, Cobalt 60, Ga..ma, )0.A1.
D150-2-1 - Marking Dia.gram for Shipping Containers.

(Copies of specifications, standards, drawings, and publications re-
quired by sumliers in connection with specific procurement functions
should be obtained froa the'procuring activity or as directed by the
contracting officesr.)

rsc 6665
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2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. Unless otherwise ind.icated,
the issue in effect on date of invitation for bids or request for proposal

UNIFORM CLASSIFICATION CMCMTTEE

Uniform Freight Classification

(Application for copies of these ratings, rules and re ulaýions should
be addressed to Uniform Cla.ssification Committee, 202 UIion Station, 516
West Jackson Boulevard, Chicago, IL 60606.)

CODE OF FEDERAL REGULATIONS1 49 CFR 171-179 - Department of Transportation Rules and Regulations

Afor the Transportation of Explosives and Other
Dangerous Articles.

.* (The Department of Transportation regulations are a part of the Code
of Federal Regulations available from the Superintendent of Documents,

. Government Printing Officer, Washington, D.C. 20402. Orders for the a-
bove publication should cite "49 CFR 171-179.")

M]EEICA, SOCn= FOR TESTING AND MTEA . ..L.

ASM STANDARD 
(9):

D999-68 . Vibration Test for Shipping Containers.

(Application for copies should be addressed to the American Society for4] - Testing and Materials, 1916 Race Street, Philadeluhia, PA 19103. )
21

S3. REQUIRE4ETS

3.1 Materials and ccoonents.

3.1.1 Materials. All materials cited on Drawing LM 124-i0-I0 or on the
.t I subsidiary drawings shall conform to the specification thereon, or to the

specific characteristics set forth on the dra-wings."

3.1.2- Components. All components of the source shall conform to the
specifications and drawings listed on Drawing 124 124-10-10 and subsidiary
drawings.

3.2 Manufacture and assembly. The radioactive source shall be manu-
factured and assembled in accordance with C124-10-10.

';|
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3.3 Performc.nce.
3.3.1 Activity. The cobalt 60 radioactive source shall have an

activity betvein 103.5 millicuries and 126.5 millicuries (see 3.3.1.1)
when tested in accordance with 4.4.4.1.

3.3.1.1 Calibration. The streneth (milliroentgens per hour at 1 meter)
and the activity (3.3.1) on date of calibration shall have an accuracy
of plus cr minus 3 percent when tested in accordance vi~h 4..4.1. Com-
pliance with this requirement shall be determined while testing for
activity (3.3.1). •

3.3.1.2 Calibration curve. A calibra'tion curve conforming to figure
I shall be furnished with each source. The curve shall be constructed
using semi-log grph paper 1 cycle x 12 civisions per inch. The curve.
and the printing shall be produced using black indelible ink.

3.3.2 Radioactive leakage. The radioactive source shall show no
leakage or transfer of radioactive material greater than 5 x 10"
microcuries after rough handling for 2 hours at a force of at least one
times gravity as specified in 4.4.4.2. -The source shall be set aside
*for seven days and retested only for removable activity.

3.3.3 SDecial form material reouirements. The radioactive source shall,- -.
show no evidence of radioactive lekage (3.32) ,cracks or fissures,ad
shall. net melt or i±gite, or undergo a weight change. greater than 0.005
percent when subjected to the conditions and tested in accordance with
table I (see 4.3.2.1) and 4.3.3.

) 3.4 Pretroduction. Prior to the start of regular production, pre-
production samples of radioactive sources and inert sources shall be
produced in accordance with this specification for examinztion and tests
(see 4.3).

3.5 WorkmanshiD. The radioactive sources shall be free from cracks,
dents, broken chain links or ring, and foreign matter such as grease,
oil, or viscous material.

4. QuALITY ASSURANCE ROVISIKS

4.i Reszonsibility for insmection.

4.1.1 Sunolier's resoonsibility. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance
of all inzvection, requirements as specified herein. Except as otherwise
specified, in the contract or order, the supplier may use his own or any
other facilities -ruitable for the performance of the inspection require-
ments specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspectionz set forth
in the specification where such inspections ure deemed necessary to assure
supplies and se.-rices conform to specified requirements.

I
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4.1.2 Government's .resnonsibility. The Covernmcnt will be responsible
for performance of the tests in Z.3.3. Soplez shall be f orwarded to
the laboratory designated by the contrcrcting officer.

4.1.3 Objective evidence. The supplier shrill provide objective evi-
dence acceptable to the contracti•jg officer that the requirements of
3.1 and section 5 for which npeciric inrection h= not been provided
in thic :Pacification havu bect satizfir±.

4.2 Classification of inspection. The inspection requirements
specified herein are classified as follows:

(a) Preproduction inspection (see 4.3).
(b) Qunlity conformance inspection (see 1.1).

4.3 Pre-rDduction iosnection.

4.3.1 Santle. A preproduction sample of five cobalt 60 radioactive
sources and five inert capsules (Dwg =4-10-34) shall be manuf•atured
using the same methods, materials, equipment, and processes as vill be
used during regular production.

4.3.2 Insvection procedure.

* ,43.2.1
source In
listed in

4.4 ;if
rejected.
be tested
source or
sample.

For exrmination end nondestructive tests. Each raioaoctive
the preproduction sample shall be examined for-the defects
the list of defecis (4.-.3.2) and tested in accordance with
any .source is found defective the preproduction lot shall be

The five inert capsules and five radioactive sources shn.l
in accordance with table I (see l .1.2); mry. r-d~ioactlre
inert caysula foued defective shall reject tlae preprocwtion

)

- .-. - .- --..-...
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Table I - Stecial form material recuirem-ents•

I Condition Iner 5 Radioactive Requir.eent Test

Free drop X X 3.3.3 4.3.3.1"
Leakage X 3.3.2 4.4.4.2
Dye penetrant X 3.3.3 4.3.3.6

Percussion X X 3.3.3 4.3.3.2
Leakage X •3.3.2 4.4.4.2
Dye penetrant X 3.3.3 4.3.3.6

Heating X X 3.3.3 4.33.3
Le akage X 3.3.2 4.4.4.2
Dyb penetrant X 3.3.3 4.3.3.6

Immersion X X 3.3.3 14.3-3.4
• .Leakage X 3.3.2 4.4.4.2

Dye penetrant X 3.3.3 4.3.3.6
" Vibration X X 3.3.3 14.3.3.•4

Leakage X 3.3.2 4.4.4.2
Dye penetrant X 3.3.3 4.3.3.6

Thermal shock X X 3.3.3 4.3.3.5
Leakage X 3.3.2 4.4.4.2
Dye penetrant X 3.3.3 4.3.3.6

*Note: The samples shall be tested and examined for copliance vith 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 follows:

14.333.1 Pree drop. Dre. the rources through a distance of 30 feet onto a
flat unyielding horizontal surface so that the source strikes the surface in

suhapsto as to suffer mxumdazage.
4.3.3.2 Percussion. Place the source on a sheet of lead which is not more

than 1 inch thick, has a hardness number between 3.5 to 4.5 on the VICKERS
scale, and is supported by a smooth unyielding surface. Drop a flat circular
end Of L 1 inch in diameter steel rod weighing 3 pounds through a distance
of 40 inches so that the face of the flat circular end impacts on the source.

. 14.3.3.3 Heating. EquilibriLte the source to a temperature of 147T5F in a.
4• "muffle furnace and maintain this temperature for a period of 10 minutes.

14.3.3."4 Immersion. Immerse the source for 24 hours in vater at room
temperature. The water shall be ,PH6 to PH8 vith a maximum conductivity of
10 micromhos per centimeter. Weight before and a/ftr test on a balance* accurate to 0.001 gram. Record• weight change.

.1
* I

*!
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14 '..3.5 The:d s. -. " bJect t- . ourc to a temperature of -406C

for 2 hcurs. ?=cn.ve Ir-n thi -.nld environmenit and inzed~iately
subject it to a tmpera,.. 'f +50"C 20C for 2 hours. This procedure
shLl c:':a•ttute one cp..e, e cycle o"the thermal tes.. Test durtlion
sball be three Cycles.

I4.3.3.6 Dye p.netrnmnt. Ajply dye to in,.L, capJ •.ule in ItccC-raance
with I-L-I-obbý. iine the capzules; for cvide-c%: of u•uy cru- ..
o fissures. I

4.14 Ounhitv conformance inr-nection.

4.4.1 Lotin•. A lot shall consist of the raLioactive sources pro-
duced by one manufacturer, at one .plant, from the sxme materials, and
under the Samw Wnaufac!turimG conditions.

4.4.2 sM21ing.
4.4.2.1 For examination and nondestructive tests. Each source shall

be examined and tested in accordance with 4.4.3.

4.14.3 Inspection procedures.

1.'.3.1 For exination and nondeztructive tests. Each source shall
be exninned in accordance with tne list of defects (4.4.3.2) and tested
in accordance with 4.4...

.4.4.3.2 List of defects.

(a) Radioacttvc so-r=ce, cebalt -60,s, a KlA1 (Dravin-
C124-10-10).)

1. Marking nisming, incorrect, or ilegible.
2. Components missing, incorrect, or incorrectly assembled.
3. Calibration curve missing, incorrect, or incomplete

(see figure 1).
14. 'Workmanship (see 3.5).

4.4.4 Tests. Tests shall be conducted as follows:

4.4.4.1 Activity. Determine the calibrated activity and strength of
the source with a standard radiation measuring instrument which has been
previozsly calibrated with a cobalt 60 source certified by lational
Bureau of Standards (see 6.3 and 6.4).

a.



4.4.4.2 Radioactive leakar.e. Sub~ect the s.ource to a vibraion(test
in accordance with AST1.1 i'etbod D999-66. Hlvever, for this test replace
the shipping container by a met.%l screw-cap container of appropriate
size. Place the source within the container and place the container
on the specified table. Vibrato the table for 2 hours at a speed that
uill yield output forces acting on the contaiOer equal to at least one
.:imes gravity. Remove the source from the container after vibration is
complete and wipe all external surfaces with high vct-strength filter
paper moistened with distilled water. Allow the filter paper to dry and
then determine any contamination present by using a 1scaler equipped with a
scintillation or Geiger-lueller tube- for counting.1 Counting equipment shall
be capable of detecting 1 x 10" microcuries of ro-,.oactive material on the
filter paper. Repeat the wipe test on the source .fter seven days elasped
time.

4.4.5 Accettanceirel.ection criteria. If any source fails when examined
in accordance with 4.4.3 and tested in accordance with 4.4.4 it shall be re-
Jected.

5. PREPARATIOU FOR DELIVERY

5.1 Packaginq, level C. The radioactive source shall be packaged to afford
j. adequate protection against deterioration and dama in shipment from the

supply source to the first receiving activity for immediate use. Packaging
shall be in compliance with -pplicable rules and reCulations of Department
of Transportation (DOT) and A:omic Energy Commission (AEC).

5.2 Packing, level C. The radioactive sources, packaged as specified in
5.1 shall be packed in accordance vith applicable requirements specified in

4 DOT regulation 49 CFR 171-179 to insure carrier acceptance and safe delivery
to the first donestic .estine.tion. - Cc::tniners shall comply 'vith Dnlform
Freight Classification rules or regulations of other carriers applicable to
the mode of transportation.

5.3 Marking. In addition to any special marking required by the contract

. or order, unit packages shall be marked in compliance with DOT regulation 49
CFR 171-179, AEC, MIL-M-19590 and applicable requirements of Draving
D150-2-1.

6. NOTEs

6.1 Intended use. The source covered by this specification is intended to

provide a source of gamma radiation for use in the MU31,

J

,1
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( ~i.ri~ ~ ,ut~n docn..t.3should specify the followiag:

(a)Titl'-, = d M±te Of this specifidation.

(1) Tme •ilovwed for supplier zubca-ssiou of sarplez for
test und ev.uaticn oafter "..rd of contract.

(2) Nam and adAres• of t•,t f-cd-'vy and shitping in-
when testinC is performed by the Government.

(3). Time required for the Government po notify the aupplier
no to proceed with roduction.

atrucV.onz

vhether or

6.3 :nstrunment3s. The following instruments h*e been found to be
satis.ctc7 for determining the activity:

'...'Ioreen R Chamber
Lndaverik R ýWter

6.4 Caution. Care should be exercised to prevent injury to %ersonnel
engaged. in handlins and testing radioactive sources. The National
Bureau of Standards handbook (RSB No. 73) and Atomic Energr CUission
Regulation 10 CFh 20-40 contain information pertaining to protection
of personel from radioactive emanations.

Custodian:

A=--r- MD

- - Prpa.ring activit:

Army - MU(MA)

Project N4o. 6665-A282ý

%* ULS COOM~VaR Pau~iNG OPPICL- 1971 .43.695/427G



MIL-R-5lO8OA(MU)
20 January 19711
SUPERSEDING
MIL-R--51080(CIC)
29 March 1962

I

MILITARY SPECIFICATION

RADIOACTIVE SOURCE SET, (AI

1. SCOPE

1.. This specification covers a portable source of gamma radiation
with a remote handling device.

2. APPLICABLE DOCUMOS

2.1 Government documents. The folloving documents of the issue in
effect on the date of invitation for bids or request for proposal form
& part of this specification to the extent specified herein.

SPECIFICATIONS

FEDERAL

Qq-S-781 - Strapping, Steel, Flat and Seals.

STANDARDS

MILITARY

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

DRAWINGS

US ARMY MUNITIONS COA1-2rD

EDGEWOOD ARSENAL

DL124-12-3 - Radioactive Source Set, M3A1.

(Copies of specifications, standards, dravings, and publications re-
quired by suppliers in connection with spe.!ific procurement functions
should be obtained from the procuring activity or as directed by the
contracting officer.)

AV /2 4 Fsc 6665
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2.2 Other publications. The following documenti form a part of this
specification to the extent specified herein. Un4.ss otherwise indicated,
the issue in effect on date of invitation for bid( or request for proposal
shall apply.

CODE OF FEDERAL REGULATIONS

10 CFR 20-40 - Atomic Energy Commission.
49 CFR 171-179 - Department of Transportation Rules and Regulations

for the Transportation of Explosives and Other
Dangerous Articles.

(The Department of Transportation regulations are a part of the Code
of Federal Regulations available from the Superintendent of Documents,
Government Printing Office, Washington, D.C. 20402. Orders for the above
publication should cite "10 CFR 20-40" or "49 CFR 1T-179.")

3. REQUIREMOM

3.1 Materials and components.

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

3.1.2 Components. All components of the source set shall conform to the
specifications and drawings listed on Drawing DL124-12-3 and subsidiary
drawings.

3.1.2.1 Magnetic handler operation. The magnetic handler shall telescope
to under 20 inches and extend at least T2-1/2 inches. The magnet in ;he handler
shall be capable of picking up a steel washer 1-1/2 inches in diameter by 1/16
inch thick to a height of 3 feet and releasing the asher when tested in
accordance with 4.4.4.1.

3.2 Manufacture and assembly. The source set shall be manufactured and
assembled to conform to Drawing D124-12-3.

3.3 External radiation. The ga=%a radiation shall not exceed 100 m-1l3-
roentgens per hour (mr/hr) at any point on any surface of the case of the
assen'oled source set when tested as specified in 4.4.4.2.

3.4 Radioactivm contamination. The radioactivp source set shall show
radiosctive contamination no greater than 5 x 10' microcuries when tested
as specified in 4.14.14.3.

2
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3.5, Preproduction. Prior to the start of regular production, pre-
production sample of radioactive source sets shall be produced in
accordance with this specification for ex.4ination and test (see 4.3).

3.6 Workmanship. The source set sba., be free from damage su'ch as
broken hardware, or marred or splintered wooden panels; and foreign matter
such as grease, oil, or viscous material.

4. QUALITY ASSUflA2CE PROVISIONS

4.1 Responsibility for inspection.

)&.1.1 Supplier's responsibility. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise( specified in the contract or order, the supplier may use his own or

- any other facilities suitable for the performance of the inspection require-
ments specified herein, unless disapproved by the Government. The
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 specified requirements.

14.1.2 Objective evidence. The supplier shall provide objective ovl-
dence acceptable to the contracting officer that the requirements of
3.1 and section 5 for vhich specific inspection has not been provided
in this specification have bet~n satisfied.

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

(a) Preproduction inspection (see 4.3).
(b) Quality conformance inspection (see 4.4).

4.3 Preproduction inspection.

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

4.3.2 For examination and nondestructive tests. Sample radioactive
source sets shall be examined for all requirements of the dZrvings and
this specification.

14.3.3 Tests. Each sez shall be tested in accordance with 4.164..

14.3.1t Acceptance/rejection criteria. The radioactive sets shall meet
the examinations and teats specified in 4.3.2 and 4.3.3 to be acceptable.

3
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4.4 Quality conformance inspection.

4.4.: Lotting. A lot shall consist of the source sets produced by
one manufacturer, at one plant, fron the same materials and under toe
same manufacturing conditions.

4.4.2 Sampling for examination and nondestructive tests. Sampling shall

be conducted in accordance with MIL-STD-105.

4.4.3 Inspection procedures.

4.4.3.1 For examination and nondestructive tests. The source set samples
9ha11 be examined and tested in accordance with the classification of defects
(4.4.3.3) and NIL-STD-105.

4.4.3.2 Examination for critical defects. Each item in the lot shall be
inspected for critical characteristics listed in the classification of defects.

4.4.3. 3 Classification of defects.

(a) Radioactive source set, M3A1 (Dvg D124-12-3).

Categories Defects Acceptance standards

Critical:

1 Erternal radiation 4.4.h.2
2 Radioactive contamination 4.4-.3
3 Source missing
14 Ilrking missing, incorrect or incomplete

Major: AQL 1.0 percent defective

101 Component (other than source) missing,
incorrect or incorrectly located,
or assembled

102 Hardware nonfunctioning
103 Calibration curve missing or not coated
lo4 Wipe test card missing
105 Workmanship (see 3.6)

14
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(b) nýaetic handler, radioactive sou45e, telescopi., Nit

igD124l-2-62).

Categories Defects Acceptance standards

Critical:

1 Handler operation 4. 4. 4.1

Major: AQL 1.0 percent defective

101 Protective finish missing or incomplete
102 Knurl missing or incorrect

Mnor: AQL 2.5 percent detective

201 Foreign matter (grease, oil, or viscous material)

4.4.4 Tests_. The tests shall be conducted as follows:

4. .1 Manetic handler operation. iztend the handler to its maxim-
position and record the dimension. Pick up a steel washer and release it
by turning the control knob. Retract. the handler and repeat the preceeding
operation tvice. The handler shall perform the tlree operations to be
acceptable. Do wct turn the knob when in the retracted position.

4.4.4.2 External radiation.' Check the external radiation at the mur-
face of the case of the assembled source set using a radac survey meter
previously calibrated with standard cobalt 60 source.

.l.i.3 ~Radioactive contamination. Wipe thoroughly all accessible sur-
faces of the case, magnetic handler and source, with a piece of high wt-
strength filter paper moistened with distilled water. Allow the paper
to dry and determine the radioactivity present using a scaler equipped
with scintillation or Geiger-Muller tubes$or counting. Counting equip-
ment shall be capable of detecting 1 x 10 microcuries of radioactive
material on the filter paper.

5. FREPARATIN FDB DM VEX

5.1 packing, level A. No overpacking of the source set is required,
ho'ever, Vie source set (Dwg D124-12-3) shall be secured with two flat
steel straps 1/2 inch by 0.020 inch conforming to type I, class B, grade
2 of QQ-S-781 placed one at each end running girthvise around the case.
The straps shaol be placed at least one inch in from each edge of the
case encoupassing the ends (with handles), top and bottca.
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5.2 Marking. In addition to any marking required tý the contract or
order, each item shall be marked in compliance with DeWr tment of Trans-
portation and Atomic Energy Commission regulations ank Drawing D124-1O-14.

6. NOTm

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

6.2 Ordering data. Procurement documents should specify the following:

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

(W) Time s lovw for supplier submission of sa=mple fo GoveZ2 -
merit test and evaluation after avard of contract.

(2) Name and address of test facility and shipping Instruc-
times when testing is performed by the Governent.

(3) T required for the Government to notify the supplier
vbether or not to proceed with production.

Custodian: Preparing activity:

-rmy MU Army - MU(EA)

Project No. 6665-A281

6

I



* 4.43-4 Classification of defects (continued)

c) Pre -fa)n for delivery (section 5V.

Categories Defects I

Critica.l:

V Marki~ng of unit or shipping com-
tainer illegible, incorrect,
Incomplete or not durable

W or: AQL 1.0 percent defective

101 Unit or shippixg container not
a~s specified

102 Q"=tity of 5tmles per unit or
shipping contalzer not as speci-

.1-, "" f•=9ed. OrzuIncated
103 unit or shipping con-

Stainer not as specified
1014 Unit or shipping container

.osh. C of shipping container

not as specified

4.4.4 Tests.

4~.4.4.1 Hermetic seal. Sillerge. ea~ch capsule (flrazing B1241-22-8)
for a mlrnimof6 seconds i~n a suitable cons ta~nt tempera~ture bath
such as glycerine hented to 150 + 50 F. A steady stream or recurrent
sucession of bubbles from the end of the capsule sbasll indicate leakage.

II.Ii.4.2 Activit. - Th radioactive test sample (Drawving C224_142-6)
shall be tested for activity using a calibrated scintiltion or Geiger-
Mueller probe connected to a scaeler or spectrometer. ELch radioactive
test. sample sha.l be numbered and the activity level recorded (Init•a• l

reading)

4.4.4•..3 Mechanical shock. Te radioactive test sample (Drawivng
C21-l2-1 ) sha.L2. be tested by dropping from a height of 4 feet and
impacting on a steel surface. Each radioactive test ssale sha II be
dropped s-i times then subjected to the act.iviy test 4.4.4.2 and the

results recorded..

S----------*---------.----.*----*.------------- --- ~ --- ,--------



IC.-R-513o5 (•u)

5.PAEPARAON FOR Dl~nMY

"t• • 5.1 .ackar-_.•.•

5.1.1 Level A. R.adoactive'test samples shaZl be individually pack-
. aged, method C-3 of Mk-P-_4, In a paperboa.rd box, of optional typme •

amd class, conforming to PPP-B-676. Te test samp]4 shall be suff±ciently
- ushloned to f.ll a&ll voids with mater8a8 ! confomrzi to MPPC8--3.

5.1.2 Level C. ne radioactive test samples shall be packaged to
afford adequate protection aga.inst deterioration and damage from the
supply source to the first receiving activity for immediate use.

* 5.2 Paclnr.

S"5.2.1 Level A. Padioactive test samples, packaged es specified in
5.1.1, shall be packed in a quantity not to exceed the applicable re-
quirement specified in Depaxtm=t of Tramsportation (DOT) regulations
49C"F 171-179 in a cleated plywood box conforming to overseas type,
style J of PPP-B-601, for a type 2 average load. Unless otherwise
specified, the plywood shall be provided with water repellent pre-
servative tresmeat as specified in PFP-B-601, in addition, wood cleats
shall be I-ersed for a n7mum the minutes in the same preserva-
tive as that specified for the plywood (see 6.2). Each inside face of .-

the wood box shall be limid with fiberboard sheets conforming to grade
W5c of PPP-F-320. Addit•o-al sheets shall be added as required to
assure a tigiht pack. Boxes shall be closed and strapped using gaLva-

. •Lized strapping as specified in the appendix to PPP-B-60"1.

'5.2.2 Tevel C. Badioactive test samples, packaged as specified in
5.1.2, shall be packed in accordance with applicable requirements speci-
fled in DOT regulation 49 CFR 171-179 to •nsure carrier acceptance and
safe delivery to the fi•rt domestic destInaticn. Containers shall comply
with Uniform Freight Classification rules or regulations of other ca-rliers
applicable to the mode of transportation.

5-3 MEr•k=n. In addition to any special marking required by the

* contract or order, unit packages shal I be marked in accordance w'izh
C=-S'•D-29, DOT regulation 49 Cr 171-179 and MIL-M-1959O. Shipping
containers shall be marked as shcw= on Drwinmg D150-2-1.

6. iC•

6.1 Intended use. The radioactive test samples covered by this spec-i-
fication are intended to provide & radiation source that pe.-mits zize

-opeator "to ascertain the ope.ratiiag conl di-U of ",1 27 F-4adiac set.......
vhen no known radiation field is available.

8\
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6.2 Ordering d:ta. Procurezent docuents should specify the
f (a)wrng

t

,(b)

tal er.

The title, number, and date of tVs specificaion..
Level of packagi4g and packing required.
Quantity required in each shpppifg container.
Vhen vood preserrative is not re4uired on shipping con-

6.3 Caution. Care should be exercised to prevent injury to perzonnel
engaged I= handIn 12 and testing radioative sources. The Nation.l.
Bureau of Standards hanmook (IBS No. 73) and At=:Lc Energy Cc-mIssiom
Regulation 10 CFR 20-40 contain Information pertainng to protection
of personnel f radioactive emanations.

CustodIan.:

A=7 - MU

Preparing activi t.

Azq - MU (?A)

9
Project No. 6665-A217
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ENGINEL'RING CHIANGE PROPOSAL MSORT FORM)
-SEMhI-S7D-411 FOA INSTRUCTIONS)

DATE PREPARED

2 7 MAR lq7fn
I P t . IPR0OJRtNG ACTIVITY 40.

* ORIGINATOR NAME AND "DRESS

Def Dev & Engr Lab
Fdn & Maint Engr Lab

6. SPECIFICATII
I I I I

IUFR. CODE I SPECIrICAYION/DOCUAENT NO.

I ýMTL-R-51qo5
.. 

I

f. TITLE OF CXANGE

Revision to Specification DAAA15 -7O-C-oo62

30. CONFIGURATION 1TEM NOMENCLATUWRE It. IN

Radioactive Test Sample, Kr 85, )X-7338 1 EYES NO

U1. NAME OF PART OR LOWEST ASSEML•Y AFFECTED p. . PART NO. OR TYPE DESIGNATION

Military Specification [I=-R-51305
I4. DESCRIPTION OF CHAN"

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

3.3
4. 4.3.4
-4:4.4.1
4.4.4.2

Is. NEED FOR CH4ANGE

To improve the radioactive leakage test procedure, to assure a better quality
end item and to clarify method of determining end item effective activity.

CONCURIENCE:
UIs VALCA-EC-FI, QA Engr

IS. EFFECT ON ASSOCIATED EQUIPMENT

'None

17. PRODUCTION EFFECTIVITY BY SERIAL NO. IS. EFFECT ON PAC*D.TION DELI.i•ERY SCHEDULE

All items None

it. RED*EGORETROFIT EFFECTIVITY JZO ETIMATED AIT OZi'' 65MEULL

N/A N/A

21. EISTI•ATED CSTs/SAVI$GS

None .... L,
ZZ. SUJ&IITII&. ACTIVITY AUI RZI4s / f.. . /j u T

MIC'AEL J. SM Y y1'..&Ap /{ I b A rV
- 3.AP.RVAL/ I SAPP ROVAL

GOVERPWE~NT ACTIVITY SINTjEDATE

DD I mo..16 93
,S...,:"-...... '. -... ... ..... . . -. -........



*l e
NOTICE Of REVISION (NOR)

(SEE M1L-ST•D*40 FOR J.,4STh7C7TIONs)

This revision described below has been authorized far the docUmeOL listed.

1. O R I G I N A T O R N A M E A N D A D D R E S S . 'aE ,c. O. 1

Def Dev & Engr Lab 7 MAR 197 12-0C6-OO1
Pdn & Maint Engr Lab

2. TITLE OF DOC.dENT a. MIR. C4E. a. rLocw.J. kdLE9

Military Specification a. tE,,io %a.o.
212-CiCt

7. CW4IGURATION ITEM (OR SYSTEIM) TO WHICH ECP APPLIES

• I

Radioactive Test Sample, Kr 85, MX-7338
6. DESCRIPTION OF REVISION

a. Change Pars 3.1.2.2 to read as follows: iRadioactive Leakage. The capsule
shall show no evidence of radioactive leakage when tested as specified in 4.4.4.1.

b. Change Para 3.3 to read as follows: Activity. The radioactive test sample
shall have an effective activity of 5 millicuries + 10 percent, corrected for ccpper
and aluminum radiation attenuation, when tested as specified in 4.4.4.2.

i

c. Para4.4&3.4(b) Critical defect No. I - Delete "Hermetic seal" and add
"Radioa ctive leakage".

d. Change Pare 4.4.4.1 to read as follows: Radioactive Leakage. Each
capsule (Drawing B124-12-8) shall be placed in a small volume container and
`Rightly sealed. Subject the container to a 2 hour vibration test in accordance
with ASTM Method D990 in such a manner that the speed of vibration will yield
output forces acting on the comtainer equal to one times gravity. Set the
container aside for a 6 day period. At the end of the 6 day period, break the
containment seal and sample the entrapped air for the presence of radioactive
leakage using a suitable calibrated survey meter.

e. Change Pars 4.4.4.2 to read as follows: Activity. -The radioactive
test sample (Drawing C124-12-6) shall be tested for effective activity using
a calibrated scintillation probe connected to a scaler or spectrometer. Correct
the activity readings for copper and aluminum radiation attenuation. Each
radioactive test sample shall be numbered and the activity level recorded
(initial reading).
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Variable energy X-ray source
code AMC.2084

Data
sheet
11196

SPECIFICATION

Construction:

A compact assembly containing a sealed ceramic primary source which excites characteristic X-rays from six different
targets in turn. The annular primary source surrounds the X-ray emission a)erture in the fixed part of the stainless steel
assembly and the targets are mounted on a rotary holder. Each target canbe presented to the primary source in turn and
the characteristic X-rays from the target are emitted through the 4mm diameter aperture.

Rotary target holder

(6 targets)Section of lid

X-ray aperture
Target

-" Sealed annular
primary source

Dimensions in mm

Primary source:

A 1 OmCi americium-241 source, consisting of a ceramic active component in a welded stainless steel capsule, with integral
tungsten alloy rear shielding.

X-ray emission:

Target
selected

Energy (keV) (1l

Ka Kp
Photon yield (2)

(photons/sec per staradim)l

Cu
Rb -

Mo
Ag
Be
Tb

8.04
13.37
17.44
22.10
32.06
44.23

8.91
14.97
19.63
24.99
36.55
50.65

2,500
8.800
24,000
38,000
46,000
76,000

Notes: (1) weighted mean energies.

(2) the photon yield has been determined using a high resolution Si (Li) X-ray spectrometer (the values
listed amending those shown in the 1974/5 catalogue); the photon output is highly collimated
limiting emission to -0.5 steradians.

Maximum surface dose rate: (excluding emission aperture where the dose rate will vary with the target in use) <0.1mR/h
(as measured with type NIS295 gamma dose rate meter which has a flat energy response from 45keV to 2.5MeV.)

• |Amersnam
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Certificate of radioactive source Integrity QoCS 592 Issue I

Tltle

Assembly code

Assembly drawlng

Nuclide

Radlotoxicity group

Maximum activIty

: Variable Energy X-Ray Source (V.E.X.)

X208 I

: ARC 10469/S

: Americium 241 (Am-241)

: A

: 30mCi (1.11 GBq)

CLASSIFICATION : BS/ISO/ANSI77 C64344 (Assessed)

RECOMMENDED WORKING LIFE : 15 Years (seeoverisar)

Testsources No tests were performed. This assessed classification is based on
experimental data obtained from tests performed on the V.E.X. primary capsule
assembly Cods X1146. Drawing number ARC 10048/S. See QCS144 for iS/ISO
classification and QCS402 for IAEA special form testing.

Tests carried out In accordance with Recommendation of:

86,;8 : A41N64& : IIAEAeyef0 "sc~Ccc e:

Leak test TEMPERATURE PRESSURE IMPACT VIBRATION' PUNCTURE
method Units

6 ................
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Certificate of radioactive source Integrity OCS 144 Issue 3

Title

Assembly code

Assemblydrawing

Nuclide

Radlotoxiclty group

Maximum activity

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

: X1146

: ARC 10048/S

: Americium-241 (Am-241)

: 30mCi (1.11 GBq)

CLASSIFICATION BS/ISO C64344

RECOMMENDED WORKIN3 LIFE : 15 Years (seeeoverleaf)

Test sources : Two active sources serial numbered AMC1847

containing 10 millicuries of Americium-241 as ceramic.
number ARC 10048/S Issue B.

and AMC1848. Each
Assembled as per drawing

Tests carried out In accordance with Recommendation of:

BS.5288": 1976 ISO.2919: 1980(E) 00GANS-N42: IIAEA 96191 SWyoISS No 6:

Leak test TEMPERATURE PRESSURE IMPACT VIBRATION PUNCTURE
method 6 4 3 4 4 Units

Immers P PASSPon 
'

(QCrs 0.02 0.03 0.06 0.03 0.06 Nanocuries
(QCR31 ) 0.02 0.02 0.04 0.40 0.04

NOTE: Thie capsule has also been tested for IAEA special form material approval.
See QCS402.

Ouality Controller. Sources

,ISSUED.. 21 May 1985 .. t..

............... ................................
Production Manager- Sources

30 April 1988
EXPIRES .......................................

/
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Certificate of radioactive source Integrity OCS 402 lIsue -.

Title

Assembly code

Assemblydrawlng

Nuclide

Radiotoxlclty group

Maximum activity

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

: X1146

: ARC 10048/S

: Americium-241 (Am-241)

I

: 30mCi (1.11 GBq)

CLASSIFICATION Special Form

RECOMMENDED WORKING LIFE 15 Years (see overleaf)

Teatsoures : One simulated source serial number 1. Containing SpCi of soluble
Caesium-137 chloride. Assembled as per drawing number ARC 10048/S Issue B.

Tests carried out In accordance with Recommendation of:

86.6;8894: ANSI N S: IAEA Safety Series No.8: 1973

* Leak test TEMPERATURE IMPACT PERCUSSION UnIts
method 

Un6

ISO 6

Lmmersion PASS PASS PASS
(QCR31) <0.02 0.03 0.08 Nanocuries

Immersion PASS PASS PASS
(Para 737) 0.03 0.03 0.03 Nanocuries
Helium
Pressurisat on PASS PASS PASS 8 b- L
(2CR 13) 3.06 x 10 .53 x 10- 4.79 x 10"B

NOTE: This capusle also has a BSj
See QCS 144.

Con !toe 7 C/ 7

ICM jp:r .21 May 1985

'ISO integrity classification of C64344.

Production manager- Sources

.~n ~



Reference .............. / i 0A S ....................

Certificate Issue ...... 2...................................

Certificate of Approval
of Design for Special Form Radioactive Material

Title

Low Energy Photon Annular Source -ýCapsule X.208

Drawing Nos and Specificatior*Reference

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

RSD/CTR/133 Dated 23 July 1981

Radioactive Material Maximum Activity

Americium 241 30 mCi

THIS IS TO CERTIFY that the Secretary of State for Transport being, for the purposes of the Regulations
of the International Atomic Energy Agency, the Competent Authority of Great Britain in respect of inland

surface transport and of the United Kingdom of Great Britain and Northern Ireland in respect of sea and

air transport and the Department of the Environment for Northern Ireland being the Competent Authority

of Northern Ireland in respect of inland surface transport, have approved the above-mentioned Special

Form Deeign. 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 Amercrham International plc

lin the event of any alteration to the above Amenticned drawings and specifcations or in any of the facts stated

in the application for approval, this certificate will cease to have effect unless the Competent Authority is

notified of the alteration and the Competent Authority confirms the certificate notwithstanding the alteration.

This Certificate Cancels all Previous Issues and is valid uhitil 31 October 1987

Competent Authority
identification Mark:

GB/110/S

UIMTED l(iGDOM COMPETENT

AUTHORITY FOR THE TRANSPORT

- 8 OCT 1984
OF RADIOACTIVE

MATERiALS

y'v' Transpon'rt diological Adviser
Department of Transport
2 Marsharm Stie.
Lmdun SWIP 3EB

On behalf of the Secretary of Stare
for 7Tansport and the Department of

/I,



Technical
information

Quality control

Quality control of radiation sources can be divided
into two main parts:

1: checks made routinely during production;

2: special tests on prototypes.

Routine checks during production include:

1: tests for leakage and contamination, normally
carried out just prior, to shipment;

2: checks for activity content or radiation output
against production reference standards.

The results of tests for leakage and contamination
are given in a TEST REPORT which also includes
the result of any routine content or output
measurements.

Source dimensions, where these are critical, are also

checked.

Special testing of prototypes, see page 98.

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

ANSI.1677 'Sealed radioactive sources-General'
ANSI.2919 'Sealed radioactive sources-
Classification'

and
ANSI T-echnical Report 'Sealed radioactive
sources-leak test methods'

Testing for leakage and contamination
Stringent tests for leakage are an essential feature
of radioactive sources production. The methods
adopted depend on the design and intended
application of the source and also on regulatory
requirements. Where necessary, tests can be
specially modified to meet particular requirements.

The standard methods used for testing radiation
sources are listed below. The particular tests used
for each type of source are given under the
appropriate product entry.

...,Wipe test A..
The source is wiped with a swab or tissue,
moistened with ethanol or water; the -activity
removed is measured. Limit: 0.0O05ýCi.

Wipe test B /
The source is wiped with a swab or tissue,
moistened v~th ethanol or water; the activity
removed is tleasured. Limit: 0.051 .Ci.

Bubble test D .
"rhe 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:.
0.05;.LCi.

- l.mmersion test L.
•T•-h:o..vre-is immersed in water at 50°C for 4 hours

and the activity in the water measured. Limit:
0.005ACi.

Immersion test M
The source is immersed in water which is raised to
100*C and held at that temperature for 10 min. The
water is then removed, the source cooled and rinsed
using fresh water.,These operations are repeated
twice, boiling in the water from the preceding
rinsing operation. If the activity detected in all the
liquid collected is less than 0.005;LCi the source is
considered to be leak-free.

Helium mass spectrograph test H
Limit: leak rate of 10-8 standard cm3/sec.

Emanation test K
(scintillation counting test for radon)
The appliance is immersed in a solution of a
phosphor in an organic liquid under vacuum; the
leakage of radon is measured by liquid scintillation
counting.

The limit corresponds to about 5 x 10- 1 Ci per 24
hours.
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NOTICES
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ENVIRONMENTAL TEST BRANCH
ENGINEERING DIISION

TECHNICAL SUPPORT ACTIVITY
FORT MONMOUTH, NEW JERSEY 07703-5301

DELSD-EE

DELSD-E REPORT NO. 86 6 September 1985

SUBJECT: Amersham Corporation, Americium-241 (AM%241),
Variable Energy X-Ray Sourcet

1. BACKGROUND:

a. The Amersham Corporation Variable Energy X-Ray Source is to be used for the
calibration of the PDR-560/DT-590 X-ray probe. The primary radioactive emissions
from this source are Alpha and Gamma radiations. Alpha radiation is considered
non-penetrating radiation and therefore, does not present an external radiation
hazard to personnel. In contrast, Gamma radiation is considered penetrating
radiation and may represent an external radiation hazard if established guidelines
are not observed. Safety guidelines were provided by the CECOM Safety Office.
These guidelines were followed during handling and testing of the source.

-.-:_b.• These tests were requested by Mr. Joseph Santarsiero of the CECOM Safety
"Office, Fort Monmouth, New Jersey.

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

2. DISCUSSION:

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

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

3. IMMERSION TEST:

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

b. Test Facility: The X-ray source was tested u~ing the W ebber
Model W F-27- 100+250v Temperature/Altitude Chamber and the Immersion Tank.

c. Test Procedure: The X-ray source was subjected to the test of MIL-STD-810C,
Method 512.1, Procedure I. The source was stored at +130OF for 2 hours prior to
immersion. After storage at +1300, the source was immediately immersed in water
which was at room temperature. Immersion was for 2 hours and was such that the
test item was 36" below the surface of the water. The source was then returned to
Mr. Santarsiero for performance testing.

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

a. Test Requirement: The X-ray source shall be able to withstand air
transportation at altitudes up to 40,000 feet above sea level.

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

c. Test Procedure: The X-ray source was tested in accordance with
MIL-STD-8lOC, Method 500.1, Procedure I. The Xlray source was installed in the
altitude chamber and the pressure in the chamber waas 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 mair!tained for not less than 1 hour.
The pressure was then decreased to that which corresponds to 40,000 feet altitude
and maintained for 15 minutes. The chamber was then returned to ambient
conditions upon completion of the altitude test.

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

5. HIGH TEMPERATURE TEST:

a. Test Requirement: The X-ray source shall withstand exposure to ambient air
temperatures as high as +160 0F.

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

c. Test Procedure: The X-ray source was tested in accordance with
MIL-STD-810C, Method 501.1, Procedure II. The chamber temperature was raised
to + 120OF and maintained for 6 hours. During the next hour, the chamber was raised
to + 160OF and maintained for 4 hours. The chamber temperature was then returned
to +120°F within a 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 conditions.

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

6. LOW TEMPERATURE TEST:

a. Test Requirement: The X-ray source shall withstand exposure to ambient air
temperatures as low as -60 0 F.

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

2



c. Test Procedure: The low temperature test was performed in accordance with
MIL-STD-8IOC, Method 502.1, Procedure I. The X-ray source was placed in the
temperature chamber and the storage temperature was maintained at -60OF for a
period of 24 hours. Upon completion, the chamber was returned to ambient
conditions.

d. Test Results: It was reported by Mr. Santarsiero, that the low temperature test

caused no damage or degradation to the source (see Data Sheet, Appendix D).
I

7. VIBRATION TEST: 1

a. Test Requirement: The equipment shall withstand the vibration environment
induced during transportation and handling as a non-military (non-ruggedized) item.

b. Test Facility: The X-ray source was tested on the MB Model C-200 Vibration
Exciter (see Figure 2). An L.A.B. horizontal motion slip table was utilized for
directions other than vertical. Other equipment used for monitoring the vibration
level was an Endevco Model 2735 Charge Amplifier, Hewlett-Packard Model 5451C
Fast Fourier Analyzer/Vibration control system, and a Nicolet Model 660B Dual
Channel Analyzer.

c. Test Procedure: The vibration test was performed in accordance with
MIL-STD-810C, Method 514.2, Procedure I. The vibration. level was performed in
accordance with Curve M of Figure 514.2-3 of MIL-STD-810C. The level was as
follows: 5-14 Hz at 0.2 in. Double Amplitude (D.A.), 14-33 Hz at 2 G's peak
acceleration, 33-52 Hz at 0.036 in. D.A., 52-2000 Hz at 5 G's peak acceleration.
The vibration was applied along each of three mutually perpendicular axes of the
test item. The vibration was swept logarithmically, such that a complete cycle
(5-2000-5) consumed 36 minutes. The X-ray source was subjected to the cycling
test for 3 hours in each axis for a total test time of 9 hours.

d. Test Results: It was reported by CPT Zarick of the CECOM Safety Office that
the vibration test caused no damage or degradation to the X-ray source (see Data
Sheet, Appendix E).

8. DROP TEST:

a. Test Requirement: The X-ray source shall be capable of withstanding the shocks
normally induced by accidental drop of the X-ray source.

b. Test Facility: The X-ray source was tested using the L.A.B. 100 lb. Capacity
Drop Tester.

c. Test Procedure: The drop test was performed in accordance with
MIL-STD-8IOC, Method 516.2, Procedure 11. The X-ray source was dropped twice
on each flat face and eight times on the round surface, twice at each 900 location
about the circumference, from a height of 48+ 2 inches, for a total of 12 drops onto
2 inch plywood backed with concrete.

3



d. Test Results: The source was originally dropped in the wooden case (see Figure
3). However, inspection after the second drop revealed that the case had shattered
(see Figure 4). The remaining drops were done without the case. It was reported by
CPT Zarick that the drop test caused no damge or degradation to the X-ray source
(see Data Sheet, Appendix F).

9. SUMMARY:

TEST PASSED FAILED
I

Immersion (MIL-STD-810C, Method 512.1, Procedure I) x
Altitude (MIL-STD-810C, Method 500.1, Procedure 1) . x
High Temperature (MIL-STD-810C, Method 501.1, Procedure II) x
Low Temperature (MIL-STD-810C, Method 502.1, Procedure I) x
Vibration (MIL-STD-810C, Method 514.2, Procedure I) x
Drop (MIL-STD-810C, Method 516.2, Procedure I) x

10. CONCLUSION: It is concluded that the X-ray source met the immersion, altitude,
low and high temperature, vibration, and shock environments of MIL-STD-8gOC.

4
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ENVIRONMENTAL TEST LABORATORY TEST LOG
TEST NO. DATE 4- .,,Ie- 9-5- ,--' - 0 7
CUSTOMER ORGAN. 6,.6"Et-JA..-
TEST ENGINEER Jo,) IAI, r - )4

PROJECT ENGINEERJ,.'..," ,,4,s' / o
TEST TECH. J. C-4,iA,'bA, W. ,,us 7-

NOMENCLATURE MODEL V'e. ewcc6 ,)e( ) Sou cc SERIAL 3g94 2-I-/
TEST CONDITIONS f4, e K,4 a; 6/n4Ef S/.04 (, -,A/
DESCRIPTION A e lO',,,ed', ,-•& 7* '-•42 ,k.c-6. .

,7- g _7C AV -r-1

DATE TIME E Y'ENT INITIAL
*,Vwe 66,Pe - 7r.5 7- v- JV !p 5 v'v oo't ~ ,4/,- Id'A ______

______ 2 -1 -1 _____-A owo

At'dz -It- 6 . t M'7.'#1S 7-)T-.

REMARKS: SEE DATA SHEET NUMBER_____________

7Z$)0/0 ;r-cvs .7-~$1~ Z' T

,414~ nAs A. 1,ze If J ý7e - M/6-)V4d

A-i
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ENVIRONMENTAL TES
TEST NO.

T LABORATORY TEST LOG
DATE f - -v'e.9,'.g r

CUSTOMER ORGAN. ,,A9Is&A .5-:,•. PROJECT ENG!NEER,ZrSV,9ev,0-rI&,eo
TEST ENGINEER .-7-'-.vc-4_ TEST TECH. , A.Z,,,,,. ,- .
NOMENCLATURE MODEL iie. E Ž'e,),,. tC--. SERIAL # 3o 4z -4
TEST CONDITIONS ,,42Z,4 ,k "5'1, i-. ,14A .2--,/ -

DESCRIPTION W,, Z -,- /, , -6 ,--?,IV.?•- e,,a. _.,27 C .7

DATE TIME ?VENT INITIAL

,.I'P• • "' ""I~ -%, -Z'/S7|~3 _ _

REMARKS=S0 EA 4SHEUME

REMARKS: SEE DATA SHEET NUMBER ____________

44-aýA4e 4G jý" 7 A ,*/$3.Y5Tjzl6

=_

A-ý*-00,62ý4c--

B-1
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APPENDIX C
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ENVIRONMENTAL TEST LABORATORY TEST LOG
TEST NO. DATE e-7,k •4 -'7 /.9, e-

CUSTOMER ORGAN. ,,,,, 6/- SF--, PROJECT ENGINEERJ AA,7? ,,, C.eO
TEST ENGINEER ? .4-*-.., TEST TECH. t7 2_., -'e.,
NOMENCLATURE MODELi-e. x-, .- os SERIAL* 3,g42 -/4
TEST CONDITIONS A,-,,'-1`, /I, s ,-v#/ "
DESCRIPTION 0111A A./,/ S le-tO, ^lzz/ 6ý 2 P,4Peo a wZZ-

: ;?/Z,4a 72P7 A 7 l

DATE TIME E#ENT INITIALo 7•'~ S• ____,_ /?-C -• 7- 7 -"A-4 •,'-" c•'-•" "•i •'-0•-. • .

' • •- /2s o •/,• "• "v/4o 6 , 1*S.-

12-• 11,,,24 "0

REMARKS SEE DATA SflEEJ'NUNBER ... .. _ _

.7.h # 4"e"Oi./ 1'2,od

7Ju~~iC 1Wlo 74 A¶~ i,,d

REMARKS: SEE DATA SHEET NUMBER

/P ,r ,Q" 4,,'v S~z 1 V O~

C-1
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APPENDIX D

LOW TEMPERATURE TEST DATA SHEET
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TEST NO.
CUSTOMER
TEST ENO

ON ENCL

ENVIRONMENTAL TEST LABORATORY TEST LOG
DATE &,,! J

0RG A N. ,I,,,•A1-S ,,,
INEER

PROJECT ENCINEER ; - "
i i I I m iN i i III

TEST TECH. J -7 , •0,,i-, ., , .
ATURE MODEL 04 p C-ivcn e v(Xýksn~fc f SERIAL # 584L LAJ-

TEST CONDITIONS o•..tl 7•',,• p.4- EO- b.... '- 27c-o
DESCRIPTIOVA•,, •' ,./,,z,/ . e0C•S-,.

DATE TIME EVENT INITIAL
o"ae - 5J •-, , d- 4 r- edV, ,• e - ýc

/- L. • . - 6 .5oe. ,,

REMARKS: SEE DATA SHEET NUMBER
*~ P•' -I- "Pr•,"•,, ,,eZ O,•le /4.+

7?~~ 4~

D-1
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APPENDIX E

VIBRATION TEST DATA SHEET
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ENVIRONMENTAL TEST LABORATORY TEST LOG

TES I 
[ 

. DATE 1.) 3-. -

TEST NO.CUSTOMER ORGAN. -, "-, , .ý4; - -PROJECT EGNE ) ,_ __

I i I I I ll t I I I

TEST ENGINEER 1' --,-,L ,- S. .... TEST TECH.
NOMENCLATURE MODEL Fe-',f ) - :1,- r SERIAL #

N.

TEST CONDITIONS ROOM TEMP: 7.- i

DESCRIPTION V . ... ...

DATE TIME EtENT INITIAL

I1l, i ,j _ __

14YAls-57

REARS SEE .DATAv SHEET NUMBER

REMARKS: SEE DATA SHEET NUMBER,•',,.

E-1
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APPENDIX F

DROP TEST DATA SHEET
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ENVIRONMENTAL TEST LABORATORY~ TEST LOG
DATE/.3 19."TEST NO. (~7r4~44)

CUSTOMER ORGAN. ,',•5•Sd- ,
TEST ENGINEER -".Joh ,.sv'.,,4'

PROJECT ENGINEER e ,,Z/f..ol<
TEST TECH. I'.F•'ws'r

NOMENCLATURE MODEL voge - ee)5'- SERIAL # 3#e4- -, Z,4
TEST CONDITIONS , ,, , , -.-- : T ' ,-
DESCRIPTION,'•Au J,/ ef- P, ,-- . ,. ,Yo er-4 ".

,1,> - -, -- - (4..'"V -'.

r•,911AO5ý 1Y.•OA1,-,< t 11^1-q,•,,,,, Z,,' 4fP7,-.>-•,,,9;,,, _.,,/

DATE TINE EVENT INITIAL
t7Z,/,4,, / $/ 7 4w L p

oo,= Po oP 7--57

lop -*

- -- 4',(l4• - /e.•4c ,) ___ __-

/i "/ , "' '

13 /.- a 1-5--xw•sIvs't-l-=o. L,•'I",s ,

REMARKS: SEE DATA SHEET NUMBER

.,V oo zy ~1 A 4-a '-. 0- -. ,o 7 - 4-V

F-i



DEPARTMENT OF THE ARMY
HEADQUARTERS. US ARMY COMMUNICATIONS-ELECTRONICS COMMAND

AND FORT MONMOUTH

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

AMSELr-SF-MR 6 May 1986

M!EMRANDUM FOR RECORD

SUBJECT: Requirements of U.S. Nuclear RegulatorybComnission (NRC) License
for the AN/UDM-1 Radiac Calibrator Set trrd Title 10 Chapter 1, Code
of Federal Regulations, Parts 19, 20. and 21 (10 CFR Parts
19, 20 and 21)

1. The following information is provided to all users of the AN/UDM-1 Radiac
Calibrator Set, thereby satisfying the radiation protection requtirements set
forth in i0 CFR Parts 19, 20 and 21:

a. Specific instructions on NRC license/regulatory requirements, duties of
the Radiation Protection Officer, emergency situations, operating and
maintenance instructions, as described in TM 11-1174.

b. Form NRC-3, Notice to Employees, for required posting wherever the
calibrator set will be used and/or stored (enclosure 1).

c. Section 206 of the Energy Reorganization Act of 1974 for required
posting wherever the calibrator set will be used and/or stored (enclosure 2).

d. As stipulated in 10 CFR Part 21, report of radiac calibrator set defects
and noncompliance, as outlined in Section 206 of the Energy Reorganizatin Act of
1974, should be reported through, your appropriate radiological command channels
to the U.S. Army Communications-Electronics Command (CECOM) Safety Office.
Notification shall be made within 24 hours following the identification of
defects or noncompliance.

2. In addition, users may request further information relating to the NRC
license, license conditions, documents incorporated into the license by
reference, and amendments thereto, from Commander, U.S. Army Communications-
Electronics Command, ATTN: AMSEL-SF-MR, Fort Monmouth, New Jersey 07703-5024.
This is in compliance to paragraph 19.1l.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: Requirenents of U.S. Nuclear Regulatory Cammission (NRC) License

for the AN/UDM-1 Radiac Calibrator Set and Title 10,
Chapter 1, Code of Federal Regulations, Parts 29, 20 and 21
(10 CFR Parts 19, 20 and 21)

Reviewed by:

C, &Wgrg Br

Approved by:
STEVEN A. HORNE
Acting Chief, Safety Office

CF: Users of the AN/UEM-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 Bureau of Ships Manual or superseding
instructions.

sei



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
intensive exposure may result in serious injury. Three-

telntrs of a roentgen per week (0.3 r/week) is consid-
ered to be the maximum dosage of such radiation to

which the body can be exposed continuously without
serio•us damage. The radiation intensity of this equip-

mer.t in the operating area is well below this figure.

However, the area in frfnt of this set is dangerous, and

should be well markeO, No one should be permitted

to walk in front of th& equipment during operation.

Several caution signs, similar to A.E.C. form W6l 118,

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 Isotope Div., U. S. Atomic Energy

Commission, Oak Ridge, Tenn.

)

CAUTION

RADIOACTIVE MATERIALS
!N EMERGENCY CALL NAME___ ____ ___ ___

MAMI TlLIEPHONEI

RESUSCITATION

AN APPROVED POSTER ILLUSTRATING ThE 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.

V
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SECTION 1

GENERAL DESCRIPTION

1. PURPOSE AND FUNCTION OF EQUIPMENT.

Radiac Calibrator Set AN/UDM-l, shown in figure
1-1, 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-
bait) 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 meter 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. Radiation Source Chamber.-The radiation source
" chamber, shown in figure 1-2, is a lead-lined, brass

container with a removable top, used to house the
radioactive cobalt safely. The chamber has a cavity in
the center which holds a capsule containing 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.
1)uring operation the cone-shaped opening (radiation
outlet) in one side of the chamber permits radiation
from the cobalt to emanate from the jchamber in a
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 cent of that
of the center, is 32 degrees.

b. Chamber Support.-The chamber support, shown
in figure 1-3, is a metal standon which are mounted
the radiation source chamber, the attenuation 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 opposite

Figure 1-2. Rodiation-Sourc. Chamber, Cross-Section View

1-1



1 Sectin
Paragraph 2c

Lw'iNG BR I~acL-'positioning the equipments in front of the radiation
I outlet. in the radiation source chamber. It consists of

a metal platform attached to a track-mounted, metal
stand. The stand is provided with a brake, to prevent
the carriage from being accidentally moved after it has•" CONTROL-ARM as

CROSSBAR been positioned. O$n the platform are adjustable b.rs,
marked X and X', for setting the position of the

R7IAT. ATTENUATION radiac equipment being tested. A height control is
SOUC provided for raiiling or lowering the platform. The

Cia-~SE' I•,•settings for the positioning bars and height control
CONTROX vary, depending upon the size and shape of the radiac

- RM equipment.
Al d. Carriage Track.-The carriage track, along which

the positioning carriage travels, consists of four 5-foot
aluminum, double-rail sections with crossties which
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

CAPSULE in figure 1-4. It is used to accurately position the car-
CONTROL ,riage the proper distance from the radiation soprce

ATTENUATION chamber.
CONTROL

- F(P/O OPT1CAL SYSTEM

Figure 1-3. Radiation-Source Chamber and Support . .•I,4T COTrOL

ends of the cross-arm of the attenuation controL The
attenuation control system has three (3) settings, as
follows:

A-position-Safety plug A in source chamber.
B-position-Attenuation plug B in source chamber.
O-position--Both plugs out of source chamber (un-

attenuated beam obtained).
The 9.5-cm plug (B) is used to attenuate the intens-

ity of the radiation emanating froan the radiation out-
let during tests, and the -other is a safety plug (A) BRAKE
which is used when the set is not in operation. Th" Pt AL
capsule control is comprised of a handle and 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 CM_
when the capsule control lever is in the SAFE, and on ,
when the lever is itk the EXPOSED position.

c. Positioning Carriage.-The positioning carriage,
shown in figure 1-4, provides a means for accurately Figure 1-4 posiionig Carriage, Mounted on Track

I-Z
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Section 1
Paragraph 2.

e. Optical System.-An optical system, consisting of
a telescope and tripod and two mirrors with supports,
is supplied as part of the set to 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 to 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 AN/

UDM- 1.
b. Contract Number and Date.-NObsr-52466, 25

June 1951
c. Contractor.-National Electrical Machine Shops,

Inc., 919 Jesup-Blair Drive, Silver Spring, Maryland.
d. Cognizant Naval lnspector.-INM, Baltimore, Md.

e. Number of Packages Per Complete Shipment of
Equipment.-4 boxes, I crate.

f. Total Cubical Contents.-48.76 cu.. ft.
g. Total Weigbt.-1025 lb.
h. Radiation Source.--Radioactive isotope of cobalt

(Cob"). I
i. Type of Radiatign.-Gamma radiation rays.
J.. Initial Rate of /idioactivity.-9 curies (approx.)
k. Half Life of Radiation Source.-5.3 years
I. 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 Rower, should be used to warn
operating personnel when the equipment is in opera-
tion.

TABLE I-I. EQUIPMENT SUPPLIED

Quantity Navy Over-all
Per Type Dimensions

Equip- Name of Unit Volume Weighs
mewt Designation Height Width Depth

RADIAC CALIBRATOR SET AN/UDM-I

Consisting of

1 Chamber Support 49 16 45 20.43 145

1 Carriage Track 4 17½ 20 ft. .81 120
(length)

I Positioning Carriage 40 161 14½ 5.54 35

1 Optical System 73 19 19 15.25 16

I Radiation Source Chamber 15M 12½ 12½ 1.4 436

2 Instruction Books NavShips
91809

Unless otherwise stated, dimensions are in inches, volume in cubic feet, weight in pounds.

1-3
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. Section

TABLE 1-2. SHIPPING DATA I
I-

Shipp•ng Conte, otsOver-all
Container Dimensions Volume Weigbt

No. Name Designation Height Width Depth

1 Chamber Support 13½2 583/ 27 12.96 195

2 Carriage Track 12 66½ 20 9.81 175

3 Positioning Carriage 18 39¼ 16 6.53 63

4 Optical System -. 84 46

5 Radiation Source Chamber, 30 30 30 15.62 546
Attenuation Plugs, and NBS
Calibration Chart

Unless otherwise stated, dimensions are in inches, volume in cubic feet, weight in poundL

1-4
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SECTION 2

THEORY OF OPERATION
I
I

1.-RADIOACTIVITY.

Radioactivity 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
ea,'nents emit (radiate) specific types of radiations in
various qo:antities 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 to 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 (radioactive
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
-adiation intensity, which may be used to compare

/ strengths of various sources of radioactivity.

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 ball lie 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 figure 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, leaving
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 (1½) of the
amount 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.

2 3 4 5

TIME

Figure 2-1. Half-Life Chart, Showing Exponential
Decay Rate of Rod;oocive Moterials

3. METHOD OF COMPENSATING FOR
RADIOACTIVE DECAY.

Since the radiation source in the Radiac Calibrator
Set AN/UDM- I becomes weaker as 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 between the source and the radiac equipment
can be determined from a correction-factor table 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 has prepared the
individual tables and charts accompanying
each source. The charts and tables accompany-
ing each source are the oft'y 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

2-1



2 Seion
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intensity versus distance, and gives the date on which
the measurement was made. With this information it
is possible to determine, at any time, how far away
from the source a radiac equipment under test should
be placed to subject it to radiation of known intensity.
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 cm from
the radiation source. However, since the source is 12
months old a correction factor of .937 must. be applied,
as follows:

400 cm X .937 374.8 cm

Therefore, to place the radiac equipment in the 500
mr/hr area, the 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 radiac
equipment. The correction factors and correction 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 ecipment-which can be checked
by this equipment, a librated positioning platform,
with x- and y-axis poitioning bars, is provided as an
aid in properly placi g the radiac equipment on the
positioning carriage. A 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 to 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 action 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 I and 2 is obtained.

Faguro 2.4. Alarm Circuit
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SECTION 3
INSTALLATION

d

1. UNPACKING.
Radiac Calibrator Set AN/UDM-l is packed in four

wooden shipping boxes and one demountable, wooden
crate. Topen box No. 1, cot the metal b3nds that bind
the box. Using a nail puller, remove all nails from the
top of the box. Remove shipping 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

ý.over off baseReifioi*eýscrews- 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 danipness. 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. Cbamber 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
attenuation c"ontrols borted to the support platform,
as shown in figure 3-2. To complete the assembly of
:he su.port, proceed as follovws:

(I) Lay support platform on side opposite arten-
u.tion control.

(2) Bolt the two braces to plattorm.
(3) Bolt the four legs to 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

one is notched to fit .he base plate for the chamber
support, and the lasrtrie 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 out sections on floor in proper order, as
indicated by scale on side of each section.

(2) Bolt sections together, using the three bolt
holes in each end tie provided for this purpose.

(3) Bolt notched tie of section one to base plate
of chamber support.

(4) Level carriage track, as required.
c.. Positioning Carriage.-The positioning carriage

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 to flange on height
control rod so that slot 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 Syslem.-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) Bolt 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 telescope to pan head by using thumb
screw of pan head.

(5) Fit mirror- support into slot in positioning
platform; shown in figure 3-3 (refer also to figure
1-4).

e. Radiation-Source Cbamber.-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. If
neither of these is available, the chamber can be raised
by four men using two pieces of solid iron rods about
4 feet long and I 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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Figure 3-I. Cutaway View of Shipoing Crate for Rod;ation-Source Chamber
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SUPPORT
PLATFORM

BASE PL.7TE

+I

BASE FLANGE

Figure 3-2. Chamber Support, with Rodiato0&-SoWC*
Chamber and Controls Mounted

(1) Remove shipping clamp from flexible cable.
(2) Remove cable 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 to platform.

(6) Replace capsule control in low (SAFE:) posi-
tion, and make sure that it remains in SAFE position
for steps (7) through (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

Figure 3-3. Positioning Carriage, Assembly Drawing

figure 3-2), and bolt control-arm crossbar to safety
plug A.

(9) Without changing position of control arm,
bolt attenuation plug B to the free end of the crossbar.

Refer to figure 3-5.

4. INITIAL ADJUSTMENTS.

a. Capsule Coutrol.-Two adjustable stops, lower and

upper, limit the travel of the capsule control. See figure

3-5. The lower stop is used to 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 bottom of the cavity in the radiation-source
chamber.
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/

Figure 3-4. Telescope and Stand, Assembly Drawing

(3) Raise control lever slightly, adjust stop until
it touches bottom of control lever, and. tighten lock
nut. The tipper stop limits the travel of the capsule
control so that when it is in the EXPOSED po~sition
the radiation-souree capsule is exactly in the center -f
the radiation outlet of the radiation-source chamber.

WARNING
Before making the following adjustments he
sure that the capsule control is in the SAFE•
position, and that the attenuation control is
in position A.

To set tipper stop, proeetatl its follows:
I I ) Loosen l(ok nut,, and set stop 'to' its .highest

position.
(2) Place any available radiac equipment having

a horizontal meterface with a range of UL to 50 mr/hr.
(to facilitate meter observation only) on the, position-
ing platformn.

(3) Move the positioning platform as close to
the radiation-source chamber as possible.

(4) Adjust the height of the positioning plat-
form so that the center of the radiac equipment is
level with the center of the aperture of the radiation-
source chamber.

(5) Adjutst 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 center of the raidia'c equipment.

(6) Move the positioning platform (by releasing
the fixit brake on the cL-arriage) until the radiac equip.
nient is approximately 150 cm away from the radia-
tion-source chamber. (This distance is measured by
lining up the po~inter on the carriage with the proper
In)sition on the cm scale mounted on the track.) Set
the fbot brake to prevent the carriage from being
moved.
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CONdTROL-ARM

Figure 3-5. Support P/atffon, with Controls and Mountings

(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 attenuation 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
off by the action of the capsule control. When the
control lever is in the SAFE position, the pressure
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
he removed from the spring element, allowing the
contact between A and C to close. To adjust pressure
on spring, proceed as follows:

( I ) Set capsule control !/x inch above lower stop.

(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 set screws.
(5) Replace cable housing.

The set is now ready for operation.

Figure 3-6. Schematic Diagram of Alarm-Circuit

Microswitch
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SECTION 4

OPERATION

1. GENERAL.

When Radiac Calibrator Set AN/UDM-I 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-
mately 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
locaie&ýýjjq;-•m--- - '7 -an be safely operated for a
considerable period of time.

WARNING
After set has been assembled the boundary
line of the danger aiea, 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-I to 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 platform of the positioning car-
riage.

(b) The proper position of the carriage on the
track must be determined.

(c) The optical system must be adjusted.

2. POSITIONING THE RADIAC EQUIPMENT.

Because of the differences in size andtconstruction
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-I.
together with an illustration showing exactly how the
radiac equipment must be placed on the platform. In
all the illustrations of table 4-1 the y-axis bar is shown
horizontally, and the x-axis bar is shown vertically.

I

The procedure fozidetermining 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 attenua-
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 positioning 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.

Mf) 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. e

(i) When base of equipment housing extends be-
yond the points used to determine x and y measure-
ments obtained in steps Mf) and (g) above, measure
this distance and add to recorded x and y measure-
ments. Wheni base-of-equipment housing is within the-
points used to determine 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 (iW above, from 6.5 (of y-axis scale; refer to fig-
ure 4-4), and record this reading in y-axis bar column
at end of table 4-1.
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RADIATION SOURCE
CHAMBER

RADIAC
EQUIPMENT

/

Figure 4-3. Phantom View of Radiac Equipment, Showing Location of Radlaf;on-Sensitiv* Device
Relative to Positioning Platform

(k) Record x measurement, obtained by steps (g) ments described in above steps have been done accu.
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 table 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

Equipment X-Axis Y.Axis Heigbt 1 Radiac Equipment or Probe
Bar Bar Control Position

AN/PDR-8
(High range) 735

AN/PDR-8
(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.)

N)

X-Axis Y-Axis Height Radiac Equipment or Probe
Equipment Bar Bar Control Position

AN/PDR-8A 6.3 0.9 5.6 ,
(High rangeY

iw- -.2 a.., -:•

AN/PDR-SA 0.8 4.0 9.6 -4 _. T
(Low range)

( High range ) ...... .:.. ,

AN/PDR-8B :/.. .•
ANPR-B0.7 3.7 9.6

(Low range) 0. .-

L i L . .g . .!

-I

I
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TABLE 4-1. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND RADIAC EQUIPMENTS (Cont.)

)

Equipment X-Axis Y-Axis Height Radiac Equipment or Probe
Bar Bar Control Position

AN/PDR-SC 6.2 1.6 7.1
(High range)

AN/PDR8C 0.8 4.0 9.6
(Low range)

AN/PDR-8D 1.6 7.2
(High range)'

LoDrange )0.8 4.0 9.6
(Low range)4.
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TABLE 4-1. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND RADIAC EQUIPMENiTS (Cont.)

Equipment X-Axis Y-Axis Height Radiac Equipment or Probe
Bar Bar Control Position

I

AN/PDR.18 6.4 4.2 9...

AN/PDR-274.4870
(High range)4.0 4.8 7.0

AN/PDR.279.4080
(Low range) 9.0 4.0 8.0

AN/PDR-27A 7.0
(High range)

. __

1)
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TABLE 4-1. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND RADIAC EQUIPMENTS (Cont.)

j

X-Axis V-Axis Height Radiac Equipment or Probe
Equipment Bar Bar Control Position

1

AN/PDR-27A 11.1 4.2 8.0
(Low range)

~It.

AN/PDR-27C 4.4 8.0
(High range)

____ K2
AN! PDR-27C 11.3 3.5 8.0
(Lo*v range)

AN/PDR-32 2.5 4.34.
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TABLE 4-1. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND RADIAC EQUIPMENTS (Cfont.)

Equipmet X-Axis Y-A.-ih Higbt Radiac Equipment or Probe
Bar Bar Control Politiso

AN/PDR-T1B 7.1 4.5.

IM-7/PD 4.4 4.5 8.5

IM-7A/PD 4.4 4.5

$23-60&A-4-8
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TABLE 4-1. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND RADIAC EQUIPMENTS (Cant.)

Equipment X.Axis Y-Axis Height Radiac Equipment or Probe
Bar Bar Control Powtion

I
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fOCUS CONTROL

Figure 4-4. Top View of Positioning Platform,
Showing X-Axis and 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 the age of the radiation source at the time
the calibrating rest is made. For accurate results, the
carriage should be located so that 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
should 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.

)

Figure 4-6. Telescope and Tri4po
with Adjustable Pan Head

4. ADJUSTING OPTICAL SYSTEM.
After 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
meter from a safe location. This should be done as
follows when the radiac equipment being used has a
horizontal meter scale:

(a) Adjust mirror assembly until mirror is cen-
tered -directly over meter scale of radiac equipment,
and locked in place. (See figure 4-5.)

Figure 4-5. Location of Mirror for Radiac Equipment
Having a Horizontal Meter Face )
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(b) Adjust mirror to a 450 angle with respect to
the meter scale.

(c) Adjust telescope height.control (figure 4-6) so
that 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 to the hori-
zontal, until meter can be seen in mirror while oper.
ator sights over telescope.

(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:

(a) 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 mirror 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
(450 with respect to horizontal).

(e) Continue with steps (c) through (g) of the
horizontal meter scale adjustment procedure.

Fiure 4-7. Location of Mirrs for Radiac Equipment
Having a Vertical Meter Face

5. CHECKING METER ACCURACY.
After the preceding adjustments have been made,

proceed as follows:
a. Place radiac equipment on positioning platform

as shown in table 4-1.
b. Set attenuation control to position 0 or B, de-

pending on radiation 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.
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SECTION 5

MAINTENANCE
1. ROUTINE CHECK.

a. Check tightness of plug bolts holding attenua-
tion plugs to crossbar -if attenuation control; tighten
loose screws (see figure 5-1).

b. Check for looseness of stop for attenuation con-
trol arm; adjust head of stop for free travel of cylinder,
and tighten lock nut. (See figure 5-2.)

c. Check for looseness of lower and upper stops for
capsule control, if loose, readjust lever travel as de-
scribed in Section 3, paragraph 4a.

2. PREVENTIVE MAINTENANCE.
NOTE:

The attention of maintenance personnel is
invited to the requirements of Chapter 67 of
the Bureau of Ships Manual, of the latest issue.

a. Apply 10 drops of MIL-L-664 light preservative
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
ommercial parts listed in table 2 of Section 6, all

Aeher replacement parts for the repair of this equip-
ment should be fabricated in the machine shop of the
activity where the set is located.

Figure 5-2. Detailed View of Attenuation Control Stop
Assembly

WARNING
In the event of failure within the radiation
source chamber, do not attempt local repair.
Submit a dispatch to the bureau of ships re-
questing instructions for disposal of unit. )

Figure 5-1. Maintenance Check Poinft
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Section 5

FAILURE REPORTS

A FAILURE REPORT must be filled out for the fail.
ure of any part of the equipment whether caused by
defective or worn parts, improper operation, or ex-
ternal influences. It should be made on Failure Report,
form NBS-383, which has been designed to simplify
this requirement. The cardmust 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.

Thepurpose of zhis repor-zis._toinform BUSHIPS

of the cause and r4 e 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 iftformation 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-
Chafge in the usual manner.

Make certain you have a supply of Failure Report
cards and envelopes on board. They may be obtained
from the nearest Publications and Printing Office.
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SECTION 6

PARTS LISTS
I

NOTE:
It is not intended that this equipment will be supported throughh.he Electronics

supply system. Any parts which require replacement shall bk 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

I Chamber Support

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 FUNCTIdN

BAR., x-axis positioning: instrument positioning bar; u/w Nail Elec Mach positioning carriage Positions instrument under
platform; sub-assembly consisting of bar w/block, pin, spacer, and knurled knob mtd on each test
end by four #4-40 x 1/2" Ig Fil H mach screws; aluminum, lacquer finish; rectangular shape;
17' goa 1" wd x 13/16" thk o/a; 1/8" thk "LV-shaped bar; Natl Elec Mach dwg #AD-9534-B;
Navy contract NObsr-5 2466.

BAR, y-axis positioning: instrument positioning bar; u/w Nad Elec Mach positioning carriage Positions instrument under
platform; sub-assembly consisting of bar w/block, pin, spacer, and knurled knob mid on each test
end by four #4-40 x 1/2" Ig Fil H mach screws; aluminum, lacquer finish; rectangular shape;
20" lg a V" wd z 1-13/16" thk o/a; 1/8" thk "LV-shaped bar; Nad Elec Mach dwg

#AD-9534-B; Navy contract NObsr-52466.

BASE, tripod: u/w Nail Elec Mach optical system; CRS; equilateral triangular shape; 24" Ig Supports tripod legs
x 20-3/4" wd x 1/8" thk; three 5-/)6" 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 Supports chamber-support
1-1/2" wd x 1-1/2" thk o/a; each end bent 60 degrees 45 minutes, equipped w/1-1/32" Ig X platform
9/32" wd rounded slot 1/4" from end and 3/4" from inside edge to receive two #1/4-20 x
1/2" Ig hex bolts w/l/4" ID lock washer; two i/8" thk braces required, mcd w/angle outside;
u/w Natd Elec Mach chamber support platform; Natl Elec Mach dwg #C-9833; Navy con-
tract NObsr-52466.

)
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TABLE 6-2. REPLACEABLE PARTS LOST (C.tImowd)

NAME OF PART AND DESCRIPTION FUNCITION

CHAMBER, radiation source: container of radiation source; u/w" Nail Elec Mach chamber
support platform; sub-assembly consisting of radioactive cobalt, -radiation source capsule,
flexible cable, and safery plug; tubular shape; 16" Ig x 12-1/2" wd x'13-1/2" 'h o/a, thr.e
13/32" diam holes and three 5/16" diam holes spaced alternately 60 degrees apart on "I-5S/"
diam of bottom plate for mtg on support platform; engraved' name plate mad oppo•,e
chamber aperture; Nail Elec Mach dwg #AH-9865; Navy contract NObsr-52466.

CONTROL, attenuation: controls amount of radiation from source chamber; u/w Nail
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" Ig x 19-3/16" wd x 19-3/16" h o/a; med on chamber support platform by twelve #10-32
mach screws; Natil Elec Mach dwg #AH-9865; Navy contract NObsr-52466.

CONTROL, elevation: for raising and lowering positioning carriage platform; u/w Nail
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
mad on tube w/four #8-32 x 1/2" Ig Fil H mach screws; Nail 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 Nail Elec
Mach track to carry positioning carriage platform; Natil Elec Mach dwg #AD-9528-C; Navy
contract NObsr-52466.

HEAD, tripod: positions height and panoramic setting of telescope; u/w Natil 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; Natil Elec Mach dwg
#AC-9580-A; Navy contract NObsr-52466.

LEG, chamber support platform: u/w Natil 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" diant holes spaced 120 degrees apart on 1-15/32" rad on flanges for mtg leg
w/# 1/4-20 x 3/4" Ig hex bolt; four legs required, ea leg #11 BWG x 1J3/4'. OD seamless
tubing; Nail Elec Mach dwg #AB-9885; Navy contract NObsr-5246C6

LEG. positioning carriage: u/w Nail 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 mtg
leg w/#8-32 x 5/16" Ig RH mach screws; four legs required; 3/4" diam rod; Nail Elec Mach
dwg #AA-9488-C; Navy contract NObsr-52466.

LEG, tripod: supports tripod head; u/w Nail 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 mtg leg w/#6-32 x 1/4" Ig
RH mach screws; three legs required; ea leg 7/8" OD x .745" ID tubing; Nail Elec Mach
dwg #AA-9578; Navy contract NObsr-52466.

MIRROR: glass, 5" diam; non-magnifying; 2" Ig back plate; #1/4-20 x 1/4" thk brass hex
nut brazed to plate; u/w Nail Elec Mach optical system on positioning platform; Nail Elec
Mach dwg #AA-9504-A; Navy contract NObsr-52466.

PLATE, base: chamber support base; u/w Natil Elec Mach chamber-support platform legs
and braces; med carbon steel, Navy gray 52E4 type "C"; sq shape; 25" sqx 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 ctr 2-1/2" from each edge for mtg legs, six #1/4-20 x 1/4" d tapped
holes for mtg braces and c-rosstie; welded platform plates; Nail Elec Mach dwg #AC-9832-A;
Navy contract NObsr-52466.

Houses source of radiation

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

Supports 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

J

PLATFORM, chamber support: u/w Nail Elec Mach radiation-source chamber; sub-
assembly consisting of frame, top plate, flexible-cable housing, control box, and sensittve
switch; alumipun.; Navy gray 52E4 type "C"; rectangular shape; 45" Ig x 16" wd x 5-1/8"
h o/a; four iets of three holes tapped through for #1/4-28 x 1/4" Ig bolts spaced 120
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 mid on plate for radiation control
positions; sensitive switch purchased from Micro Sw catalogue number V3-1, control box
purchased from Teleflex, Inc. part number C-6838-3; Nail Elec Mach dwg #AH-9865;
Navy contract NObsr-52466.
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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 Nati F4ec Mach Positions instrument un.
x- and y-positioning bars, mirror support, and dolly legs; aluminum; black anodi*d finish; der test
rectangular shape; 17" Ig x 14" wd x 1/2" thk o/a; four 9/32" diam csk holes•.n 1-5/8"
rad on ctr line 7" from edge for mtg w/#1/4-20 x 1/4" Ig Fil H mach screws;-inch scale
engraved on periphery of platform; 12" Ig x 9/32" wd slot 1" from edge for ltg mirror
support, Nail Elec Mach dwg #D-9527-C and dwg #D-9548-B; Navy contract NObsr-52466.

SUPPORT. mirror: u w Nail Elec Mach positioning carriage platform; sub-assembly con- Mirror support
sisting of knob. rods, ba;e, and clamp; 19-3/8" h x, 17-1/8" Ig x 6-1/4" wd o 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" h 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
hottom for knob; Nail Elec Mach dwg #AD-9534-B; Navy contract NObsr-52466.

TELESCOPE: terrestrial type; one draw wube; 1-5/16" diam o/a; brass draw tube, black Observation of instrument
crackle finish; focus control, holder for mng on pan head, and lens cover purchased from under test
Gaertner Scient number M-522 wnnumber M-239 eyepiece and number M-239-250 adaptor;
Natil Elec Mach dwg #AC-9580-A; Navy contract NObsr-52466.

TRACK, carriage: to position dolly and platform; u 1w Nail Elec Mach dolly; sub-assembly Dolly positioning
consisting of rails, crossties, guide, stops, and scale; rectangular shape; 21' Ig x 17-1/2" wd x
5-1 2" h o a; mid to chamber support base by #3/8-16 x 7/8" Ig hex head bolts; four track
sections mtd together at crossties by #3. 8-16 x 7,'8" Ig hex head bolts; stops mtd on end
of first and last sections by #8-32 x 1,'2" 'g Fil H mach screws; 1/2" sq x 60" Ig 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" Ig angle by #6-32 xa3/8" Ig Fil H mach screws, scale purchased from
K & E Co., type Stevens wyteface "A"; Natil 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, I11.
K&E Co CBIO Keuffel & Esser Co. Hoboken, N. J.
Micro Sw CMU Micro Switch Corp. Freeport, Ill.
Natl Elec Mach CN National Electric Machine Shop, Inc. Silver Spring, Md.

Quick Set., Inc. Chicago 22, 11.
Teleflex, Inc. North Wales, Pa.

)
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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-IR 6 May 1986

11MRAMUM FOR RECORD

SUBJECT: Requirenents of U.S. Nuclear Regulator 1 Com ission (NRC) License
for the AN/UDM-1A Radiac Calibrator Set and Title 10, Chapter 1,
Code of Federal Regulations, Parts 19, 120 and 21 (10 CFR Parts
19, 20 and 21)

1. The following information is provided to all users of the AN/UDM-1A Radiac
Calibrator Set, thereby satisfying the radiation protection requirements set
forth in 10 CFR Parts 19, 20 and 21:

a. Specific instructions on NRC license/regulatory requirements, duties
of the Radiation Protection Officer, emergency situations, operating and
maintenance instructions, as described in TM 11-6665-217-15.

b. Form NRC-3, Notice to Employees, for required posting wherever the
calibrator set will be used and/or stored (enclosure 1).

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 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 following the identification
of defects or noncoupliance.

2. In addition, users may request further information relating to the NRC
license, license conditions, documents incorporated into the license by
reference, and amendments thereto, from Commander, U.S. Army Communications-
Electronics Command, ATTN: AMSEL-SF-MR, Fort Monmouth, New Jersey 07703-5024.
This is in compliance to paragraph 19.11b of 10 CFR Part 19. The CECOM Safety
Office may be contacted by telephone on Autovon 995-4427 for this purpose.



ASEL-SF-MR 6 May 1986
SUBJECT: Requirements of U.S. Nuclear Regulatory Conmmission (NRC) License

for the AN/UDM-IA Radiac Calibrator Set and Title 10, Chapter 1,
Code of Federal Regulations, Parts 19, 20 and 21 (10 CFR Parts
19, 20 and 21)

Prepared by:

Reviewed by:

C I Radi4 pcri Sfty Engrg Br
BARRY 

i

Approved by:
STEVEN A. HORE
Acting Chief, Safety Office

CF: Users of the AN/UDM-IA Radiac Calibrator Set
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A-1. SCOPE

a. This manual describes Radiac Calibrator Set AN/UIV-lA and covers its
installation, 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 maniual. Thus, Radiac Set AN/PDR-27(*)
represents Radiac Set AN/PDR-27A, AN/PDR-2TC, AN/PDR-27E, AN/PIR-2TG,
AN/PID-27J, AN/PIR-27L, AN/PDR-2TP, AN/PIl-27Q, and AN/PDR-27R.

A-2. INDEXES OF PUBLICATIONS

a. DA PAM 310-4. Refer to DA Pam 310-4 to determine whether there are
new editions, changes, or additional publications pertaining to the
equipment. Department of the Army Pamphlet No. 310-4 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 310-7 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; number, date, and classification
of the MWO; category of maintenance authorized to perform the modification;
and the man-hours required to apply the modification to each item.

A-3. FORMS AND RECORDS

a. REPORTS OF MAINITNANCE AND UNSATISFACTORY EQUIPMENT. Use equipment
forms and records in accordance with instructions in TM 38-750.

b. REPORT OF DAMAGED OR IMPROPER SHIPMENT. Fill out and forward DD Form
6 (Report of Damaged or Improper Shipment) as prescribed in AR 700-58 (Army),
NAVSUP Publication 378 (Navy), and AFR 71-4 (Air Force).

c. 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 Fofm 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.
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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 Optical System.
The three interdependent units, in turn, function as a
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 a known dis-
tance from the radiac instrument which registers the
pre-determined intensity of (mainly) gamma rays emit-
ted in a known time interval.
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1-2. DESCRIPTION OF MAJOR UNITS

a. RADIATION SOURCE HOUSING.-This unit,
sh$wn in Figure 1-2, is a lead-packed steel container
wth an Aperture through its side wall for emitting the
rdiioactive beam. A larger cavity is located in the top
oP the Housing through which is lowered the radio-.
active material and into which is also set the lead-
packed Insulator Stopple containing 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
to 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.
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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 a double rail
and is locked in position by means of the Brake Pedal.
A scale, calibrated in centimeters, is attached 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 directly 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. Attached to the top 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 adjtistediti-reffect back to the
Optical Viewinig Stand the image of the meter dial on
the radiac instrument. A second mirror is used when
the meter is in an awkward position.

TELESCOPE
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Figure 1-7. Optical Viewing Stand

i-3. RtEFERENCE DATA

a. NumIber of Packages Per Complete Sb:ipment of
Equipment.--4 boxes.

b. Total Cubical Contents.--37.4 cii. ft.

c. Total Weight.-i,2 52 lbs.

d. Radiation Somrce.-Radioactive Isotope of Cesium
(C. 137).

1. Type-Mainly gamma rays.
2. Initial Rate of Radioactivity-Approximately

120 curies.
3. Half Life-3-0.4 years.

e. Equipment Lists.-Table 1-1 lists the equipment
supplied.

f. Shipping Data.-Table 1-2 gives shipping 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 to warn oper-
ating personnel when the equipment is in operation.

9

Figure 1-6. Detail of Carriage Locking Device
and Calibrating 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 raising, lowering and directing the
telescope toward the mirror. The telescope has an
- ijustable focusing control knob.

)
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ITABLE 1-1. EQUIPMENT;SPLE

Per INavy Type
Equip- Name of Unit Designation Height Width Depth Volmme Weight
mewi

1 RADIAC CALIBRATOR /UDM-1A
Consisting of:

4 Radiac Alignment Stand Tracks 4 17Y 20 ft. .81 120

(Total)

1 Radiac Alignment Stand 40 16½ 14% 5.54 35

1 Optical Viewing Stand j 73.' 19 19 15.25 16

I Radiation Source Housing & Stand 5, 25 25 20. 610
6 Radiac Alignment Stand track 17-V/2 30 ft 1.2 l0

(U. S. Nuclear)f (Total)
1 Technical Manual 'NAVSHIPS

TM 11-6665-217-15 .93204
1 Operator Instruction Chart 7-30 5-3/

Unless otherwise stated, Dimensions are in inches, Volume in cubic feet, Weight in
pounds.

TABLE 1-2. SHIPPING DATA

shipping Over-all Dimensions
Container Contents Designation Volume Weight

No. ~~~Heigt: Width IDepth I________

(

1 Radiation Source Housing

2 Radiac Alignment Stand

3 Radiac Alignment Stand Tracks

4 Optical Viewing Stand, and
Radiation-Source Housing Standý

19

12½

53Y4

30

16

20

27

30

41

68

58

16.2

7.2

9.8

5.2

800

100

200

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

I RADIOACTIVITY

.adioactiviry 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
emitted as 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, Cesium 137, is utilized
by the Radiac Calibrator AN/UDM-1A. Approxi-
mately 120 curies of Cesium 137 is used in each instru-

it. A curie is a unit of radiation intensity, and is
aerically equal to 3.7 x 101 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-half its
original value in approximately 1600 years, hence its
half-life is said to be 1600 years. The half-life of 05
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 an 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
.ceding year, although it is always the same fraction

(½) of the amount present at the beginning of that
Darticular year. If the weight, date of weighing, and

Yf-life of the element is known, the quantity of a
.iioactive element remaining at any future dtite can

be precisely calculated.

Figure 2-L Half-Life Chart, Showing Exponential
Decay Rate of Radioactive Materials

2-3. METHOD OF COMPENSATING FOR
RADIOACTIVE DECAY

Since the radioactive material in the Radiation
Source Housing becomes weaker as it ages, some
means 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 a 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 has 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
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-.he chart furnished with the Radiac Calibrator
)ws the initial radiation intensity versus distance,
I gives the date the radiation was measured. With
; information, it is possible to determine at any
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 mr/hr) is desired. The sample chart in
ire 2-2 indicates that the Alignment Stand should
?laced a certain number of centimeters from the
.oactive source. However, since the radioactive
-ce is 12 months old a correction factor formula

(CF) must be applied as follows:

(Original Distance) XCF= Actual Distance

Therefore, to locate the Alignment Stand and radiac
instrument in the 500 mr/hr area, the carriage should
be moved to the computed position fn the scale on the
track. This places the radiac instKument the desired
distance from the radioactive source. To face the
radiation-sensing element within khe radiac directly
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.

N)

)
)
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SAMPLE CHART
IO, OOC

(

D1,0
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z

0
cr

:J
-- I

00

TABLE OF CORRECTION FACTORS
FOR

SOURCE IN'ATTENUATED" POSITION
SOURCE NO. X
Sept. I ,1957

/
Apply Correction factors to calibrating position indicated by
chart to cmepensate for the change in source strength with time.

Carec.- Correc. C-rec. Cwrec.
Time tiou Time tian Time tion Time tsit•
(Mo) Factor (Mo) Factor (Mo). Factor (Mo) Factor

0 1 32: .97-3, 64. .946 96 .919
2 .998 34' .971 6,6- .944 98 .918
4 .996 36 .969 4 .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 .935 108 .910
14 .988 46 .961 78 .934 110 .908
16 .986 48 .959 80 .932 112 .907
18 .984 50 .957 82 .931 114 .905
20 .983 52 .956 84 .929 116 .903
22 .981 54 .954 86 .927 118 .902
24 .979 56 .952 88 .926 120 .901
26 .978 58 .950 90 .924 122 .899
28 .976 60 .949 92 .922 124 .897
30 .974 62 .947 94 .921 126 .896

(

00 __ _ _ __ _ _

SAM LE HAR_
NOT TO BE YSED FO ALIBRATION

I0(
0 100 200 300 400

DISTANCE, cm
500 600 700

Figure 2-2. Sample Positioning Chart for Radiac Measurements
with Radioactive Source in "Attenuated" Position
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SAMPLE CHART
I-% W

TABLE OF CORRECTION FACTORS
FOR

'OPEN 4SOURCE

SOURCE 10.X
Sept. 1' ,1957

Apply Correction factors to calibrating position indicated by
chart to compensate for the change in source strength with time.

CoWrrc. Crree. Corec- Correc-
Time lid" Time lion Time lion Time Ilon
(Mv) Factor' (Mo) Factor' (Me) Factor' (Me) Factor'

0 1 32 .973 64 .946 96 .919
2 .998 34 .971 66 .944 98 .918
4 .996 36 .969 68 .942 100 .916
6 .995 38 .967 70 .941 102 .915
8 .993 40 .965 72 .939 104 .913

1o .991 42 .964 74 .938 106 .912
12 .989 44 .962 76 .935 108 .910
14 .988 46 .961 78 .934 I10 .908
16 .986 48 .959 80 .932 112 .907
18 .984 50 .957 82 .931 114 .905
20 .983 52 .956 84 .929 116 .903
22 .981 54 .954 86 .927 118 .902
24 .979 56 .952 88 .926 120 .901
26 .978 58 .950 90 .924 122 .899
28 .976 60 .949 92 .922 124 .897
30 .974 62 .947 94 .921 126 .896

10C

0

0-
ct)
z
WI
0

z
0
x:

7

I0

NOT TO BE USED F C LIBRATION

)

N

I n

0 100 200 300 400
DISTANCE, cm

500 600 700

Figure 2-3. Sample Positioning Chart for Radiac Measurements
with Radioactive Source in "Open" Position )
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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 check against the enclosed packing list.

Box No. I has been specially designed to 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

a. RADIATION SOURCE HOUSING.-The Hous-
ing is shipped already mounted on its steel base-plate
and should be mounted on its stand only after the four
legs have been bolted 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 weight, 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 foilows:

.(I) Remove attachments holding Housing to 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.

b. RADIAC ALIGNMENT STAND.-This stand,
in shipping box No. 2, is shipped preassembled except
for the calibrated Alignment Table; the mirror and its
supiforts are packed in box No. 2.

*.(1) The Alignment Stand Carriage travels before
theRadiation 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 floor.plate
of the Radiation Source Housing Stand; the last tie of
the last track section is equipped with rail stops to
prevent the Alignment Stand Carriage from rolling
off the track. 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 required.
(2) After the Alignment Stand is set on the track,

proceed as follows:
(a) Bolt alignment Table to flange on top ol

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
slot; place long (y-axis) bar over short bar with its
outer vertical fiange facing same side as single wheel
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 lock
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 partially assembled in shipping box
No. 4. To complete the assembly, proceed as follows:

(1) Bolt legs to triangular floor-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 Knob.

(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.

3-3
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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
bec4me familiar with the operating and calibrating
pro•:edurei-pertaining to the radiac instrument to be
test.ed. This information is found in the instruction
bo&•k for each type of radiac device and should be
available to the operator at all times.

Before 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.

5O /! MAIN BEAM

400

W300

0 mr/hr
CONTOUR

200 \1 lC
LA'

-100

0

-100

400 500 200 100 C 0
CENTIMETERS

100 200 300 400

Graph of main beam and 10 mr/hr contours for 1•D-1A Calibrator with the source in .the
"open" position. The main beam contour was determined by the dimensions of the source
and collimator cone. The 10 .mr/hr contour was measured by means of an ionization chamber.

Figur..4-1. Radiation Pattern and Danger Area\K
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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 to make the following adjustments,
it will be necessary to 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 settings. 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.

4-3. POSITIONING ON ALIGNMENT TABLE 'RW

a. When checking a radiac unit that is already listed
in Table 4-1, the operator should proceed as follows: *

(1) Locate the appropriate aligning data for the
radiac unit in Table 4-1.

(2) 1Tbsition and lock the x- and y-axis bars on
the Aligninent Table (Figure 1-5) so that the vertical
edges of.'he "*L" shaped bars are set on the readings
as given kn 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 midpoint (6½
inches) on 13-inch scale nearest the Housing, see
Figure 4-2. The radiation sensing element in the
radiac instrument should be centered exactly on this
6½ 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 6½ inch point facing the Housing.

(4) If radiac case and probe do not contain a
marking locating the inner radiation sensing element,
obtain its location from the instruction book accom-
panying the radiac. Mark on case and place on 6½
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 6½ 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 at the end of Table 4-1.

Figure 4-2. Top View of Alignment Table
Showing Calibrated Rulings

4-2
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Figure 4-3. Phantom View of Radiac Equipment Showing Location of Radiation-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 a meter reading of approximately % or 3% 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 35 mr/hr on
the meter. The approximate location of the carriage
can be found on the positioning chart supplied with
the Radiac Calibrator; however, 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.

I 18
4d.J,,I

Figure 4-4. Location of Mirror for Radiac Equipment
Having a Horizontal Meter Face

Having a Vertical Meter Face
Figure 4-5. Location of Mirrors for Radiac Equipment

4-3
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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 having a 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 450 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 horizontally 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

- nstrument, 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 450
angle and reflects the meter image to the upper mirror
facing it at a 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 radiation
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 Spindle 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

.ig from the Aperture, Figures 1-4 and 1-6. This

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 radioacti4f 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 proceedudre. 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.

AADo &CNKSOUROCE P194mo100# Levan

RELEAS1E•
LEVERS '•

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 to the front of the Housing, directly
behind the Aperture Plug Crossbar (see Figures 1-4
and 4-6), is the switch which activates an alarm when
the Crossbar and Aperture Plug are removed beyond a
certain distance. The switch operates by pressure
from, the Switch Trip Pin on the Crossbar.

)

)
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. b. Removal of the Lever Assembly Cover atop the
Radiation Source Housing will expose the Lever
Assembly and the 9ther 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 t,
the radiac instrument, be sure that the radio-
active source material has been properly
sealed off as indicated by the preceding
instructions.

Figure 4-7. Radioactive 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 to 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 Lever, in turn, is attached to
the upper portion of the large Spindle 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 bottom and is
inserted into the top of the Radiation Source Con-
tainer. Rotatin'g the Positioning Lever will rotate
the Container located below the Stopple.K

- -RADIOACTIVE

W. 
SOURCE

_ %TAINER

Figure 4-8. Exploded view of Housing
Stopple Components

4-



4 Section

c. Attached to the lower 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 uponthe 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-actuator 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 opposite 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-Release 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

Eqiuipment
Type and Range

X-Axis
Bar

Y-Axis
Bar

Height
Control

Radiac Equipment
or Probe Position

IM-3/PD 7.9 4.3 3.5

j "

AN/PDR-T B 7.6 3.6 5.0

,/

)
A A L
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Section 4

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

I

Low Range: Center Probe
Over Cross Lines

IM-57/PDR-27

High Range: 4.5 5.04.

IM-68/PDR-18 s.6 4.4 6.

IM-68A/PDR-18 8.6 4.4 6.0

4-7
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TABLE 4-1, CONT'D. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND EQUIPMENT

)

Low Range: Center Probe
Over Cross Lines

IM-74/PDR-27C

High Range:

Low Range: Center Probe
Over Cross Lines

High Range:

- )

)
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Section 4

TABLE 4-1, CONT'D. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND EQUIPMENT

I

K.
4-9



ection

N)
TABLE 4-1, CONT'D. POSITIONS OF X- AND Y-AXIS BARS, HEIGHT CONTROL, AND EQUIPMENT

Eqldpment X-Axis Y-Axis Height Radiac Equiipment
Type and Range Bar Bar Control or Probe Position

Low Range: Center Probe
Over Cross Lines

IM-85/PDR-27F

High Range: 5.3 5.6 5.6

0/A84 .0

IM-75/PDR- 18A s.6 4.4 6.0• 4_.i

IM-9-PD
Dosimeters

Center Dosimeters
Over Cross Lines
Mounted Upright

L ____________ J

4-i0



'ection 4

Write Settings for Additional Radiac Equipment

Eqrnpm nt X-Axis Y-Axis Height Radiac Eqaipment

Type and Range Bar Bar Control or Probe Position

i

K



I Section

Write Settings for Additiona! Radiac Equipment

Equipment X.Axi Y-Axis Height f adiac Equipment
Type and Range Bar Bar Control or Probe Position

____________ 1

)



Section 5- OPERATOR'S MAINTENANCE

5-1. Scope of Operator t s Maintenance

The maintenance duties assigned to the operator of the AN/UhIM-lA are
listed below together with references to the paragraphs covering the specific
maintenance functions.

a. Weekly preventive maintenance checks and services (para 5-5).

b. Cleaning (para 5-6).

5-2. Tools and Materials Required for Oper4tor's Maintenance

The tools and materials required for operator's maintenance are listed
below.

a. Lint free cloth (FSN 8305-170-5062).

b. Cleaning Compound (FSN 7930-395-9542).

c. Lens cleaner (FSN 6760-408-5175).

d. Lens tissue (FSN 6640-393-2090).

e. Hand blower (air syringe) (FSN 5120-254-4612).

f. Camel's-hair brush (FsN 8020-246-8806).

5-3. Operator's Preventive Mainten&nce

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 maintain 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 level 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.

5 -l- Operator's Pr e v e n t iv e 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 days 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 maintjained in a standby (ready for
immediate operation) condition must have
weekly maintenince. Equipment in limited
storage (requiris service before operation)
does not require weekly maintenance. Para-
gmph 5- 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

No.•N Item to be inspected Procedures MRerenw

i Cleanliness ---------------- 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 aperkure
plug in housing port. )

5-6. Cleaning.

Warning: Before performing any cleaning
procedures, check to see that the aperture plug (f'
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.

Lg. Provide adequate ventilation; do not
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-hair brush or
and air syringe.



K

Caution: Do not use lens tissue
that contains 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 tissue speci-
fied in paragraph 5-2.

(2) Slightly dampen a wad of lens tissue
with lens cleaner.

(3) 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
a fresh lens tissue; use the circular
motion described in (3) above.

Note. Check for radioactive contamina-
j tion of the used cleaning materials. If any

radioactive contamination is detected, refer
$ to paragraph 6-10.

K

K
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Section 6, ORGANIZATIONAL MAINTENANCE

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).

c. Lubrication (peara 6-8).
d. Wipe test (para 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 (pr-a 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).

c. 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

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
equi'tment 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
(pala 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.

6-4. Monthly Maintenance. Perform the
maintenance functions indicated in the month-
ly preventive maintenance checks and services
chart (para 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-
justment of the maintenance interval must be
made to compensate for any unusual operating
conditions. Equipment maintained in a stand-
by condition must have monthly preventive
maintenance checks and services. Equipment
in limited storage does not require monthly
preventive maintenance.

6-1



6-5. Monthly Preventive Maintenance Checks and Services Chart.

S-uence No.. Item to be inspectedl Procedures Rferces

w
1

2

3

Installation --------------- I Check to see that equipment is properly installed.

Mountings Check to see that all bolts, nuts, washers, and pins
are properly positioned and secured.

Lubrication --------------- Lubricate equipment ........................ Para 6-

6-6. Quarterly Maintenance. Quarterly pre- stitute a part of the quarterly preventive
ventive maintenance checks and services (para maintenance checks and services and must be
6-7_ of the equipment are required. Periodic performed concurrently. All deficiencies or
weekly (pam 5-5) an monthly (pra 6-5) pre- shortcomings will be recorded in accordance
ventive maintenance checks and services con- with the requirements of TM 38-750.

6-7. Quarterly Preventive aintenance Checks and Services Chart.

se--N. jItem to be inspected Procedures Rferenew

1

2

4

5-S,

6

7

8

Aperture plug

Lever assembly

Alarm circuits...........

Preservation

Wipe test...............

Check for jamming or improper seating 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
(Pa m _ If aperture plug sticks, unscrew and
remove cap, and tighten cam roller; replace and
tighten cap.

Remove positioning lever assembly cover, and check
for proper positioning of movable parts and se-
cureness of all connections; clean as necessary,
and replace positioning lever assembly cover.

Check wiring of alarm circuits. Resolder loose con-
nections, and replace damaged wire.

Check all surfaces for evidence of fungus. Remove
rust and corrosion from metal surfaces by lightly
sanding them with fine sandpaper. Brush two thin
coats of paint on bare metal to protect it from
further corrosion.

Perform wipe test. (pare 6-9).

Pars 5-6a.

Completeness ------------- Check to see that equipment is complete.

SB 11-573; TB
SIG 364.

DA Pam 310-4
and 310-7.

Modifications

Publications

Check DA Pam 310-7 to determine whether new
applicable MWO's have been published. All UR-
GENT MWO's must be applied immediately. All
NORMAL MWO's must be scheduled.

Check to see that all publications are complete,
serviceable, and current.

_____ .1 ______________

I To be accomplished semiannually instead of Quarterly.

6-8. Lubrication. Lubricate the equipment pound. Refer to paragraph 5-6a for

monthly as follows: cleaning procedures.
b. Apply oil (PL-Special) to the pivot ar

a. Before lubricating the equipment, clean and sliding areas of the aperture plug coni

the parts to be lubricated with a soft, clean arm system.

cloth or a cloth dampened with cleaning com- c. Remove any excess oil; wipe dry. 06-2



6-9. Wipe Test. a. Safety Precautions. A
ninimum of two persons is required to per-

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
port (fig. 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.

Warng: Be sure the radioactive
source positioning lever is in the at-
tenuated position.

(3) 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 contalni-
nation that is present.

Warning: Do not leave 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.

.e. Checking and Mai2ing 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/
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
bag and follow the procedures in (4)
or (5) below.

(4) 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
lead, aluminum, or other metal; re-
place the wrapped plastic bags in the
cardboard box, and redheck 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.

(5) 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).

(6) When the cotton swabs are received,
the supporting Nucleonics Primary

I



Standards Laboratory personnel will
check them and send a report to the
activity that submitted the cotton
swabs. The report will state the
number of microcuries of contamina-
tion and instructions for handling
contaminated equipment (if neces-
sary). If no specific level appears on
the AEC license held by the submit-
ting activity, 0.005 microcurie of re-
movable contamination will be the
maximum permissible level.

6-10. Handling, Storage, and Disposal of
Radioactive Material. a. Handle, store, ane
dispose of radioactive material as directed b3
the procedures in AR 700-52, AR 755-380, and
TB SIG 225.

b. Because of the radiological hazard pres
ent, pack radioactive material only under the
supervision of a fRadiological Protection
Officer.

RADIOACTIVE
SOURCE
POSITIONING
LEVER

APERTURE
PLUG

RADIATION
SOURCE
HOUSING

CAM
SLEEVE

APERTURE

CONTROL ARM
(OPEN POSITION)

~HOUSING
-------. PORT

T8 6665-217-12/I-I
Radiation source housing.

)

N•I mute 5-1.
Kaure 9-1.
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APFENDIX A

REFERENCES

The following is a list of applicable references available to the
maintenance personnel of Radiac Calibrator Set AN/UIM-lA.

/

AR 700-52

AR 755-380

DA Pam 310-4

Ik Pam 310-7

SB 11-573

TB SIG 225

TB SIG 364

TM 11-5543

Logistics, Licensing and Control of Sources of
Ionizing Radiation.

I

Disposal of Supplies and Equipment, Disposal of
Unwanted Radioattive Material.

Index of Technical Manuals, Technical Bulletins,
Supply Manuals (Types 7, 8, and 9), Supply
Bulletins, and Lubrication Orders.

Index of Modification Work Orders.

Painting and Preservation Supplies Available for
Field Use for Electronics Command Equipment.

Identification and Handling of Radioactive Signal
Items.

Field Instructions for Painting and Preserving
Electronics Command Equipment.

Radiac Sets AN/PfR-27A, AN/PIR-27C, and
AN/PDR-27E.

(
TM 11-6665-209-15 Organizational, DS, GS, and

Manual Including Repair
Tool Lists: Radiac Sets
and AN/PDR-27Q.

Depot Maintenance
Parts and Special
AN/PDR-27J, AN/PflR-27L,

TM 11-6665-224-15

TM 11-6665-228-15

TM 11-6665-230-15

TM 38-750

Organizational, DS, GS, and Depot Maintenance
Manual Including Repair Parts and Special Tools
List: Radiac Set AN/PIR-27P.

Organizational, DS, GS, and Depot Maintenance
Manual Including Repair Parts and Special
Tool Lists: Radiac Set AN/PDR-27G.

Organizational, DS, GS, and Depot Maintenance
Manual Including Organizational Repair Parts
and Special Tools List: Radiac Set AN/PDR-27R.

Army Equipment Record Procedures.
K

K
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APPENDIX B

BASIC ISSUE ITEMS

Section I. INTRODUJCTIION

B-i. General

The equipment described in this appendix is for Radiac Calibrator Set
AN/UDM-1A. There are no items required for 9nstallation, operation or
operator's maintenance.

B-2. Explanation-of Columns

An explanation of the columns in section II is given below.

a. Source, Maintenance, and Recoverability 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 Explanat ion

A applies to assemblies that are.- not- procur-ed ...
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 lb. The lowest category of maintenance
authorized to install the listed item is noted here. The
maintenance code used is as follows:

Code Explanation

D - Direct Support Maintenance

(3) Recoverability code, column lc. The information in this column
indicates whether unserviceable items should be returned for
recovery or salvage. Recoverability code and its explanations are
as follows:

Note: When no code is indicated in the recoverability column,

the part will be considered expendable.

Code Explanation

R applies to repair parts and assemblies that are
economically repairable at DSU and GSU activities
and are normally furnished by supply on an exchange
basis.

B-I



b. Federal Stock Number, Column 2. The Federal stock number for the item
is indicated in this column. N

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. I

e. Quantity Incorporated in Unit Pack, Column 5. No-used.

f. Quantity Incorporated in Unit, Column 6. Not used.

•. Quantity Authorized, Column 7. The total quantity of an item
required to be on hand and necessary for the operation and maintenance
of the equipment is given in this column.

h. Illustration, Column 8. Not used.

//
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By Order of the Secretary of the Army:

HAROLD K. JOHNSON,
General, United States Army,
Chief of Staff.Official:

KENNETH G. WICKHAM,
Major General, United States Army,
The Adjutant General.

1

Distribution:

Active Army:

CNGB (1)
Dir/Trans (1)
CofEngrs (1)
TSG (1)
CofSptS (1)
OCC-E (2)
US12MB (10)
USAAIENBD (2)
USCO4ARC (2)
USAHc (2)
USPI41COK (2
USAECO (2)
ARADCOl (2)
APADCM Rgn (1)
OS Naj Ccmd (2)
USACDCEC (10)
USASTEATC@, (2)
USAESC (70)
Armies (1)
Sig FIDMS (1)
USASCS (20)
USASESS (0o)
USAOC&S (40)
.USASA (2)
USACDCCZA (1)
USACDCCEA Ft Huachuca (1)
Army Depots (1) except

)BAD (14)
SkAD (30)
TOAD (14)
1EAD (7)
NAAD (3)
SVAD (3)
ATAD (10)

Svc Colleges (1)
Div (2)
GENDEP (1)
Sig Sec GENMEP (4)
Sig Dep (6)
USACRREL (2)
Fort Huachuca (5)
VS(2)
Fort-Carson (7)
USAEBDAA (2)

:USAERDAW (2)
HAUG (2)
USAMS (2)
Frankford Arsenal (10)
Units org under fol TOE:

(l copy each UNOINDC)
11-155 31-592
11-157 11-597
11-158 29-25 (6)
11-587 29-134 (10)

NG: State AG (3)

USAR: None

For explanation of abbreviations used, see AR 320-50.
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TM,-l1-6665-227-12 21 May 1982 tanance Manual Calibrator Set, Radiaci•/
1AT/UD?-2 (NSN 6665-00-179-9037) !\

ITEM PAGEf PARA- LIN F IGURE TABLE (ZatRECOM MENDED CI4ANGES AND REASON
I___ No.___ No RP o. o O.rmc adincf of recommended change .mutt be glven)

I

2

Inside
Item

1-1

.1-1

1-2

Fron:-
3,

l- 6.Za

1-6.2c

1-6.2c

.1-8

Covex
line

10

3

5

5

7

l

15
Change: "... of a Radiological Protection Officer.
To; "...of a Radiation ?rotection Officer:'.
Reason: To reflect proper designation of the posi-
cion listed

Change: "...parts 19 and 20)."
To: "... parts 19,20, and 21)."
Reason: To reflect changes in TB 11-6665-227-12
and US Nuclear Regulatory Commission regulations

I Change: ".T .US Army E.ectronics Command..."
To: "...US:Ar.y Communications- Electronics Co=-
mand..."Reason: To reflect command name change.

Change: DESEL-SF-H.."
To: "...DRSEl-SF-KR..."
Reason: To reflec: attention symbol change.

Chan'ge: "..';Three encapsulated sources of 25
millicuries....
*To: "Three encapsulated sources of 45 millicuries

Reason: AN/UDM-2 has been refurbished with re-
placement sources of greater activity.

Change: "... source of 20 microcuries."I-
To: "...source of 30 microcuries."
Reason:. ANtUDM-2 has been refurbished with re-
placement sources of greater activity.

Change: "One encapsulated source of 25 millicur- 1
,es."
To: "One encapsulated source of 45 millicuries."
Reason: AN/UDM-2 has been refurbished with re-
placement sources of greater activity. 6

5

6

7

1-3

1-3 1-8

.O NAiC. GRAOE Oap ITiZ

.HIARh TENPENNY
A{ealth Physicist

J. - L . 4

"Relerence to line numbers within the paragraph at subporagraph. t
TTe LApV40 EXCHANG2/AUTOVO. .SIGNATURE

AV 995-4427

•..: . .... • :..-... .... : ... . . .. ,. .......~.. ......... ... •
' -:---.. ... .. .. .. ... .. .. .. . ..... :..... ,i- ....... • ._.,



R.E'C0 OW ENDED CHANGES TO PUBLICATIONS AND Us at1 rvre o earPrsad DATE

BLANKFORMSSpecial Tool Lists (RPSTL) find Suppl yFo s of rha fo,ýe AR 310-1;~ the proponnt aIgency I& she US5 Camalocs /Supply Manuals (SC/SM). 21 Oct 83
Af.7n Adiwtant General Confer.

-?f'..'arc io prDpon..nI ai Publicato, ~or lao%) (Inclu~de ZIP Code) FROJA# rActivsr and location.) (Intr had ZIP Code)
I

immander
Army CECOM

'.-71: DRSEL-ME-MQ
Thrt Monmouth, NJ 07703

Commander
US Army CECOY.
ATTN; DRSZL-SF-MR
Fort Monmouth. NZ 07703

I

" '"
PART I- ALL PUBLICATIONS (EXCEPT RPSTL AND SC,'*S) AND BLANK FORMS

PUB'.ICATIONFORM NUMAeR DATE T'IrE Operator's & Organization Ma-
.•-L1-6665-227-12. . 21 May 1982 tenance Manual Calibrator Set, Radiac

_AN/U-2 (NSN 6665-oo-179-90o7)
ITEM PAGE PARA- LINE FIGURE TABLE RECO"ENOEo CHANGES AND REASON

NO. NO. GRAPH NO.. NO. NO. 'Easet wdonin 1 OW ,ecamonded c£nje ML,lb. elvenj

8

9

1-3

1-3

1-3

'1-3

1-8

1-10a

1-10a

1-10a

1-lOa

1-10b

2-2c

Delete; "Bremmstrahlung produced. ... Radiation dose
rate from source... "to end of the sentence.

1eason: information supplied'is inaccurate-and not
required in a T.

Change: "...(one 20 microcurie source...
To:' "...(one 30 microcurie source..."
Reason: AN/UDM-2 has been refurbished with replace-
ment sources of greater activity.

s

m

[

kI
10

6
I

i

hng-- "...20-microcurii source. .. "
to: '...30-microcurie source..."
Reason: ALN/UDM-2 has been refurbished
ment sources of greater activity.

Change: "...three 25..."
To: "....three 45..."
Reason: AN/UDM-2 has been refurbished
ment sources of greater activity.

with replace-

with replace-

12

13

14

42-6

2-1

Change: "...three 25-millicuries. sources..."
To: ... three 45-millicuries -sources... it

Reason: AI./UDM-2 has been refurbished with replace-
menat sources of greater activity.

Change: "... encapsulated 25-millicurie..."
To: "... encapsulated 45-millicurie.. ."
Reaso: AN/UDM-2 has been refurbished with replace-
ment sources of greater activity.

Add the following paragraph after para 2,2b as para-
graph 2-2c and redesignate paragraphs 2-2c and 2-2d
as paragrapbsý 2-2d and 2-2e, .respectively:
"Turn- the manual 'valve- c-lockwiise to- the closed posi-
tion to avoid damaging the manual valve. It should
be noted that a damaged manual valve may ý:void the
AN/UDM-2 containei from being considered as US

J JONAbM. GRADE On TITLE
- .dARD TENPEM
.a2th Physicist

"Relel'ase. t6 line numbers within the paragraph or subparcagrasph. I
... T1[LZPWOWE ErXC HA NGC/A UTOVON,

P LUS EXTENSION

AV 995-4427

SIGNATURE

.4Li~~

-, ,

I/

7;



R ECOD,6 EDED CJ1A,,,h, -j u PUBLICATiONS AND
BLANKFORMSUse Part II 'reverse) for Repair Parts and

~~I"'YLAN FORMS. ~ ~ Special T 001 Lis~t& (RPSTL) and Supply 27Ot3
*at use of this lovot, see AR 310-1; the proponent agency Is the US Calalogs/Suvpjy manuals (SC/SM). 2 Ot8

(Fw~e0d go UnpnJn .1pe iiein Or Imrs") (Include ZIP Cdodj FOA (C, I.'ty. nor 19e.$JMI) r(nJwd@. ZIP Code)

m~an der ..7* .*rmander..*

Arm CE/ HR Ti( A.rrm CSCOX

zort Xonmouth,* NJ 07703 Fort Monmouth, NJ 07702

PA-RT I - ALL PUBLICATIONS.(EXCEPT RPST L AND SC,/SM) AND BLANK FORMS

.;3 LICA1'ION! FORM NUMBER DATE . I TTL.E Operator's & Organization Ilia-
~66522-l .21 M~ay 1982 tenance Manua1 Calibrator'Se't, Radiac,'

;AN/7J1DX-L (NSN1 66'65-00-179-9037)

TE AE PARA- LlpN,!eFlOUR! TABL! ACiOMM&OE CHANCES ANO REASON
m. N. GRAPH No.. No. NO (Exact wadine coImned~ CAA0muAr be 1iVe*,J

4 coý tit

5 I3. -i. 4

0 3-9.

3-9

3-1.1

3-1 2.1

.......... ..."..."

*/ * l..

4!-2:.8

9

.4.-2.

A-i.

* l~./!

Department of. Transportation- Spe6.ficatzion 7A Type
A packaging."
Reason; To prevent 'damage"t." the'manual vilve of
the AN/UDM-2.

.Change:' "'TS-3495/IDM-2 (fig.l--2): "

To. "TS;3495/.l.M-2.L(fig;":l.2)-* "-
" son•' "Td. reflect the p.per:de

Delete: ."Fi gure 3-1.1 TS-34-95/UMD-2 disi~harge-well.
assembly, €oraection' factor 'cha'r't"ý-a-bte-:above

-Reason:. A'. specific correction fict6r chart is
supplied 'with,'each'AN/UrM-2. A

Delete: "Figure .494/UMflrate meter assem-
"bly, cdrr.•ccion fa.cto r .hart` and table. above'
Reason: A specif.ic correction factor chart is
supplied with each AN/-UtDM-Z•..............

Ciange: ."...of "thRadiological Protection Officer

To: "...of the .Radiation Protection Officer.."
Reason: To reflect.the proper designation of the
position listed.

Delete:* "AR 55-55. 'Transportation of Radiactive andl
Fissile Materials Other than Weapons."
Delete: ."AR-700-52 Licensing and Control of Source!
of. Tonizing Radiation"
Delete:. "AR 755-15. Disposal of Unwanted Radioactivi
-Material" :
Replace with: "AR 385-11 Ionizing gadiation Pro-
tection (Licensing, Control, Transportation, Dispo-i
sal, and Radiation Protection)" • .

Reason: Above listed ARs have been recinded and-
replaced by AR 385-11.U

1*

Appen

Ad.GRAO( OR T

__R TMEMP~
:eaJ.th Physicist

• L

?Reference to fine numbers within (hte Para graph of subpa raifrapi.
jirLi -Tt[•,•.LPHO Et XCNqANGC,/'U'OVON. SI$GNATUREt •. ..

PI.US CXTENSION " "

AN 995-4427IfCo

.................. ~.

- . :-~. s*.-.*~-~



Use Part Ii (reverse) for Repair Parts andBLANK FORMS Special Tool Lists (RPST L) and SuppLy
Fo a., .at thi (~am(, Ga. AR 310-1; the propongnw agency is the US Catalogs /Suppjy Manuals (SC/SM). 21. Oct 83
Army Adidunf Gonate. Center.

rO. ffr-or. to propo.nen or pub~ieaittof or iorm) tInciudit ZIP Code) IF RO~e (Activityv and tocariai) (Inciudo ZIP Coda)
I

US Army CECOM
ATT-. N : DRSEL-ba-MQ
-ort Monmouth. NJ 07703

Commander
US Army CECOM
ATTN: DPS7 EL- SF-M
For: .>!o-rnouth. NJ 07703

(

PART I ALL PUBLICATIONS (EXCEPT RPST" AND SC,'SM) AND BLANK FORM.S
PUaLICATION!F'ORM NU#eOER I DATE - TITLE OIerator's & Organization Ya-

:M-1i-6665-227-12 22. May 1982 ,!tenance Manual Calibrator Set, Radiac;
PAGE P/RA-1FI- (YS 6665-00-17q,9037) c

ITEM PAGE PARAP LINE FIGUR. TABE RECOLMENOED CHANGES AND REASON
NO. NO. GAAPN NO.s c NO. NO. at r.commended change min e . i

20 Glos sary '. 7
OI

Colurln 1

21

2,

2

Glos

Gios

Glos

sary 1, 10 of

sary 1 1.6 O0

Coluin I

Coluin
ni

Change: "Bramsstýah.ung - Secondary electro-mag-
netic radiation..."to the end of the definition.
To.; "Bremsstrahlung .braking radiation) - Are
those X-rays that are emitted when high-speed
charged particles passing close to a nucleus suf-
fer rapid acceleration due-to the strong attrac-
tive coulombic force of the nucleus. "
Reason: To have the definition comply with the
modern conception of the'definition.

Change: "Curie That quantity"of a radioactive...

To: "Curie (Ci) - The activity of that quantity ofj
radioactive material in which the number of disin-
tegrat-ions per second is 3.7XIO."
Reason; To have the definition ýomply with the /
modern conception of the definition. ".

Change and alphabetize definition: "Bose rate -

The radiation dose delivered per..." to the end of I
the definition.
To: "Absorbed dose rate (D')'•- That quotient of d-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-!,mrad
h-1, etc.). See absorbed dose."
Reason: To have the definition comply with ICRU
Report 19 definitions.

Change: "Rad (r) - An exposure does of X- . f..=o k
the end of the definition. "
To: "Rad (Radiation Absorbed Dose) -,Is the special
unit of absorbed dose where 1 rad - I0- 2 J Kg,
and J represents joule-and Kg represents kilogram.
See absorbed dose."
Reason: To modify definition so it complies with
ZCRU Report 19 Radiation Quantities and Units.

3 sary 1 20 ol Colum~n 2

ED N4AME, GRADE OR TITL.E

~CHARLD TMENPN
ilealth Physkiuit

"Reference to line numbers within the paragraph or subparagraPh. LPON£X AO/ArVN SGNTR
I

TEL.EPHONE EXC HAN4GE/AUTOVOK, SIGNATURE
PILUS EXTENSION

AV 995-4427
I

, I

.7



Use Part 11 (re~verbe) Jtjr Repair Parts andBLANK FORMS Special Tool Lists (RPSTL) and Supply
*;use o' Oi.lsne, m. e AR 310-1; the proponent agency Is $he us Catulogs/Supply %Manu&ls CSC/SM). 24 Oct 83

%

" b: rF-A.,,a to pfopoan w .1 PubJce,,io, dr AA.,) (I,.•.Ci& ZIP C060e F ROwj'r-n-amnder . ""

Army CECOM JRM

N; DRS EL-MZ-MQ
±ort Monmouth, NJ ' 07703

(AcljJ':dy .nd Joc.#iun) ,fncJidae ZIP Cdeo)

Commander
US A•my CECOM
ATTN; -DRSEL-SF-MR
Fort Monmouth, NJ 07703

.1,

PART I. ALL PUBLICATIONS (EXCEPT RPSTL AND SC,'SM) AND BLANK FORMS

JBLICATIO!O.FORLI NUMBER CATE- TITLE 0prtrs&Ognzto aMi--11-6 665--227--12JS'A'MrR 21a~ Ma• y 1982 p ,,•0erator's & Organization Ma- I
-ienanc e Manual C.librator Set, Radiac1

___I IAN/UDM-2 (NSN 6665-00-179-9037)
TEW PAGE PARA. ILINE FIGURE ABLERECOMUWOE CHANCES AND REASON
NO. NO. CRAP" NO. NO. NO. rraact wardjng otr-gamneonood Change mfflt be given.)

24

25

26

27

28

Glos sary 1

Glos sary I

t25, of Col umn 2 Change: "Strontiurmr-90 (Sr 90) -...
To "Stron:ium-90 (Sr 90)- ... "

Riason; Spelling correction.

I I

GIG s

GCO s

GIO s

saz- l

sar•

s~r7

Add and alphabetize definition; "Absorbed dose (D)-
is the quotient of dZE' dm, where dA is the mean
energy imparted by ionizing radiation to the mat-
ter -in a volume element and dm is the mass of the
matter in that volume element. See rad.'"
Reason; Updating of glossary to comply with 1CRU
Report 19.

Add and alphabetize definition: 'kxPosure MX) -
Is the quotient of dQ by dm where dQ is the abso-
lute value of the tot.l charge of the ions of. one
sign p~roduced 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 .roentgen. .

Reason; Updating of' glossary to comply with ICRU
Report 19..

Add and alphabetize definition:' "Roentgen (R) -

Is Zhe speiale unit of exposure where I R - 2.58X
10-C kg - and C represents coulomb. See expo-
sure."
Reason: Compliance with TCRU Report 19.

Add and alphabetize definition: "Dose equivalent
(H) - Is the product 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 a measure of the biological effectiveness
o f a given absorbed dose. See rem."
Reason: Compliance with ICRU Report 19.

Add and alphabetize definition: "Rem - Is the spe-
cial unit of dose eou±valent. When absorbed dose I-

29.J GIOs:: sary 1

- A•.,F GRADE OR TITLE

-ard Tenpenny
Lealth Physicist

OR&JIafence to line numbers within the paragraoh or subpersraJaph. I

S TELE•PHONE eXCHANGF./AUTOVON, SIGNATURE
PLUS CXTCNS#ON

AV 995-4427
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I RECtý?X ENDED C,"-iANGES TO PUBLICATIONS AND
BLANK FORMS

Fo, was 01 this amIn. *a. AR 31C-I; ,Ih. proponent agency is the US
Army, AdjuIlon Coastala Centere.

Use Part 11 reverse) for Repair Parts and
Special Too! Lists (RPSTL) and Supply
c.ataloEs/Supply Manuals (SC/SM).

iDATE

24 Oct 83

TO. r(Fo.'.,. to p,opo.no.nta pua.icati,.., w .ta ) (incl.- ZIP Coca) FRON, fActif.'y and ic.,a.a.) flncJ,.•. ZIP Cod.)

Commander Commander
US A-my CECOM 077US Army C-ECOM.

Monmouth. NJ 07703 F--or: Monmouth. NJ 07703
P PART I. ALL PUBLICATIONS (EXCEPT RPSTL AND Sc,'Sm) AND BLANK FORMS

PUBLICATiO,..,ORN mU,,•ER DATE .ITLE Operator's & Organization Ma- 1
xTf-1I-6665-227-12 21 May. 1982 Itenance Manual -Calibrator Set, Radiaci

_____ " AN/UMM-2 (NSN 6665-00-179-9037).
ITE PAGE PARA- LINE FIGURE TASLE RECO.MMENOED CHANGES AND REASON

O. NO. GRAPN NO" . NO. NO. (Exact .. dl of rec.mm.nd.d change n,..r be given)

j -

29. cont.

30 iNRC For ms 3 alter Glo s

I.

I

sary

[is expressed in rads, H is in rems. See dose equl-
valent."
Reason; Compl•iance with '=CRU Report 19.

Replace: NRC Forms 3, dated June 1977, with the
most recent edition of NRC Form 3, dated June 1982,
provided at enclosure l.'
je-ason; To utilize the most .current data' in the TM.

{
.(

I

DNAMiE. GRADE OR TITLE

--- 4AARD TEPENNY
.,ealth Physicist

'Reference to line numbers within the paragraph or subparagra ph.TE PON CI.N /A OV , SGN UE

STELE'P404Ne EXCH.ANGE/AUTOVON, SIGNATURE I
PLUS 9XTENSION

'AV 9.95-4427

- - - r ~ i~r-
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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

6 May 1986

MEMORANDUM FOR RECORD

SUBJECT: Recommended Changes to TM 11-6665-227-1?, Operator's and
Organizational Maintenance Manual, Calibrator Set, Radiac AN/UDM-2

1. Reference:

a. DF, DRSEL-ME-PES, 22 Nov 83, subject: Revision of Technical Manual (TM)
11-6665-227-12..•

b. FONECON between Mr. Thomas Brown, Directorate For Maintenance
Engineering and Mr. Joseph M. Santarsiero, CECOM Safety Office, 5 May 1986,
subject as above.

2. Reference la 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 lb FONECON, subject changes, due to budgetary
constraints and types of changes recommended, have not yet been implemented.

4. Because of this fact, this command 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 direction to all users of the
AN/UDM-2 Radiac Calibrator Set.

Prepared by:

{/Health 0hysicist

Approved by:

Reviewd by: 2-
BARRY J
C, Radiolag-cal Sfty Engrg Br

STEVEN A. HORNE
Acting Chief, Safety Office


