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Ford Aerospace & Ford Road ’
Communications Corporation Newport Beach, California 92658-9983
Aeronutronic Division M120-88-783

September 13, 1988

U.S5. Nuclear Regulatory Conmission WF1
Mailstop MS 6H20

11555 Rockville Pike

Rockville, Maryland 20852

Attention: Mr. Steven L. Baggett

Sub jec Application for Radiation Safety Evaiuation
and Registration

Gentlemen:

Ford Aerospace Cerporation, Aeronutronic Division (Ford Aerospace) hereby
request: a Radiation Safety Evaluation and Registration of a device
intendec for use on the U.S. Navy F/A-18 aircraft which would contain
by-produ t material. The enclosed application describes the device and
includes other pertinent information. Ford Aerospace anticipates
application for a specific license under the provisions of 10 CFR Part 30,
subsequer” to receipt of your notification of satisfactory findings.

The informition contained in the enclosed application is true and correct
to the bes of my knowledge and belief.

ent in the amount of $1,600.00 {check number 277346, dated September
11988) was forwarded directly to NRC, Material Licensing Branch,
saington, D. C. from our Dearborn, Michigan offices, in accordance with
&€ requirements of Paragraphs 170.12(a) and 170.31 of 10 CFR Part 170.

OU require any supplemental infurmation or additional detail,
'1@'9nt°Ct Mr. Robert A. Macare, F/A-18 FLIR Laser Target Designator/
A;‘puty Technical Manager, at (714) 720-5008, or otherwise direct

ks ffP"y and any correspondence relating to this application to my

e
5, 298 4

R. T. Enomoto
Contract Administrator
Electro-Optical Systems Operation

961031030 :

P£10310303 960930
SED PDR

T ——




Ford Aerospace & Ford Road

" coh Hornia 92658 98983
Communications Corporation Newport Beach California 8265699

Aeronutronic Divisior M120-88-7823
September 13,

U.S. Nuclear Regulatory Commission WF1
Mailstop MS 6HZO

11555 Rockville Pike

Rockville, Maryland 20852

Attention: Mr. Steven L. Baggett

Subject: Application for Radiation Safety Evaluation
and Registratior

Gentlemen:

Ford Aerospace Corporation, Aeronutronic Division (Ford Aerospace) hereby
requests a Radiation Safety Evaluation and Registration of a device
intended for use on the U.S. Navy F/A-18 aircraft which would contain
by-product material. The enclosed application describes the device and
includes other pertinent information. Ford Aerospace anticipates
application for a specific license under the provisions of 10 CFR Part 30,
subsequent to receipt of your 'ug?f1~dt‘JH of satisfactory findings.

The information contained in the enclosed application is true and correct
to the best of my knowledge and belief.

Payment in the amount of $1,600.00 (check number 277346, dated September
s 1988) was forwarded directly to NRC, Material Licensing Branch,
dngton, D. C. from our Dearborn, Michigan offices, in accordance with

i'jE €€ requirements of Paragraphs 170.12(a) and 170.31 of 10 CFR Part 170.

I
", B YOuU require any supplemental information or additional detail,

gh contact Mr, Robert A. Macare, F/A-18 FLIR Laser Target De51gna10r
r . De puty Technical Manager, at (714) 720-5008, or otherwise direct

{ ; . . . :
VVJQ:iry and any correspondence relating to this application to my

Sincerely, <

R. T. Enomoto
Contract Administrator
Electro-Optical Systems COperation

&
96103103
soa 2AL 03 260930
SSD PDR
R T
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EVALUATION AND REGISTRATION
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DEVICE CONTAINING

BYPRODUCT MATERIAL _

Sept B, Ak
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SECTION ONE

1.1

1.2

1.3

1.4

1.5

1.6

1.7

SUNMARY DATA

Date: 8 September, 1988

Applicant: Ford Aerospace Corporation Contact:
Aeronutronic Division R. A, Macare
Ford Road F/A-18 FLIR LTD/R
Newport Beach Deputy Technical Manager
California 92658 Phone (714) 720-5008

Device Type: Laser Transceiver Containing Two (2) Asericium-241

Model

Sealed Sources € 44/~ 0.5 Microcuries Each

t Type 117 Laser Designator
Ferranti Drawing 3280/39000

Other Companies Involved:

a. Amershae International Limited Manufacturer of Sealed Source
khite Lion Road Asersham Housing
Buckinghaashire HP7 9LL

b. Ferranti Defence Systems Ltd slbcontractor to McDonnell
Laser Systess Group Douglas Corp. to provide
Electro-Optics Department Laser Target Designator/
Robertson Avenue Ranger
Edinburgh EHI1 1PX
u. K.

»

t. McDonnell Douglas Aircraft Corp Prime Contractor to U.S. Navy

Box S1é

Saint Louis
Missouri 63166

d. U.S. Navy Custoser

Radioactive sealed source model designation:

a.
b.

CI
d.
e,

Americiun-241 foil in a sealed source housing
Manufacturer: Amershas International Plc
Lincoln Place Green End

Aylesbury

Buckinghasshire HP202TP

..

Model Number: AMM, 1001H
NRC Certificate of Registration: NR-136-5-174-U
Source Housing No. 3280-38214

Radionuclide and Maximus Activity:

Radionuclide: Americius-24]
Maximue Activity: 4)Ci per sealed source



“B

1.9

1.10

1.11

Leak~test Frequency: Periodic leak testing is not proposed follow-
ing transfer to the U.S8. Navy as each source contains less than
10)Ci  of Americium-241, Leak testing is to be accomsplished
immediately prior to transfer to the U.S. Navy in accordance with
requireaents of 10 CFR PART 31.

Principal Use Code: Use Code 0 - The radicactive source is used as
an ion-generating source within the device to eliminate static
electricity on the laser @-Switch crystal.

Type of license under which device will be used:

Ford Aerospace possesses & specific California Radioactive Materials
License Nusber 0167-30, Amendsents 50 and 51, to *receive, use,
possess, transfer or dispose” of AM-241 foil sources, (Asershas
Model AMM of less than 26) microCurie each and never totaling more
than 2.6) williCurie, to any other organization currently possessing
either an Agreesent GState specific radioactive materials license
that authorizes that organization to possess AM-241 foil sources
less than 26 microCurie each.

The sources incorporated within the Laser Transceiver say be trans-
ferred to the U.S. Navy under its proad-scope license for radio-
active sources. With the registration of the device as described
herein, Ford Aerospace Corporation anticipates a Nuclear Radiation
Baterials Permit will be issued by the U.S. Navy Radiological
Affairs Safety Officer (RASD) in response to a request by NAVAIR to
allow receipt of the device for wuse within/aboard the U.S,
Navy/Marine Corps F/A-18 fighter aircraft.
.

Custom device: VYes.

Custom User: United States Navy for use on board the F/A-18
aircraft,  within the Laser Target Designator/Ranger FLIR Pod;
AN/AAS-3BA.



SECTION TwO SUMMARY DESCRIPTION

2.

1

b.

Written Description
Nature an ntended Pur e

The device 1s the Ferranti Laser Target Designator/Rangefinder
(LYD/R) which is fitted into the Ford Aerospace F/A-18 FLIR Pod (See
Figure One) to provide target range and designation capability. The
laser consists of two Weapon Replaceable Assesblies (WRAs); the
Laser Transceiver (LTR) henceforth called the device, Part Nusber
3280/39001 (See Figure Two) and the Laser Power Supply (LPS), Part
Nusber 32B0/39002. The LTD/R, in conjunction with the FLIR Pod, wil)
provide the F/A-18 Hornet with a 24-hour adverse weather str.ke
capability. This is in support of the United States Navy/Marine
Corps requiresent for carrier based attack aircraft to perform
interdiction and close air support missions. The laser will provide
weapon guidance in the #form of target designation and range
information,

In order to ensure proper operation of the laser, two Asericiue-241
sealed sources are used to provide a source of free positive and
negative ions for application to the end surfaces of the Laser
@-Switch crystal. The crystal (lithium niobate) possesses the
physical property of static charge generation upon the crystal
surface when the crystal is subjected to tesperature variations as
experienced within pre-delivery testing as well as actual opera-
tional wuse of the laser within the Laser Target Designator/Range
FLIR pod, AN/AAS-3BA. The positive and negative ions neutralize the
static charge buildup on the surfaces of the B-Switch, permitting it
to wmaintain its large characteristic discrimination ratio. This
characteristic i1s fundamental to the proper operation of the laser.

Materials and Construction

The LTR is an electro-optic assembly which produces intense pulses
of laser vadiation. It comprises a stiff aluminum chassis which
forms the comparteent into which the laser optics and the sealed
source housings are fitted. The chassis also houses high voltage and
very sensitive electronic assemblies. The laser optics are precision
parts and require special consideration for their reliable perfora-
ance. The comparteent (laser optical sodule) which houses thea is
clean, sealed against the ingress at moisture and is filled with
very dry nitrogen.

The LTR is a Replaceable MWeapon Assesbly located during service
conditions inside the FLIR Pod which itself is carried on the under-
side of @& military aircraft., The aircraft is distributed worid-wide
and is supported at various locations both on land and at sea.



d.

Meth § A . nd Attachmen

The laser optical emodule contains two static eliminating sources
used to resmove charge froe a crystal surface. Figure Three chows the
disensions of the optical eodule with the sealed source with its
protective grill and stud-like outer housing which provide for its
permanent attachment on the inside of the optical compartment, The
source 1s qualified to the performance specified on the drawing. The
combination of the wsanufacturer’'s sealed source, tne integral
ruggedised housing, the substantial outer chassis and the applica-
tion of the ALARA philosophy together, smake the low-level radiation
externally undetectable.

n r {f R

The Asericium-241 is in the form of an alpha esitting foil. The
radiocactive wmaterial is in a gold matrix. This is contained between
a gold/palladiue alloy front cover and a silver backing. The front
face of the foil is thick enough to allow efficient emission of the
alpha radiation, The foil emits alpha radiation from one side.

Haterizls of Construction

The 4o0il is mounted in a metal holder'made of Stainless Steel and,
as such, is classified a sealed source. The sealed source is mounted
in a housing made of stainless steel and covered by a stainless
steel protective grilil, Further details are supplied in the
Engineering Drawing (See Figure Four).

imension »

Dimensions of foil: 5 eillimetres in diameter

0.2 millisetres thick
Dimensions of & sealed source: shown in Engineering Drawing (See
Figure Four).
Dimensions of sealed source housing: shown in Engineering Drawing
(See Figure Four).

Methods of Fabricating and Sealing the Source
The foil is manufactured by Amershae International as follows:

The radionuclide, in the fore of Asericium Oxide, is uniformly sixed
with gold, formed into a briquette and sintered a greater than
BOO*C. The brigquette is then wsounted between a backing of silver
and a front cover of gold/palladium alloy and sealed by hct forging.



The cosposite briguette is cold rolled in several stages to yield
the required active and overall areas. During this process the front
cover is reduced in thickness to 0,002-0.003 mm and the metal layers
are consolidated to produce a single strip of metal approximately
0.2em thick (See Figure Five). The foils are normally in one setre
lengths and are subdivided by punching into circular discs of 5 an
in diameter (See Figure Six). The discs are mounted in stainless
steel holders having a weetal rim which is rolled over to seal the
cut edges of the +foil coepletely. The source is then a sealed
source.

Radioactive Source Classification

The 180 2919 Classification is CXX4X4,

Full descriptions of this classification are contained within
Section 3.4 of this application.




SECTION THREE DETAILS ON CONSTRUCTION AND USE

3.1

ndi ns of
Plann {

The device is part of the Ford Aerospace Forward Looking Infrared
(FLIR) pod. The LTD/R FLIR pod is an optional payload of the U.S.
Navy Type F/18 aircratt which is deployed by the Navy worldwide on
carriers and at fixed bases. The device is therefore subjected to a
eilitary aircraft environsent and this is described in a traditional
way by military specifications.

The high and low tesperatures are +95°C and -62°C respectively.
The vibration envelope is controlled by an antivibration sount into
which the laser transceiver is secured. Appendix B identifies the
acceleration versus frequency which the device must endure. Atmos-
pheric conditions do not affect the device due to its sealed
construction. The device is expected to have a service life of 15

years.,

Cold Storage: ~-62°C
High Teap Storage: +95eC
Altitude: 70000 ft @ -S4°C

70000 ft, @ +10°C
to 50000 £t @ +b1°C
in 2 sins.

Vibration

Low Frequency Sinusoidal: S5-50-5 Hz cycle
Perforsance Level - Jg max

Endurance Level - 4g wax
High Frequency Random: 50-2000 Hz
Performance Level - 0.01 g*/Hz max
- 3.2 ¢ R.N. 8,
Endurance Level - 0.02 g*/Hz max
- 6.0 g R.M,.S.
Gunfire Vibration: 1.7 g sax over the range 100-1000 Hz



Shock

Lateral/Vertical Axes: 11g peak 17 ms duration
l6g peak 30 ms duration

Longitudinal Axes: 229 peak 11 ms duration
109 peak 30 ms duration

All 1/2 sine wave,
Three shocks in each direction, selected from those above.

Additiunal environments the device (Laser Transceiver) is designed
to withstand, but not tested to, since the device is contained
within an environeental controlled cavity of the AN/AAS-3BA FLIR
pod, are:

i. Humidity. Humidity conditions in accordance with paragraph
3.2.24.4 of MIL-E-S400 shall be applicable. The equipsent shall be
designed to withstand humidity tests in accordance with procedure
4.4 of MIL-T-5422 or sethod 106 of MIL-STD-202.

v
2. Salt Fog. SBalt fog conditions in accordance with paragraph
3.2.24.9 of MIL-E-5400 shall be applicable. The equipsent shall
withstand salt fog tests in accordance with procedure 4.5 of
MIL-T-5422 or sethod 101 of MIL-S1D-202.

3. Explosion. Explosion conditions in accordance with paragraph
3.2.24.10 of MIL-E-5400 shall be applickble. The equipment shall
withstand explosion tests 1n accordance with procedure 4.6 of
RIL-T-5422 or asethod 109 of MIL-STD-202.

4. gand and Dust. Sand and dust conditions in accordance with
paragraph 3.2.24.7 of MIL-E-5400 or sethod 110 of MIL-8TD-202 shall
be applicable.

9. Fungus. Fungus conditions in accordance with paragraph 3.2.24.8
of MIL-E-5400 shall be applicable. The equipment shall withstand
fungus tests in accordance with test procedure 4.8 of MIL-T-5422 or
sethod S5S08 of MIL~STD-B10 except that in lieu of such testing
certification of the use of only non-nutrient material in accordance
with requiresent 4, paragraph 3.2 of MIL-STD-454 shall constitute
cospliance with the fungus environmental design reguiresents.



b. Acoustic npise susceptibility. When installed in the pod, the

device shall weeet the specified performance requiresents when the
pod 1s subjected to acoustic noise in accordance with MIL-STD-B10,
sethod 515.2, procedure Il with the following sodifications:

Frequency spectrue: MDC  A3376 lone 7 including the
entire octave band spectrum
indicated therein

Overal!l external Endurance 160 dB
Acoustic levels Perforesance 154 dB
Exposure times Endurance HDC A3376 45 win
lone 6
Perforeance 30 min
7. Electromagnetic interference and compatibility (EMIC). The device

shall comply with the reguirements of MIL-STD-4461A notice 3 to the
extent specified herein.

CEO3 Power Line Conducted 20 kHz to S0 MHz
Prisary Power Leads -

CEO4 Control and Signal Leads

Cs01 Conducted Susceptibility 30 dz to 50 kHz
Primary Power Leads

€502 Conducted Susceptibility 50 kHz te 400 MH:z
Primary Power Leads

CS06 Spike Susceptibility 10 }sec, 100v peak
Primary Power Leads

REO2 Radiated Emission 14 kHz to 10 6Mz

RSO3 Radiated Susceptibility:

14 kHz - 35 MHz 10 V/a
35 MHz - 10 BHz S Vie

RS02-2 Magnetic Induction Field

REOI The device shall not generate wmore than 20 sv into a 6
turn 5 inch diameter loop positioned plane paralle! to and
I inch 2 y from any position from the external surface of
the LF LR and PFN cases.

Spike Emiss’ nt Bpikes (transients of duration less than 500 microseconds)

generated by the eguipeent shall not exceed the following
values when measured from the base of the transient.

8. 115 VAC priwmary power lines plus or sinus &0 volts



3.2

3.2,

Notes: s Laser Are/Fire circuits shall have a wminimus of & d8

safety factor for CS01, CS02, CS06, RS02 and RSO3,

;. The limits of Method RS02(a) and (b) shall apply except
that the voltage spike for part (b) shall be 400 volts
across 5 ches.

3. RS03 shall include CW and worst case modulation.

full description of environmental test conditions which the device is

required to seet is given in Appendix B.

C.

|

Type ovf User and Locations of Use

The laser device is one of twelve Weapon Replaceable Assesblies
WRA) comprising the Laser Target Designator/Ranger FLIR pod
(AN/AAS-3BA). The Laser WRA is contained within a cavity of the Pod
Forward Section WRA and when assesbled with all pod WRAs comprise a
targeting pod which, in operational use, is attached to the F/A-18
aircraft on the outer surface of the left engine inlet. The F/A-18
aircraft is deployed at sea and ashore throughout the world at U.S.
Navy and Marine Corps Air Stations. The governsents of Canada,
Australia and Spain have also procured the F/A-18 aircraft and have
expressed interest in procurement ofethe AN/AAS-3BA to supplement
their fleet capabilities . As the F/A-18 prograe satures it is
anticipated that additional sales will be made to other foreign
governments friendly to the United States.

Detai nstruction
vice

Figure Three shows an isosetric view of the laser transceiver with
the cover plate which contains the sources clearly marked. The
essential part of the laser transceiver is the Optical Module, which
contains the optical elements of the laser. The Optical Module has a
closure plate which compresses an "o" ring to hersetically seal the
comparteent. A desiccator keeps the internal dew point to less than
~30°C. The orthographic assesbly drawing of the Optical Module
cover shows two static elisinating sources fixed in position. A
second orthographic drawing (See Figure Four) shows the detail of
the source housing. -

The construction employs an aluminiue chassis which is machined fros
@ billet of controlled esaterial and which is described as an
*Rircraft Standard Part®. Mechanical strength is provided to the
trunion wmountings by substantial chassis sections. However,
elsewhere the Optical Module wall thickness is reduced locally to a
minisus of 0.060"., Outside dimensions of the Optical Module are
shown on the drawing.



3.2.2

The primary active source is a foil. The foil is mechanically con-
strained by crimping the edge of the holder over the foil edge. A
protective stainless mesh prevents the inadvertent puncture of the foil
and this is contained as part of 2 ruggedised cuter housing. The outer
housing has surfaces inscribed with the sealed source characteristics.
Attacheent of the source to the Optical Module cover is achieved by its
integral threaded stud. Positive locking of the two itess together is
provided by a fillet of adhesive.

There is no access to the sources when the device is coeplete,

SCURCE HOUSING
a) ineer | rawin

Attached Drawing No. D3280/38214, (See Figure Four)

b) ateri f nstruction
Foil: Asericiue Oxide
Gold
Silver backing
Gold/paldadiue alloy frant cover
Foil Capsule: Stainless steel type 304515
Housing: Stainless steel type 3045135

Stainless steel wire cloth 16
strands/inch x 2B8AWE (Type 204815 mesh

S58% open)
¢} Disensions:
Foil: 0.28m thick, Sea in diaseter
Foil Capsule: Shown on engineering drawing.
Housing: Shown on engineering drawing.

d) Methods of Fabrication

Fpil: The radionuclide in the fors of
Americius Oxide is uniforsly mixed with
gold, foreed into briquette and sintered
at greater than B00 C. The briquette is
then sounted between a backing of silver
and a front cover of gold/palladium
alloy and sealed by hot forging.

10




e)

The compesite briquette is cold rolled
in several stages to give the required
active and overall areas. During this
process the front cover is reduced in
thickness to 0.002-0,003 eillimetres ant
the metal layers are consolidated to
produce a single strip of metal
approximately 0.2am thick (see figure
1). The foils are norsally in one setru
lengths and are subdivided by punching
into circular discs of S millisetres in
diameter (see Figure Two).

Foil Capsule: The f0il is mounted in a capsule. The
capsule is fabricated fros stainless
steel. The edges of the capsule are
crisped over the edges of the foil. (see
Figure Three).

Housing: The foil capsule is then bonded in a
stainless steel housing using an
adhesives A stainless steel mesh is
placed over the front of the capsule and
the edges of the housing are crimped to
hold it in position. (see Figure three).

er vice: Each housing is mounted in a threaded
boss and pinned in the lid of the
optical sodfle. There are a total of 2
sealed sources in vach laser device.
The locations are shown in Figure S.
The walls and lid of the optical module
are machined from cast Alusinue and have
a minimus thickness of 0.06 inches. In
many regions the walls of the optical
sodule are significantly thicker.

Special ign F r

(i) The sealed source capsule is mounted in a stainless steel housing
with a protective grill.

(ii) Only & ¢/~ 0.5 microCurie is present in each source.

(iii) Materials surrounding the radioactive foil have been chosen to
sinimize the possibility of corrosion or damage to the foil.

11




3.3 LABELLING

a) Tech 3 for lin 1 our

, 38 The labelling is engraved on the sealed source housing as
shown in Figure Four.

2. The information supplied on the label is as follows:

Americium-241
Hodel Nusber
Ferranti Trademark
Radiation Syabol
Activity Level

b) A similar label will be used for the device as shown in Figure Two

3.4 Testing of Prototypes
3.4.1 DEVICE v

A test program is conducted on the prototype laser device to demonstrate
the suitability of the design in seeting the perforsance requirements.
Environmental conditions of test which reflect the conditions of use are
shown in Appendix B, The test schedule is an exhaustive and lengthy
issue vhich subjects the equipment to severe vibration, tesperature
extreme  and low pressure. After each stage is cosplete an assessment
of performance is made.

The LTD/R comprises an hermetically sealed laser module inside which are
secured two sources. It is impracticable to routinely break the seals
and carry out a leak check on the inside of the containsent vesse! as
this would affect the continuity of assessment of the laser device.

3.4,2 SEALED SQURCE

An additional test prograe is therefore conducted on the sealed source.
This progras assesses the perforsance of the source as a suitable coe-
ponent by subjecting it to the same environmental conditions. An
assessment is also carried out at the time of the ability of the
component to withstand accidental damage or hueid environsental
conditions,

12



3.5

The source testing gives rise to a capability which can be described by
an alpha-numeric code according to the ANSI-NS42 schese. The attached
drawing of the source (See Figure Four) details the environmental
conditions which the source is subjected to and calls out a CXX4X4
rating. Leak testing to ANSI 454 App 4.2.1.1 is required after each
test.

Results fros the source testing prograe will be available by Noveaber
1968.

The above approach establishes the integrity of the device by demon-
strating the integrity of the source in the device environsent, an
acceptable procedure for low potential hazard devices having lisited
distribution,

uality Control

The correspondence of each delivered device to the design specification
controlling the activity and integrity of the devices is established by
the quality control prograe isplemented by Ferranti International.

»
Ferranti Defence Systems Limited is a major United Kingdos defence
contractor with certification of established quality assurance to the
requiresents of NATO AQAP-1. This approval, together with declared
quality control cost accounting provides an overall capability which is
*:knowledged as the equivalent of MIL-Q@-9858A.

The Quality requirements governing the supply of sources are laid down
in the Ferranti Supplier Control Procedure @C/90/017 a copy of which is
shown in Appendix C.

The supplier in turn is contractually required to implement an
inspection procedure to MIL-1-45208A together with a complisentary
valibration system to MIL-STD-45662. The approved source vendor is
Amershae International and they have an established quality assurance
prograe which is certified to 1509001, this being the equivalent of
MIL-Q-9B58A.

The source activity is detereined early in the manufacturing procedure
by assay of a foil from which the source is made. Discs are cut froe
the foil and mounted into a aetal source hoider which provides an
effective seaied assembly by compressing the disc periameter.

A leak check to the requiresents of ANSI-N542 App A 2.1.1, according to
the procedure in Amsershams International docusent QCPI30 verifics the
source to be sealed. Further processing adds & protective grill to the
source and final integrity is established by Amershae’s procedure GCPI31
which is an imamersion test to the requirements of 150 TR 4826 para
2.1.3.,

13



3.6

A final verification of activity is performed by comparison of the
individual source radiation characteristics to a special reference
source which has been calibrated. Reports are provided with each
serialized source by the vendor to record its activity and integrity,.

Hardware Configuration Management as required by the contract in con-
junction with the sequence of tests, culminating in wipe tests, which
are defined in and performsed according to the Acceptance Test Procedure
(SDRL ES59.05) and certified in Acceptance Test Records (SDRL £59.04)
shall ensure that each cosplete LTD/R seets the required specification.

The Acceptance Test Station used shall be calibrated in accordance with
the requiresents of MIL-STD-45662.

Compliance with the above is certified at the time of delivery of each
coeplete LTD/R by the submission of a certificate of conformity (SDRL
R01S) signed by a responsible quality representative.

Radiation Profiles

Heasureesents have been made of the radiftion profile fros two prototype
sources by the source manufacturer and by an independent consultant.
Both measures found the isodistances noreally employed to be too large
to allow effective assay. The measured levels were so low that it would
not be appropriate to take measurements of the device as any additional
alternating effects presented to the source by the device would render
the sources unobservable. »

Amersham International, the manufacturers of the source used a Therso
Luminescent Dosimeter (TLD) over a period of 24 hours at the Sce
specified distance. This resulted in a count rate which was only S5-10
counts above the background.

Edinburgh radiation consultants employed an Isotope Developaent Alpha
probe type 1027C. This is a photoeultiplier tube coated with zinc
sulfide phosphor. The probe head had an effective measuring area of
Séce?,

Beta and gaema fluxes were also seasured with a thin window Beiger
Muller tube type MXi23. This probe had an effective measuring area of
S.14ce?,

The tables display the count rates versus distance for probes aligned
along the principle axis of the source.
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ALPHA PARTICLE MEASUREMENTS

Source 1 Distance from probe surface Mean cps
0.9 425 +/- 21
1.0 123 +/- 11
2.0 0.75 /- 0.87
2.9 0
9.0 0

Source 2 0.5 925 +/- 23
1.0 125 +/- 11
2.0 0.75 +/- 0.87
2.9 0
5.0 0

TYPICAL ENERGY OF 4.5MeVv

TA _AND GAMMA RAY M REM

Source 1 Distance froe peobe window Net# cps
0.5 700 +/~ 26
1.0 175 +/- 13
2.0 11.5 +/- 3.4
2.5 8.0 «/- 2.8
5.0 2.9 ¢/- 1.6
30 " 0

Source 2 0.5 700 +/- 26
1.0 210 +/~ 14
2.0 11 ¢/- 3.3
2.9 6.5 /- 2.5
5.0 2.3 ¢/- 1.9
30 0

# After subtraction of background.

TYPICAL GAMKA ENERBY OF 59,5KeV

The basic energy of an alpha particle at the soment of release is
S.48MeV with an uncertainty of 10keV, however, passage of the particle
through the foil esatrix causes some amoderation. The soderation reduces
the energy of the most intense flux by about 1MeV and increases the
uncertainty approximately tenfold.

The graph (See Figure Seven) frow sanufacturers data illustrates the
spacial distribution of the alpha-particle energy.



3.7

3.8

3‘9

Installation

The Laser Transeitter Designator/Rangefinder (LTD/R) forms part of the
Ford Aerospace Forward Looking Infrared Receiver (FLIR) pod. Figure
Eight is an outline drawing of the pod showing the location of the LTD/R
és two assesmblies. The laser device is fixed into the optical stablizer
part of the pod by its attachments. When installed, the 'aser device is
féurther shielded from the environsent by two cylindrical setal
envelopes. The inner envelope is an antivibration mount/chassis and the
outer envelope is a smooth aerodynasic skin.

Installation will be carried out by qualified Navy technicians who have
been trained in the maintenance of the FLIR pod. Before despatch to the
Navy, Ford Aerospace technicians will assesble equipments as part of a
production process.

Radiological Safety Instructions

The device does not present any radiological hazard to the user either
when in normal operation or when being maintained. Should damage or
isproper use occur however, there is a ajnisal risk if active saterial
is ingested.

Recomsendations are made to the procuring authority in SDRL AO44, the
subsystems sa ety hazard analysis. This document addresses the necessary
precautions and instructions to be used in the maintenance manuals.
Recommendations are also eade regarding the correct routes for disposal
of active material whether damaged or intac®.

n ion A apanyin h v

Each device will be supported by three certificates. A certificate of
approval of the design of special form radicactive material covering the
foll will account for the transporting of the saterial. The 34 page
test certificate document establishing correct performance including a
final leak check (F59.06), and an accompanying certificate of conforamity
{SDRL AO15) will account for the activity and integrity of the device.

Servicing

Repair ~ Repair of the device will only be done by trained Navy
personnel at Depot level or by Ferranti.

Leak Test - A leak test will be perforsed by Ford Aercspace before the
device is shipped to the custoamer.

Source Replacement - Source replacesent, when required, will only be
accosplished by trained Navy personnel at Depot level or by Ferranti.
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.1 Feriodic Leak Testing

The total activity per Laser device is controlled at 9 microCurie or
less. Accordingly, Ford Aerospace recossends that periedic wipe testing
not be required for this device. Ford Aerospace will perfore wipe
testing prior to transfer of the device fros its plant in Newport Beach,
CA. in accordance with the requiresents of 10 CFR Part 31. No devices
will be transferred if they exceed the prescribed allowable leakage
activity level per 10 CFR Part 31,

3.12 Safety Analysis

The table outlines the considerations used to assess the risk a