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Sealed Source Safety Section $dGRASEBY
Attention: ' Evaluator' J6 DYNAMICS

| Mail Stop T8FS
US Nuclear Regulatory Commission 3562 Queensbay Court
Washington, D.C. 20555 Oviedo, FL 32765

October 201998

Dear Sir / Madam,

Reauest for Advise:

I would sincerely appreciate your advise in respect of applying for and obtaining
the appropriate NRC Licensing as rapidly as possible for a Chemical Warfare
Agent Monitor that we wish to sell into US ' commercial' markets.

1. Introduction:

Graseby Dynamics is the world's leading designer and manufacturer of IMS (lon
Mobility Spectrometry) technology based Chemical Warfare Agent detectors.
Over 60,000 of our systems have been produced and fielded world-wide to NATO ;

customers, a vast majority to the US DOD. Graseby Dynamics' CAM (Chemical j

Agent Monitor), using a 10 mci Ni-63 Scaled Source is NRC Registered and has j

been fielded with US DOD since 1988; following Graseby's initial delivery of l

near 12,000 units CAM is now manufactured in the US under License. Graseby's I

'M-22 ACADA' system (Automatic Chemical Agent Detector and Alarm) is also {
NRC Registered and contains two of the same Ni-63 sources. ACADA is currently
undergoing the process ofinitial user-fielding to DOD. ACADA is also the subject
of a current ' Exemption' application directly from US Army who wish become its 1

' Exempt Distributor' within DOD.
\

We wish to obtain appropriate licensing for a product called CAM .2 which is an
. updated version of CAM, above. The CAM-2 system contains the same NRC
Registered ' Sealed' Ni-63 Source of 10 mci nominal activity,15 mci maximum
(NRC Registration Number: NR-136-S-185-S; this is the only source we use in all
our detectors).

| In response to intense marketing activities in the US in support of US Govt.'s
' Domestic Preparedness' thrust, several cities and municipalities are preparingi i

i defensive protocols for potential acts of terrorism, including use of Chemical i

Warfare Agents (CW Agents). Graseby Dynamics, as the DOD's main supplier of
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CW detection and warning equipment has been widely approached and asked to
quote for ' commercial' sales of CW detectors across the US. In responding to
these requirements we have however been made very aware by our customers of
the prohibitive logistics burden that potential operators might face (e.g. local
Police and Fire Departments) should we attempt to field a piece of equipment |

requiring local Radiation Licensing.

Research indicates that either a product distributed under ' General License', or as
an ' Exempt Device' should overcome this difficulty and we would like to
investigate the most expeditious route towards one of ;he above, preferably the
Exemption, if possible.

We understand that the first step to be taken is to seek a ' Sealed Source Safety
Evaluation' of the CAM-2 by NRC, however it is unclear to us to what detail the
application package needs to conform as our CAM-2 differs only very slightly
from DOD's current-production CAM. Might it be possible to expedite the
evaluation process by appropriate reference to the existing, Registered product?

2. Detail:

The CAM-2 is an updated version of US Army's CAM system, incorporating
s:veral performance and logistics related enhancements. CAM-2 is very closely
related to the I-CAM (Improved-CAM) system developed by Graseby under
contract to DOD, which is the version currently in volume production by Intellitec,
of Deland, FL, in the US.

Graseby Dynamics Limited (GDL)is a Division of Smiths Industries, and is based
in the UK. All manufacturing occurs at GDL's ISO-9001 Certified main facililty
at:

Graseby Dynamics Limited
(Attn: Mr. Barry Langford, Sales & Marketing Director)
Park Avenue,
Bushey, Watford
tierts, WD2 2BW
England
fl'el: 01923-228566)
(Fax: 01923-240285)

!

! GDL has a permanent US Sales & Marketing organization in the Washington area:

Graseby Dynamics Limited
(Attn: Mr. Neil Bloomfield, Sales & Marketing Manager)

!



_ _ _ ._

-..

| ,, ' %
|

| 1%40 Main Street, Suite 201
Fairfax, VA 22030

(Tel: 703-218-0380)
(Fax: 703-385-6470)

I am responsible for all US technical support:

Mr. Rob Iloward, Engineering Support Manager ;

S |
(Graseby Dynamics Limited) -,

| 3562 Queensbay Court, I
Oviedo, FL 32765

|
(Tel: 407-620-1546) |
(Fax: 407-359-0905) i

Under our ACADA Production Contract with US DOD we are required to provide
on-shore Warranty support for these systems; we also provide on-shore CLS I

(Contractor Logistics Support) for ACADA through a separate contract. In order
|

to effect this work we have a developed a fonnal relationship with a company by '

the name of:

PCP, Incorporated
(Attn: Dr. Martin Cohen, President)
2155 Indian Road,
West Palm Beach,
FL 323232323 - !

. (Tel/ Fax: 561-683-0507)

PCP, Inc. holds a Radioactive Materials License from State of Florida (License
Number: 1132-1) and this has been modified to incorporate maintenance of up to
400 'M-22 ACADA' systems (i.e. 800 Ni-63 sources) by Graseby personnel.

Our agreement with PCP, Inc. extends to their becoming our point ofimport and
distribution for CAM-2. Should an NRC ' Exemption' for CAM-2 be granted then |
we would nominate PCP, Inc. as our ' Exempt Distributor' and proceed with an I
appropriate modification to their Radioactive Materials License. A recent )

| conversation with PCP's primary point of contact within State of Florida Office of
Radiation Control indicated that as Graseby manufactures CAM-2 outside thes

State of Florida (i.e. in the UK) then the device evaluation "probably" falls under
! thejurisdiction of the Federal NRC. ;

I l

l
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| 3. Summary:

,

| Graseby is attempting to meet the requirements of several US customers acting
under Federal instruction for ' Domestic Preparedness' by rapidly providing large
quantities of a military-approved Chemical Agent Detector (CAM-2) to local-

! government task forces with the minimum achievable NRC regulatory burden. We
believe this will require either a ' General License', or preferably an ' Exemption'.

i

i

Graseby did not anticipate this rapidly developing market and therefore did not
address the NRC regulatory issues until this point. We would sincerely appreciate
any information or advise on how we might expedite the evaluation and licensing
process to meet this need of National importance.

I attach a Company brochure for information and would very much appreciate
your response at the earliest opportunity.

l

Sincerely,

b .

|

! Robert J. Howard i

Engineering Support Manager
Graseby Dynamics, USA

|
|

c

,

r

|

|

|

l



. .. .

|

|

|
|

ROBHOWARD
t.NLINil RINL $ltPOR*l M ANA(,f R

|

. GRASEBY
J DYNAMICS ;

GR Asi llY 1)) N AMK:S IIMill t)
1562 yl'i l N4fM) ( 01tRI. OVill)O 11 .12'61

lil: (40')620 1446 FAX (40'j tiv ovos

i M All.. grancbt us tris som

w w w gradi n.s o.uk

.



,
, . ; ,. [. ,

.-' - ' '

J. ' ' , ;',, ., , ,. ,, . . . . . .

.

'

-
'

,

hW. f VD f.'t A&, ..? . , .k ' '! _h '

:? ..
h., . ' '' _;,* (

- ;,:. 'I |- h'' .;| I l_..t '.
' f if

''

. .. ' .. ,"; - ?.y , : e ,

''

'
9,.

h ;,[, ; p ' {' ,,

h. V . - r - ,"" .. '

..] , ., ,- f <, . - , ** * j, . . . , . , . , . . ,
' . . . . [# $ . ; ,'. , ." ' U .Af

'
-

y,,g ' '
-...,; ,.-,

_ ' . f f.
_

? -?':,,; . , , . , . ;Q : { .' - | * ;.. |, .; , y, e...; W - . ,,
_ , , , . ,, , ,. _ f ;, 's

,

_

, :

.,'. .y, b , '' ._ ,
"f.

'

*: . .

.

* ^

'
' . v

'

N . -:. -' _ i Q;]. -, , '; L *-. [ *
..s

.,; : :
'V. 1 '' E

. .. t
" f 'o - .. . - : 'M # '' ; .(f

*

+,g*'.?'.; :. r-

'
i ', .:'*j'.; .* T '

. .

..'"|3',, aj ,.* ',

g{. ;.,_ i '.
- '.y- L:

_ ; ,.;.'.. ?' ' ' - . ., ''.'- .. ( . 7 * e . 9 - . i, * . '-' '.;:,. *

;._.'., ,. ; " ' ' . ., d.' . '. s . .h 4','. -

'. ' Y-. .

. ?. .

'T' i.4 ,

,.

. . . ., ,
..

'

|~'
T .)

. . .g - ,.

.

;

L . . :g, ;,' ? 4n ?.q - de' h:;-
"L, - : ~:'

*g % q- (y..e.b- '' g :::f., .' , n: y' '. . - ' ' -'

! w. .|
.

- : , \ ' '

..c", .n h. , . .....: ~ , < . . .. . f .7.m
.

%. : W .'w. j.. N- C'. :
v. .. .

; . ' [ sL[. [..
e .. .

,, i._ , '4 ' .a &..f.
, , , . . . . ,.[ _([ .; I ; - [ ' ' ;[ |. (. . . ....

'

,
.

,

'

:. . v ;.; QW v ; .7,; . t. 3 , .. ..' ' . :' : ' ' ' - . . >:

.OW *. ;|#;|:1 ~ |g '

i . y; k
4..

..

1 - { .
O

g; j .,.. | 3 [i'' . j-' '.g'. '

(,3 y , | ' .' J
-gg . 3.

>
f .; 'c'. C. . , ' . ' . 'f .. . .'i . -

'

% . . . - t . : g 4 -
- *w . je t .- .- . ,.r-

., 'a - --
' ' "' , f ( ; ' 'j;

-

.

k k,'a *k g . g
.

. . . .* ,,c . ;
.

N
'

-

. ..' ' '
;say s ..

. . . . . , . . . . . - : . .4 -

.A ^ A'' ?
, h ~.' M.

- ,v, t . f Q; \ [- ' , ,% R* MY.U -& ' y .W' ) 9 2 h.p .. [ - .. . f.g .;. ' " ' (' ,

.
-

' "L
, ,* .. t. :

. = %:. ..

) _' . ' . , - . ,, .
*

,;
.. e u. ..) ' " . , 4 :s .,:, , . , 'e.

t
'

'
,

.

. ;
. _ . .

- ~ ~ 'k Y. -
..

; . . .; .

_.j . ,, |. . . '
-

'

[
' '}

'

' . . , *

'

.

,

' J' 14 . % '. . .
' . '

y . ..

.. y .. C. . -
-

.

' < ' : ." ' . '.
. . ' . ' .f5 .' . ) , _.

- ' . .
- ; .'

,

j .. .

'.. o . ' ;.. j. ' [, . -[,|'_ j . . . ' . . ' -; ~ .g b
, r~ .' , .[ ..._[|.|u -

. g- . e..=- - . . .'' .; . .,,j p , . . ,. .7, ; , , . :'...,....: . .. , . .. . . ,.~.:,~*'
. : .t . .. ..,:... . :. . <.

g., y .# -'

'','.,',.E.
.

; i. , . . |-
.

.., . . .. , , . , . . .,
..W .. . :.c , , . . . . .. :.: V. .'' ., s .'j ::f '', . :.rq [, .

-

' ' ~

j;
. d.

, " ,is . *,p.*
'. L '. '' N: |.I . . ' |;, ' ' . . - ^

,, f. '; * ' .: . L ' - . " . ,'. : ;s ,. s . :
y ' . , : - .. '' ' *- ' ' - E

. -

' !: ''.:-

h. '. h D., y . _ . 4 . .
p;}.

~

* ' Ai
:- [ . .' . \ ' \. H . | ' ".'. - ' ';

c , ., '

,.%.7 . n ".! , i . .
- -

?
.;- *:^''. '' .' '

, ..
'

;'| ': .

t, . ,'i . 4
s ..

' * ; ]',' y . f'.,- .'m' g
, f( .:

'

, q .' 'f-.

. ,,,,,;ma'a'' ..
"h

.

4 . . . , .. . . ' : ,J /; '..%_ . ; .

:
-',-n . . ;_ _ .a.. . c.; :' . ' " ' , . .; ' . L''".',,.

. . . , Y p '_ ,. _ '* . .. _; ';;

;\ .. *i.
_ .. 4 ., _ . , , . . . . , '

'
, ; - . _ .,. , ;_,..; , . ;_.._,

-
~ . o; G ' . .::. . . . . .,,-

g. - ;. *, ' ,.
_*|

, ' ,'. .. : . _ .: _- - y. - *'
7.._...,,

_

;...

g
* y t { ';

',
;

l,'. ' :| - | .. . ._.n, , ,; , '.,,:a
, .- , . , . : _ . . . , , _ ; ; ; o. . ' , . ;- ; T. .. . . ' . ~' ' "

". - - ."Th .- . , ., ..

, . ,. -

,
..

^

$. . . , . ,
-

' ; . ' [..f E. . . *} , .

*

. , . ,

.

- .. g '_ ,. I '#'
,

. ' ' : , ,N. , ' . , ' '' ' ' ' .' ' ' , ,,.h... ' , ' . [''
-

9 g;c . . . ; ' . , '
, . .; -

. ' . ~ ,
'

N ';. - _},_ ..

' "h. .' ' . ; " .;.g.,).;, ' .;"N . [
* '

'_ . I '
'' '

'

..
'

; : :; . '- * ;'
.

.'.; _':*,' 'I ' . ' ".U . '.:' '; . .f' *:. ''' ?"; :|' ,.;..',.[* |.|* ,[
,

G '
, . ,

L
,

"

< ' '

..
'

- *4 . I^ _' '.;. . . . _ ;. . .. .* ,* - '|',' ."e_. ~ . ,. .

.
.

.
,

{ . f . ,
. . f. ]$}.

.

f + - { -|, . c ' ' ./. } . '
, - ;. .,[..* ,.

' ' '| | ' ;'. ; _ _ j M ', . g'. ' A. ' e { . .''

T, . n '. f ' ' .. -'

' .. v - -

: :

' .

% |''

, _ , ...,:_.;_, _ 3:. , , ; . f . ; ,; - (_ ; y,'__
'KR''-%..:-

'

. : '
,. . ' _ . ; . ;; : ?. _,,' ' k ',[ . . ;<

,..
, , ' ,t [. .. |, . . . i '.'.#'',,.f

'

' -
.

.,$ ',I
* '

' " .
E-, ''.hfs. L . *'''..: * ' ' . ' - . , . . ' . , *-

.'#''" .-' ' ', y j .g v , ' b . "- ? . ;'.' h'' ; ,. '/ c '; M '4'*,.'
. .'. 's#

. .(;;. ;. ~ . _ , **
. : ^*

l' ' ~ '

.') .. ' . ' ' $;' ' '''. ;

.

-
' '

1'
'| . i 1:

'..Y |}e,. e f ', y. ., : .Q ' .; ', ,..Y.._ . . -
. :$. '-, -

;:. " : ~ ,_;_ . . . _ ,
;.- .

- ' , '
' . ' :'.: . ._ | . : n . . J.: : .

- _ .-
. :'. ,, 8:. . " ;; A : . 4 ' T ' ". L : . ,., . . . .; .s . n :: .. 7. .. . 4..

. ., .

_', f #e.. ' ' f i f. s.? [y ; :_, . 4, Wy- ' ' ' , _,.../[*:*.','.,. . ' . ,,

>
_ _'

;. . - -

_ ; i; = ; : ' ; :. ',, 3

: - . -

- _.* |^_
, ' .''*.' .' _ . ~ , , ' * ' ,' ' :o f ' | * ' _ ', ..:,.'*

: ,' ; , k. v't ?

, '. ., g:J ') ;}'. ', * ~ ;,.. '. ' .'* ,, 4. , 2. }, ., , - * ;(. ,[, . ' ' \. ', [ '.;' t . . . ,., .[ , f.' s .v . .. . . , . ' . ' . ~ ' .I ' $ [ ," t -

3. ;. . ns ?; y
-

q',', ,2 - '.4

'''.;,,.,,,.. ...:. ,,'' '. ] .. q - [ '.i "' S
- '

.., ;.,.'_. ~ , . '. r.
-_ . , 1 q_

*h.'

... . , . . ' ,,. , . . ' < . ' .-'c~ .'
, . .

.y ';...- - 1 .* ; -[.
. ..

.

'f . ' ; y.. .p'i
.

'

"'ii..'.
, *

g,

.

. ... '

'.
' , ' . . . . , ,

.| ,

.

J.''. . *

_.
..

- ' . , ~.'.-{',,.'
. , , '..,,g, . . 'i.. . [

', . .: i'
. I .,+ , .' ch [ , . ; , d '.

.

'
,

'. ':C - . :P,., , -'''|. j ' .y

. .
.,'.','.);>.. *

% ,

. . . . . . . .. ' ' ('::, ,g. .:.

, ;. ....,,..) , . , . -
' ' -

. - .._ . , , . . .

.
'

'

_ .

.,| . _ ,i
.

*

'h-
, , I.' | *; . .

; *

-

' k. '. h " . .. k [. 'I . ;' "

, . [ ' L. ' ,. '! , ,, . * :/ [ :. ', ' ';L ,,' *
'

N. ' . '[ , . . c' M
.. [' Y. . E . . . , , . ' ' . . ..s[.,".'.', . I' '

:. ,1 e -
.

4'.
. ' . ' , ,

**.L:,
. . . : . . * - :-

, - - m. * Cp . ;e '

. } j. _ I ' ' .* [ '. * ''. y. [.s .
' . .. . . ' . ', ..n

'j';'..'.,..'..',~._. . . ,r_ _ m, ;.; Ann y: .y'- f ' . . : ',<. | . . * .. ' - p .. u.; ; :.
_-;:|' 1;, , . ' '9 * . ,

-

. '.y n p.v-
; _ ; ,' _' .,' h;? ( ''' Y . , * . ' j '. ' [

- .

-

[ ; . .r,
_

s. ::.
,- |.y*. j, . _ '

;. .- o

. t : q cf ,..'.s: . 1
- , ,. . . . . ., - - . - .. :.. . . . , .

; . % . ,, O ' . .
..

c' : 7.
. . F . . . .u . .

w;' -. ;' ,
o J.,,.,,:;. _

g . , ;. ' g . :,.. ~ . .._ p % .
.

, . .- p e a ;,,;;: ,' , .;,.,. s .~ ,;. , _ ,sy
.,

-

.y ,

3 :;. ' (| _ , . ,o ; ; . ;. _ ; : .
,

., , g. .
.

, ;:,
-

: ~..

..|,._ . ~.;.; _
, _.

. ; . . ; . J J. . '.,c.
. *,

> . - f ~ ' . _ , ,, U . :

L.. . . . , , y _ , _.; ~
. -

c. . . - .

;L . . , ,_ , .; w .t

i A. , .L(. .'*: ;
- .

M P A. 'q . ' . ;; . ~ . . . .-

- ' ' ~ {.e.....Mk.. -: i 'i s . - 73 , '. . . .1 -

..g .. - ... S . +pn- 'u:
'

e - .e .-' j ,; . ;. ; ;
'

:

; . . . . ' . , . , , , |'J : . : p'
|

, -e ! . . A , % .{'. . .i: :.- "
,

. .f:_, .|N |;: . j ' !j .'.| | f '"
,,

h - -? & ' hYN'h Y .I.I?., Y :..: *

.



_ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ ___ _ . _ . . _ _ _ . . . . _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___

<

:
,

i

: Aerospace Review
NUMBER SIXTY SEVEN = SPRING 1998

!

i

! Contentsi
.

- Pacific Aerospace - Challenge and Change
: bw in the Asian Market 2"

e4

i #-._

Product Support - The Singapore Story 4.s.

t,', ,

n
j 2a Cutting Edge: Super Hornet and Raptor 5

front cover: One of four
Boeing 737-300s owned by

] g"',,",#f"'s^j''%,, Interactive Voice System 6
than 3,700 Boeing 737 aircraft

i built or on order, more than

! fh O'dra'J"a7 i e Navigating the Airways 8'"d

of the region is assembled4

j from several remote sensing

Hawker Horizon gets Integrated Fuel System 9; utem'"**9''-

i

| A New Era for Data Processing 10
:

!
New Technologies for

i Aircraft Electrical Systems 12

i

Cockpit-21 for T-45 Upgrade 14-

;
i

]
Displays for Civil & Military Aircraft 15-

! SMITHS INDUSTFilES
- EIDS for Worldwide C-130 Hercules Market 16Acrospace

f or further inforniation
a,ntact ruhiiaciations: Stores and Mission Management 17

I765 linchley Road,
inndon NWil HI)S

ici: +44 iO,isi ass u32 Prostab Probes the Hot Spots 18
Iax: +44 (0)lM1 458 4380

or

Graseby Takes the High Road -To Space! 194141 Lastern Ave. 51.
(irand Rapids MI 49518-8727 USA

'let: + 1616 241864's
las: +1616 2417318 pg g gg

h t t p:// www.sm i t h s-ind ust ries.com

Ships without Sailors 22
Idstor: Das ed Ba!xt Ph it, lhp.ht., I His. 41 \ A
Lomultant Iditor I . I 1. ( oomtw Hv .. MPhil.,

n ot . Aua ws.. mt in the Picture 24

AEROSPACE REVIEW NUMBIR SIXTY SfVEN

_ . . . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ -. _ ._.__ _ _ .- m

,

!

l

!
|

| "Across the world . 7
i
f

i the current :~.
' '

-7 , . e. , ;

| orces or change et e
have never - h.

l been greater" fgf'
| Every era throws up new military aircraft and whatever contract for environment

challenges in out industry. the economic trends, Smiths monitors aboard the International
Within each sector and across the Industries remains firmly Space Station (see page 19).
world the current forc(s for conunitted, through our Product Assembly of the space station will

! change have never been greater. Support service centre in begin this year. Iooking to future
| Consolidation among US prime Singapore as well as our supplier possibilities, Prostab is developing
i manufacturers has shaken up partnerships with the prime video technology which could be
I the competitors in Europe, manufacturers serving those added to our engine monitoring

prompting supplius to search for markets. expertise (see page 18).We are also
strategic partnerships. Meanwhile, looking at higher levels of,

d shock waves from economic in this issue we show how we integration for aircraft electrical
turmoil in the l'ar East have been are responding to our existing systems to improve efficiency and
felt in both civil and defence customer needs while opening rbliability (see pages 12 and 13),
sectors. At Smiths Industries we exciting new possibilities for the and KelEin llughes contemplates
consider that changes bring new future. The company is proud to aerospace technology for,

j opportunities. We have learned to have developed the Interactive automated ships of the future
'

i adapt to new situations, whether Voice Module for the Eurofighter (see pages 22 and 23).
| inspired by industrial, political or 2000 (see pages 6 and 7), the

economic activity and in recent first combat aircraft with this Our company continues to grow
years we have been able to grow system. Eurofighter itself has and the order books are strongeri

: by acquiring new skills and been given stability by a than ever. In this issue of
winning new business. Inoking commitment from participating Acrmpace Review I hope we can
ahead, our continuing tccess partners to production and demonstrate that investment in

g wide based on a similar mix: operational deployment early in it k 1), a strategic approach to
] responding to customer demands the next decade. In another area new business and a wide product
j while anticipating future trends. offering great potential we are base put Smiths Industries
a systems integrator for the digital Aerospace in a strong position to
j in this issue of Acrospace Rcricw Cockpit-21 (see page 14) now meet the future requirements of
| we consider the factors and being fitted to the US Navy's 'l-45 this fast changing industry.
I developments now influencing training aircraf t.
) our business operations. We
i observe the pace of change in Within the past year Graseby

{ the spotlight at the time of
the Pacific Itim which is in 1)ynamics has joined Smiths

industries. A world leader m,

I Asian Aerospace in Singapore. nerve agent and chemical Norman llarber
! The region is a significant contamination detectors, Graseby Chairman

marketplace for both civil and has been awarded a NASA Smiths Industries Aerospace

mosma m e woum sim sms
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Pacific Aerospace
CHALLENGE AND CHANGE IN THE ASIAN MARKET

Across East and South-East Asia enthusiasm for aerospace investment is rife: j
China is intent upon modernising her airlines, improving airports and i

investing in Western technology and Japan is planning high-speed j
commercial transport aircraft in the vanguard of a major commitment to |

aerospace. Smiths Industries Aerospace has also made a major commitment
to the region through its Product Support facility in Singapore. We look at ;

how the region aspires to a world-class role in air and space. |

It used o be said that the health of aerospace Far East will stect the direction of sales and pro' duct
compan'es revolved on the re-equipment cycle. support for military aircraft. Either way, Smiths
liistoric ly, every 20 years or so the world's airlines industries will be there as a world class leader as Far

,; , 'and flect > rators re-equip with a new generation East potential expands to meet high aspirations. O'

of aircraf h was said that,in turn, these bring *
It was from. he Pacific rim that movement came for a

-

t -''' ' advanced echnology, improved seat-mile revenue. "'" E#""'"U " I C"P"CD "5 '""E' # ""' -

and greater profits for builder and buyer alike. '

eing 47 family is n longer able to satisfy all: *
t Indeed it seems that this is in fact the case. customer needs and not even the megatops or . ea

| Notwithstanding the intervention of a World War, super-1 ng range jumbos can accommodate the 4 >
<' the major airline and operator boom of the 1930s was -

. numbers of people Pac-rim operators want to move vrepeated during the 1950s and again in the 19Ms. ' in a single flight. While it ' consolidates at home, and c'

> Today - in the 1990s - a new re-equipment cycle is j ;e
,

.

- ,-

getting under way as the wide-body transport and t g buys lucrative chunks of the US aerospace .

long haul airliners of the 1970s are replaced with a a Ae manufacturing sector, I oeing has shelved immediate-

-

i new generation of more efficient successor types., ' y p ans for a 1,000-seat super jumin. So it falls to Altbus.- gY
p , . . , ,. -- .E to make the rurming in a dril alrilner market where - . 4

.. Asi world leader in tiie business.of producing ( . Jprocure, ment is going upH fastlJ >i/''i
' 4 ;;[%{4 -

3
j state-of-the-art avionics, instruments and monitoring i , p; f *

-

'; ;4 g, J.4+ ;

M }\i, Q @f Q[,y% g, ' y j$ ' y *A
rt S% ' ;" ,0%~.m @( 9. M equipment Smiths industries faces the enduring L

;}rf(
T. s M.

%d bY.thallenge of strong competition and new 3 ( y'~'
EW ' # '4 T . #"

'

y;opiprtunides from gmwth markets. Today and for the " e i Fearly years of the nextkentu'ry the Far East will play a i d ' 7 W,- 'M yOf
A f

/
..

N;~ ^ ,
yM.

EsalP t Wii%those ev91 vins. mar.keteutMMQWWj # s# W@hM 3
h

waa w emepe swukmtuuon of mmmercial transportp / ag v
Qy[

,f $'d4'
,

1 J a gt @e G W R N % * u W / Q p:the F W 3 G
Masuriestent kuligenounndust'riesin P Mdig ' .-

/W f J# 3 .. y 4Wtg1 '
, ,

h
1[ fh h |g' hY '

j b |#_j g
m m
, y' kgM%m%,h.jy,y% . ;~' _

,, zg qw hyW i

%m.Ogg Q' m%m%p, g
gg> -

j ggf '

I
4 j og# m

*h ' i blN U4 !*| M .) j [. ,, e 7" g'-~ " '"

'. a . m.dWiW
'

* dM' ,,- m

[ [$.

,, h, . , *

' WM e b|Qk1(&]p& $g.o$dpN_ !
;

MMI34&;
%'gyg %:,

.%
-

s,

W &.
. , , . , ,p(||y& sp Q|.n

/ ~u &Mwnwe m

m'pg%gv&f ff}hf,w)37
Yf f Gf

~' Y ^

mp
y;pM . T@;g]

ym m
p@q 7 9 p?w w g d,

fpdg K j g bp- i .

-

N $ b:



_
. _ . _ _ _ _ __ - _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ - _ . _ _ _ _ _ _ _ - _

l.arge airliners are poised to become years. lor the last seven years Malaysia, Indonesia, Thailand, liong
the vanguard of a major expamion in China's air pawenger traffic has Kong and Taiwan. Japan is a highly
US aerospace business which can only grown by a phenomenal 30% per industrialised money market with its
do good to the Luropean sector as annum and in projectiom for the own interests and China has the
well. Worldwide demand for new civil future analysts agree that it will guilitical will to bewme a central
airliners will top 16,(X)O in the perion continue to expand at twice the competitor to both Singa[xire and
1996-2015 with large transport average Pac-rim level- which is Japan. Development in China is
aircraft accounting for 15% of that already the highest anywhere. In the unprecedented anywhere, signalled
total. In 1998 this sector will grow by systems area, Pac-rim growth by the fact that half the cranes on
10% and during the next decade outstrips world trends with an comtruction sites around the world
worldwide markets for almost 6,000 average increase of 16% per annum are at five major locations in that
aircraft are reliably forecast. The in semi-conductor business for the country. China is building an
lx>om can do nothing but good for f ar East aviation market. Itut the
the l'.uropean manufacturing and writing is on the wall. Growth in
supply industry. Two years ago Japan is expected to hit 11% at mmt.
I:uropean companies snatched 32% of
worla markets. That figure is expected At the centre of all this is the

communicatiom capital of the world
- Singapore - which presides over the
hub of the l'ar East and awumes the
geographical (if not cultural) gateway
between the Occident and the Orient.

N .
Competitive alliances between
Singapore Airlines and Western
airlines have been consummated by'

an agreement with 1.ufthansa which -

brings this flagship carrier closer to .singap,c inicinath nal Airprt
the Star Alliance involving United
Altlines, Thai Airways, Air Canada infrastructure to propel the country
and the Scandinavian Airline System. and its 1.2 billion people (20% of
Through this mechanism an the world's population)into the
increasing number of lar Ibst airlines 21st century and will assume strategic
are set to team with international importance for the region and

Malapiart Air f ort e flad attad an.1 training airaatt partners. In an area where 76% of all businenes opting for a piece of
Asian pawengers travel inside, rather the cake.

to reach 36% by 2005 as far I ast than outside the region this link
markets expand and the US sector to the other hemisphere can only Along with Japan, China has made

declines as a percentage of world bomt business a comnutment to aerospace as its

.

flagship industry for century 21. Untilaerospace trade.
in the near term S.mgapore will recently, China had a poor safety

1.argely impervious to tremors on the continue to be the preferred choice record on internal airline operations
f ar Ibst money markets, China alone for aerospace companies from but strict government controh were
expects to spend 515 billion on Western countries because the applied which dramatically improved
aircraft and systems in the next five infrastructure is good for serving matters. The next challenge pivoted

on China's airports, poorly equipped
r -ap and inelficient by Western standards.

e
~

""N Key in a five-year plan announced in%'
t - adj '

- -%- 1996, China is to spend theP ~

f v
e i alent of 59 billion on upgrading,

53 of its 132 airports To be completed
by next year, the first stage in the,

(omtruction of Shanghai's new
Pudong international airport is on

y[."* course. When finished the 2(H),0(N). ..
'

"!l'3"M square metre terminal building will,..M
"

*
,,.o/ handle 18 million pawenger

movements and o million tonnes of
freight each year.

I_
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Cutting Edge
Aerospace lleview is beginning a new series aimed at providing # 4
background infornlation on exciting new projects in which
Smiths Industries Aerospace is a key player helping build a

,
6

new future for aerospace. g
Seaborne Strike nie r/A-18t/r carries a larger wing,

greater weapons payload, up to 60%
'

In the early 1990s the US Navy faced more range and better growth
tough decisions. Iresh from the Gulf potential than earlier llornets. b

War, the carrier fleets were already in it has better carrier suitability and <;arries two electrical power
line for a slim down. With the survivability as well as improved management systems from Smiths
collapse of the Warsaw Pact and a avionics and cockpit displays. Industries. One of these controls
reduced threat from former Soviet The Navy plans to buy between 550 and distributes 270V and 28Vdc
states, politicians wanted deep cuts in and 765 Super flornets and Smiths and 115Vac power while the other
the defence budget. To fill operational system comprises a battery charger
needs vacated by reductions in unit and controller.
strength aircraf t were required to fly a Smiths Industri(s is a proud membervariety of mission roles. Ior combined

- of a select team building the US Air
strike and interdiction the Navy chose -

lorce air dominance hghter, an,

a derivative of the M(Donnell Douglas ; aircraft which possey s extraordinary,

(now Iloeing) F/A-18E/F llornet. g agility through its twin Pratt k.

'

Whitney turbofan engines with two-*
,The llornet originated as a contender

dimensional thrust-vectoring nozzles.
in the USAF llghtweight lighter

The F-22 is a Mach 2-class combat
competition won by General
Dynamics with its F-16. Now it is to industries is assured a place on one of aircraft designed to carry up to six

Mo nhb hm4* m aget new multi-role sea legs and Smiths the bright new stars in the US Navy
biMion of mih md misiono

Industries is supplying the main galaxy for the next century.
guided munitions. It is a compromise

electrical generators. Each is a between ultimate stealth and essential
! 50/65kVA Variable Speed Constant Century 21 - USAF Style mission requirements to provide for

Irequem y 400liz system with an Owing more to the fearsome dinosaur the US Air Force a fighter of
additional triple output (2.5kW total) in Jurassic Park than any airbome unprecedented capability. Threats the
of regulated 28Vdc power for flight predator, the name Raptor has been F-15 will no longer be able to counter

j control computers. Smiths Industries selected for the F 22 which fighter will be defeated by the lethal and
30/40kVA Cycloconverters are fitted units of the USAF will deploy from survivable F-22. Currently the Air
to earticGlornets, the F-117A, some ' 2005. Selected as a highly ; . . Force pism to buy 339 Raptors and

.

"
_

'

grades, the Boeing /DASA L31 ' manoeuvrable and stealthy successor . Smiths industries will be therek in
th2. [*510@ to the F-15 Eagle, the F-22 Raptor P "evEry%ne. E
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,n. '. Ian Bickertoni,11ead ( Speech * ** *
Tdchnolog' y at Smith ~s - ' '

'- - -Ii ~~" ~-- Y .|. -- ' ~ O Industries, Chelteriha to : . . .k -: R +- -
"

learn the'hackground ' this / . exampk and.provides avkitik amtml ' Dhigh,perturmance spggch retognitloh .

-

'

,

~ extrao'rdinary piece 4f ' while Inaintaldi.ng hands on the .. system dbeigned specl6cally'for
' - flight dilfthyls.:lkmeve6 cockpit . military ax'kpit applications. Pik>ts

. ,

.technologp,. he Interactive -t istj rs are limitqt y ergonom'ic . who have trW it already like it and : .y
*Vok'e.Mdduler - (. umstratrits as to hoWmany switches txcome atsdicted to.its advantages:

.

~ herca mwnt im tle. main flight- redup! workload to the busy noisy,t
.

- .h mwlet'n combat pik as. .

undertakhn a steadily itutcasing - .n . . 'ognisidg that reality, the' , cmkiit enviionmentiincreased riafety" l,

- - y workkwd, dver .thp la'st ido derades, O* %0. tsortiumha6dedded- througti better distribotkm oi
linked with the increasing electroni5. . to 6t .. , .y prt pctkm aircraft with functkmal tasking; enhanced -

We Interacti he Module.sophistication being packed into lhe. .ft|om Smiths Industries - the w,tlVM).- situation py4 ness with the.pikit's
'

'
r

'orld's . attt:ntion outside the axkpit whe're' wckpiLHuman tacturcngineen haVt:
been striving to keep this workkud 6rst kh ; performance fir'superkerity: .hls weapms will he targeted; and ~
mapageabie' with innovative cockpit /.. . N. Mo W mch a system. ' . . * ' fewer. reasons to 1,ake. hands off the.

.

*

\ ' The Euri@Mi h a speakt+ dependent,
ter Speech.Regriit}on , throttle and the controh. British .desi'gn 110'l As m,md 00 Thmttic

0 Module Mi$And% ticks operation is a p. nog
'

' Aerospace has two Smiths industries
~
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N
starting from scratch, developed new potential vocabulary of 250 words, of
algorithms specifically designed which 130 are implemented in the|} for reliable operation at the high operational unit. Niemory growth to
levels of noise and speech variability 1,(X)O words is in the development

voice recognition systems on loan, characteristic of the military co(Lpit. stage but recognition performance is
one of which has been on the Ihe breakthrough came in 1987 (and has to be) in cuess of 95% in
Eurofighter simulator for the past when 'lexas Instruments produced the the cockpit environment with
two years for pilot assessment and Th1S-320-C30 digital processor capable development promising growth
syntax design. of perfonning 33 million 00ating to greater than 98% The IVhi
in the UK foundation work on speech point instructions per second. This accepts continuous natural speec h at
recognition research began during provided the platform for a single card 1(K)-140 words/ min with a 120ms
the early 1970s under the hiinistry of implementation of the IVht. A decade response time.1he voice generation
Defence at GCHQ, Cheltenham, later this microprocessor is still very side provides high quality digitised
subsequently amalgamated into the fast by contemporary standards: the speedi encoding at the rate of
Speech Research Unit, Di RA UK.
This group was successful at w g. ->

N E ( f"[CMk j^ *g
"developing core algorithms for - - y

7". . . ,

dy namic programming - the secret ""
*p.y | y,

'

h_y7g cgffg% W
- -

of voice recognition systenis. <K< 7* '
.

yks .
. _.

Conternporary speech recognition [ '7 ggggjy
" ^ 'systems use stochastic models to '

provide the mathematical foundation '9"*

itor matching spoken word patterns: s
Smiths industries uses a patented I~i W l il

"N~
algorithm combining Afarkov modeh N , %

~.l, O, %

"

and neural nets for improved f q# ' ' g''
discrimination. ( .I
At its Grand Rapids, hil, facility in the f.<4e s

%,5b @@'d~ md?n%% 4 -k-early 1980s 1. ear Siegler dater to
~

i.1~7[M4" K +Ww + p . , ]%, gd%. , ' "
""" w~ EM[ ~ ~~become part of Smiths Industries) 1 oj? E..pioneered an early voice input device - "

~ Wm .

n&%CP
'

for the 1-16 Interactive Voice /s 3'Programme based on Verbex . 4 Mpg 4
'"- '

-

conunercial technology. Part of a -

- 1. a-- - M.wh 4 - 4/mia
three-phase programme to advance M-M was med for rob of a scummtrarmn mimaid
the concept Smiths Industries became
involved at the end of this phase in ThiS-320 family has since become 120-160 words/ min utilising a
1983 when Lear Siegler was a an industry standard with 45% of 200 word vocabulary.
competitor. As the only company in the worldwide digital signal processor .lk IVM k ph dynam
all three phases of the work, Icar was market.

through voice pattern registration andinvited back m to government funded A ud MH&5m mh piM w h> wiemd words
"" #'

demonstration card was produced for characterised at a ground support
Algorithms and technology were the US Navy AYK-14 mission station lleyond 130 words voice
advanced to the level acceptable for computer. This was simi!ar to a test recognition patterns become difficult
the avionic environment of a military programme desigried for the AV-811 to assimilate but technology will
co(kpit. In a box about im long, using the same algorithms built to eventually move the system to
equipment using a simple template work in difficult environments. f rom speaker independent operation
matching tec hnique (known as this Smiths industries teamed with where no voice (haracterisation is
dynamic time warping) was installed hicDonnell Douglas. Northrop necessary. The 1.urofighter SRN1 is a
in an F-16 for flight trials.1hese I-16 Grumman and firitish Aerospace 140mm x 113mm doubled sided
trials spanning several years proved bidding on the JAST Uoint Advanced surface mount card weighing 350gm
the value of voice technology in 5trike lechnology) programme. late with an estimated mthf of
reducing pilot workload and in 1996 this team was dropped from 25,000 hours and plugs directly into
increasing mission capability. theJAST contest but work through the the Communications and Audio
flowever, when Grand Rapids stopped evolutionary line from the AYK-14 to Nf anagement Unit. Potential
their development programme in the the Eurofighter award was seamless applications for the near future
late 1980s the extant technology was and came as a direct result of those include battlefield and naval use in
unable to offer such a system in a box peteding pmgramnes. busv, high noise level, environments. ssmall enough for cockpit installation tube civd m my be glied
on operational aircraf t. As installed the IVhi is a speaker to similar environments in
liut Smiths Industries Research at dependent, connected word, voice manufacturing, processing and
Cheltenham would not give up and, recognition system with a maximum power industries. E

AlROVA( r RiVIIW NUMBf R slR TY SIVtN
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Today's crowded skies and the increasing in the united States a major effort is underway to

demand for air travel and freight services i""''P"'"'' "'* '"I' abilities into flight and air trathe

meatls safety asstinies greater importance. management and the Department of Defense has
in,o,n,ca , ,,_, ,n yene,a,e a aion,i 3i,

Increased demand on air traffic control 1,afhc Managemeni (GAi u, sysiem fo, operation in
systems and flight networks bring the worldwide air space environment. Global Air 1rathe
linprecedelited loads on optimised route Management tGAru> is the term coined ny ine us Air
planning and safety standards. Moreover, the Ibrce to designate the miHtary requirements of the

exIlectations of oI)erators and owners lutum AR Naqadon Wnyin ge Conununicadon
Navigation Surveillance / Air 1raffic Management ifrequently compromise techn.ical and flight '

(CNS/A1 M) environment.
planning criteria to the detriment of each I

seNment in this jigsaw.1: light management & Mnnh5 indusuin i Ught Management System on |the VC.25 tilocing 747) I res,dential aircraf t fleet includesi
systems embrace a comptiter driven flight in,ec Muin,un<, ion Connoi Dispiar nits tuCDus>u
controi capahiiity selectable for specific modes wnicn are io ne naut ny smiins indusiries uaivern, cA..
of operation. As such they are becoming an and three flight Management Computers (IMCs) built
essential feature of improved, and enhanced, by smiths Industries Grand Rapids, MI. The McDu

flight and air traffic control systems. Smiths '""'i"5 "I d I"'M' '"h'"' ^''I" M ''I' l'i "id C'F''"I4
Display and the unit is typical of those currently livingIndustries recognises the challenges and has on Boeing 737 serin aircran. These units ouer hig6 I

successfully tackled these problems to equip reliabHity wnh reduced weight and power demand.
the VC-25 fleet with a new 1 light Off the shelf, the FMS has full ARINC 702A/739A
Management System (FMS) which modifies compatibility and will be comphant with the f uture Air
the lloeing 747s used by the President Navigation syeni incorporaung sateHae sywins for

of the United States. P"'" I"" ' 'N " 8 ' '"""" " " k" """ ' " " d ' " "' I "" " *
Smiths Industries is developing technologies for I' light
Management systems to meet demanding criteria and
specifications for both the military and civil aviation
procurement market. Military transport avionics to j

satisfy the GATM requirements are currently less capable
than their civilian counterparts. The esacting
requirements of GATM make military FMS on air
transport fleets essential for safe and etikient flight
and route management.1he selection of Smiths
Industries to upgrade the Presidential Boeing 747 is
a lead in that direction. Eg

i

Snriths Innhntries Ili hi \lanagerncut %!ctnS

I
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In a strategic rnove that - provide design. tesi, certification and i

' ' manufacture. Smiths Industries willconsolidates Smiths Industries
-

-

- manufacture all fuel quantityin the business arid regional jet
-

.

.

.

indication componena. ruel control
rnarket Smiths Industries .

. functions will reside in modules as
Aerosj) ace, Malvern, l'A., has

..

; subsystem. The circulation subsystem
' part of the aircraft electrical control

Won a ContraCl to provide the
. 1

e

inteNrated fuel system for the -

~ '*" P"""" " "# ' "'I " d " "' h ""?pumps. motis e flow pu.npi. smgle;

new Raytheon Aircraft !
'

point fuelling adaptors and an array of
Company Hawker Horizon '

~, . special valves, manifolds and sensors,
business jet, llullding on years '' i

Smiths Industries has established anof fuel gauging and Component
experience, which iticludes . .. . ,

-
- .- ' on-site design team in Wichita to

;

: support system definition activities.
such diverse aircraft as the - ^L Other programme tasks will includec

.

lloeing 777,1.carjet 60, Dornier meming the shnulated wing teus
. and providing fuel system certification328 and CH-47, this latest - *

'

success Tepresents new .
.

- - -
-

suppon. The wing teu programme~
..

.

.

milestones for the Company.
' . . .| .

_. .. . ;a is a two part eifort neing conducted at
. G '$ fuji lleavy industries at Utsunomiya,c L~ .

'4
-:;

... . . - 1 ., - . . , L.; Japan, and at Raytheon's Wichita
'

With a fibre-composite fuselage the . . ,. .
. j..; facility. Enji is producing the aircraft's

llawker florizon is Raytheon's new .- -

7,... ~V wing and will supply all assemblics for. . . ,

addition to its top-of-the range series. ?. + ' i ;M installr.t on at Wichita.yp. .. % , f _ s i. ,.

This executive aircraft has a price ? ?r 1.t j, o f. f * 7 J ic -i .6.Wc

W .t.< ? . ..O t ?.i. A i - The integrated fuel system for theof $14.6 million and a 3100 nm range

h h.br d 4# H - ]1 '' ' -
:

I - 11 wker 1(orizon builds on aat 0.82 Mach. Raytheon Aircraf t's
. Nflawker llorizon of fers capabilities not JA succewful relationship with theNg/44f3dfound in other mid-sized jets. nrst ; Wichita based company which

NN.hfhn(Mk"i,'
go

di 4 f includes Smiths Industries instrumentsflight is planned for late 1999 followed
'

by FAA certification in 2001 with . ~ N ' ,9 { gy 'y on Ikechjet T-1 A Jayhawk, llawker
Nb['"#

thereaf ter.
"

C# 1 800 and 1000, King Air and the newcustomer deliveries beginning shortly 'x:
' M

4*' J T4A trainer for the US Air Force andse , 2 J- %T the (JS Navy. The new integrated fuel,

'

, . ..

When Raytheon went shopping for [' _T f Mi * ' ls system is designed for growth and can
the supplier to provide a fuel system y

' q' easily be adapted for derivative
package for the flawker llorizon they

'

'y .,

i business jet aircraft in this growing
looked for a company that could ] market segment. E5,

V 'd
''

.o.. *
'J 'I SA.[ * ' ' ,. / ' y I . , * ..
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At Smiths Industries, data
control and processing is
considered a vital part of

y; making aircraft operate better,
'

g more efficiently and with
greater margin of safety than-

J ever before. The company is
b

~

,1

working on several enabling
j- 3 ' jW " technologies that promise

h Ngh revolutionary approaches to the
y

.

way information is obtained, |
handled and processed. l

I. .) Traditionally, the military
%a aircraft is seen as the sharp end

of combat operations but in+

"~ ; reality it is the enabling vehicle
e" for a predefined mission.

The aircraft has no meaning
without the mission and too
many pilots, even now, have
failed to understand the

g% % _
,

impending age of the ' mission
.', 5 manager' role. In time aircraft

,

LQ g. ..;

'? y will fly themselves and only
e receive commands from a1

pilot via interactive voice; 7
. ? systems or through stores and

mission management systems7k, (see page 17). These technologiesJ.
,M free pilots to concentrate on the4

,

f - - - mission. In the last 50 years
they have been overburdenedTVL . 9 ' r

|*Q 4j with electronic boxes and
~

'' ~ >}s 9 in-cockpit tasks which sap time
,

' , .

> , 4 ' . ,, and attention on the target.'

y f
> y _ ~, f - It is hard to come up through military

' ''

y 4 pilot training and convert the
g* individual to the operationalu

,

imperative that mission operations
_e drive the purpose of the pilot's job.

Advances in data procewing forced by
increased capabilities through advances
in technology and the increased
demands of flight planners leave the
pilot in overload. Increasing demands
for safety, driven at least as much by
civil air operators, enhance the
capabilities of automated and
' managed' flight systems. In turn
these negate many of the historic
requirements put upon a pilot, the
hands-on-stick feeling that some say is
a tradition rather than a requirement.

At the core of all this is data procewing
and the associated suite of data
collection equipment in an
environment where, historically, the
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trend has been to increased [ f.
'

V- AM ;,. ?.. .

investment and dependence (in and _ ~

out of the ccx-Lpit) on avionics.
,

The dictionary dehnition of ' avionics' ? og# - ;,s
is that it pertains to all the systems in

,

.W%g "3an aircraf t working to electronic *"t.3
principles. Ilroad, but true. In that i
all-embracing context the trend, if not '

%
, . W.V \;c

exponential, is staggering. gL , , "

Sixty years ago avionics - in those p, , .
- JM, ..,~

..

a g,,
days electrical systems - accounted for jpJ,(-t - g_ ''n .-

around 4% of the aircraf t's flyaway EW,h n,' " '

age, picking up on associated
- - -~pcost. With the introduction of the jet j-

technology development, that figure
increawd to around 12%, typified by jakoff weight compared with almost and Data Recorders (VADR*) as
the llawker flunter. When the dtyring the 1950s. Surely an , part of the 1)igital Source Collector
Tornado came along in the early auom0nngly pxxl valu or-wwght progranmie on selected All-64
1970s, avionics accounted for IS% of raho in a 1 dunng W M Apaches,011-58 Kiowa Warriors and

electromes and avionics have Cll.47 Chinooks. Production and
inuneasurably advanced beyond deliveries are currently being made
anything conceived then. htoreover, from Grand Rapids, N'il, with order
in fised tenns when corrected for backlogs for this and other military
inflation, the cost of a modern high- progranunes ensuring work through
performance tighter has increased the year 20(H. The val)R" is being
100-fold since the halcyon days of used to provide data in support of US
World War 11 increasing the sensitivity Anny maintenance, training and flight

. i of the operator to even a single loss. safety activities and is one in a f amily
'

of rugged data recording packages..x| -[
._'; integral with the air vehicle's ability to

.ihe value of eat h aircraft has become prodund by Smiths industries.'g
_3 perfonn its assigned mission and Smiths Industries was recently selected*

''f,' '
survive. Consequently, when driving to provide the VAI)R' for the first

- g toward that, safety involves many eight flight test aircraf t for liritain's
^-q factors other than saving the life of 1.ongbow Apache, the Wall-64.-

1V
% .. the crew; it is ensuring that eac h Products can be configured as a high

~

"Y modern combat aircraft perfonns its capacity I' light Data Recorder (l'DR),d mission so that others of the same a Cockpit Voice Recorder (CVR), or
. type do not have to repeat a sortie combined CVR/l Dit. They are

*

and risk (perhaps lose) other lives. designed to meet lx>th I AA MO and
the unit cost while associated Sum these absolutes (cost, capability. I uropean EUROCAE requirements
' electronics'in the Eurofighter top elticiency) and enhanced processing for both flight and cockpit voice
42% Now the I-22 Raptor swings the ensues. A typical example of the recorder equipment. Solid-state voice
pendulum further yet, across the ncreased attention being given to and data recorder systems have wide
percentage divide, with an avionics enhanced safety through survivability application with many air forces
bill fully 56% of the total cost of each and greater rell' ability is the llealth k and civil air operators'throughout
aircraft. Increasing complexity of Usage hionitoring System designed to the world. E
aircraf t systems over the last 50 years monitor nearly 200 parameters on

'

3pushed up the hiaintenance hian- gA;: ilC hik.2 (Cil-47D) helicopters. Mf4[ "
. '

flours /Ilight flour figure, going from Through that, applied technology
around 15 hrs for a frontline RAl' creates a synergy between the
fighter in World War 11 to about 45 hrs requirements of the operator and the
for a late 1960s high performance safety of the system - across the board
combat aircraft. Avionics and systems - which in turn leads to greater ' \
design has contributed to a reduction efficiency and better value for money.
in that value - back to 15 hrs for the ' -

Data Recorders Aid Safety I
' ~

%
l'-22 and down to 10 hrs for the
Lurofighter.

Ily understanding the nature of m.-
hiajor gains in size and weight flight failures safety is enhanced

, 1

reduction commensurate with through a better characterisation of < '

dramatically expanded capabilities and the aircraf t's problem. A positive step
possibilities, have driven up weight toward achieving that has been taken

,
" '

attributable to avionics. Avionics now by the US Army with the introduction "]==--5 1

.

account for around 4% of aircraft of Smiths Industries solid state Voice d***
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Civil aircraft electrical x)wer system demands have increased yl s

steadily over the past 40 years and the trend is accelerating as
( L2 ***J

. ;

aircraft increase in size. Conventional Constant Frequency
400liz aircraft power systems have been the conunon solution
over this period using relatively expensive Integrated Drive demand; in present systems 11 E

Generators. Ian Moir, Ilusiness Development Manager for Power demand is approaching 1(x) watts / seat.
l'igurel gives an overview of these

Generation and Power Management at $.rmths Industries, L,. .l
,

ivi escauting demands since 1950.
Systems - UK says that new advances now offer more attractive
alternatives providing more advanced load management, more I " " * P"" "* '""" P"P"Id ' ""d

successful method of generating
efficient use of available power and an . tegrated system running aircrau electrical p(>wer has beenm
electrical and hydraulic systems together. through a Constant Speed I) rive CSD)

' ' " " "
! The general trend in the evolution of reflects a steady increase in some of

, l e > r c>'

aircraft electrical systemsgince the the main electric power users: power 400liz. Store recentiv the CSD and
1950s has been for a steauf increase in demand from food galleys has grown generator have of ten' been combined |
electrical power demand. In part this due to increased aircraf t range and the into one unh caHed an Integrated

'

has arisen in civil aircraf t due to the desire of airlines to of fer more exotic I) rive Generator (IIxi), This Constant
increases in site and the number of meah and in-flight entertainment i requency (Cil opdon has been dw
passengers that can be carried. It also di1.) has brought additional passenger nonu for many yens but H h

expensive to procure and maintain.
Some systems employ electronically
produced constant Irequency powerFigure 1. *

by means of Variable Speed Constant
I requency iVSCI) dc-link (DCI.)
technology but these are not

* ',["' Q*" '"*'''' " *"* necessarily optimum for all futute" " ' ' '
, ,,,

2. Norrnal Rated Power assumed app a .aa juWcy M
,

and cycloconverter systems are now
alternative options.

! | Cheaper than any other system, \T
i

5 provides ll5Vac,3-phase power at a !'

E frequency directly proportional to the l

variation in engine speed, usually 2:1.

for a turbofan aircraf t. Ilowever, due
I

Trend in Power Generation to the wide range of frequency
* * * Variation, power conditioning would

be needed in most cases and the cost,,
:s E of attendant motor controllers
$i mitigate against the very low cost of. . :: ,g. .

0.... ; . j . $ . , power generation. On the other hand.--.

. [5
85 E the VSCI/cploconverter otters great

E@
g gg " | ]Ig

*
s" potential for the civil market.!!0 g E. 0

$"
gg 3.

9 | The cploconverter has been usedO
,

:. .. n i.. / \-1 C I) ar i 1./l 11 r tt -| 17A
and the U-2: over 4,(Mk) VSCI ystems
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C m
p1 with the left and right aircraf t system such that following a failure the
! ARINC 629 digital data bus with dual equipment had to (ontinue to-s , s

#d " ? h, . redundant architecture.1.1.h15 provides function for 10 days with a 99%
(f by far the most advanced system in confidence level that a further failure
h i; airline use today. Approximately 17-19 would not occur. This equates to. - _ _ . _ _

1

*

1.lectrical Inad Control Units (Il.CUs) about 110 flying hours or more thanl' i jig,g
E9[yff' supply high mwer directly for the 160 operating hours at ilocing 777I

hE main ac busses, power which can be utilisation rates. At the time of
switched of f by an intelligence within writing, one particular module used in
the 11hlS should a power source fail. twelve i i h15 locations had amassed a
1.oads may be reinstated following total 3.6 million module flying hours,
restoration of source to ensure an excess of 5 million operating hours.
effective use of pmver.

Systems m. tegration presents a logical
This system can be simplified or it can evolution of existing technology in,

,li be increased to meet the demands airline service today. Using open''

from large capacity aircraft of the architectures, hosting modules from
future, such as the A3XX where 50-60 more than one vendor, successful and
1.l.CUs with 150-180kVA per channci cost effective development of highly

have been delivered by Smiths could be required. On the lloeing 777, integrated systems become possible.
Industries, I. eland I lectrosystems which has completed more than One of the effects of controlling the
division. While \T may be the 300,00() flymg hours in airline service, operation of major components of
theapest, because of the need for a 1.1.CU mthf is in excess of 140,000 fuel, hydraulic and air systems within
large number of high power motor hours. This reliability, w hen coupled a modern aircraf t is to ef fectively
controllers it may not be the lowest to control aspects of i1 hts, provides a integrate those functions more (losely
risk solution for power levels in excess high level of confidence in a total with the electrical system. The message
of 120LVA per channel. In those cases system integrating major hydraulic coming from the llocing 777 is that
a combination of VI and VSCI: lower generation through esisting these systems can be sery reliable and
cycloconverter may be the best option. 1.1. hts technology for a very large highly ef fective in helping airlines

aircraft. Design criteria for II hlS was respond to customer demand. E
When it comes to power generation,
cost of procurement and cost of TheItocing 777Ii Afs
maintenance are powerful factors in '""' #'"#G*'**-*

apuseu9nu en su ]m *" "'Y '#"''%
,,,

selection.170r initial procurement, S ''" " '"" I"' 'hC ""
VSCI /DCl. and VSCI /cy(loconverters [,,Q y"f ,' '' "ff,'^,' ','[,f
carry almost the same price as an _L{ _

L' an,f foa,i,nanagenscnt
,,oucr <listnbutionIntegrated Drive Generator but the VI |

' '

m ,,,

system is little more than half that. OT 9".'. | ",* M mtcin for a ciril
'*

.

in tenns of maintenance, VSCI-DCI. i i : i r anciart
4 4

'

is less than half the cost of an IDG =va r .< t
,

%,,,,,,
n .a e -. t

system whereas the VSCl-cyclo and = N- =

Vf systems are miisima1. Since '*""7 w e' i m.'.",,,",,,.,,, - "* **"****

maintenance costs affect direct "~*'"s' [u""* ~F-au a

operating costs the former is a t dt L.idu L.d
powerful tool in selection. Reliability

E_ [
'

Y1"- - "Y
^

i
of the VSCI/ cyclo system is up to four ,,,,,,,,,,,,,,,,,mi,,,, '

times that of the CF or VSCF/DCl.
system while Variable Frequency

_

system reliability is twice that again. A" "h'i"X in'r'"
MI' kkJ M G using IIA f s les knolop, , , , , , , ,

The lloeing 777 lilectrical Inad "lfu Q7 ElluQ] '** ElfuQq EI!uD q C""'''
I"'#X'"''1 'hC

)$ff,",'","'"c' , ' , '
'""' #"""'hianagement System (IlhtS), now also 4 +

"

+
'

to be fitted to the lloeing 767, sets new "5,h* hh hh hh k, ic
standaf ds for indmtry and represents ] jrgy, ] '''] un,lcrfabng wntrol
the first integrated electrical pmver and indiiatmn.

|distribution and load management T",',,".,"."* I I""< tio"5 /o' " /our.
^*"

system for a civil aircraft. The system TC . ^=*iT }| IT IT ' h"""Ch"'r"' "*h
| comprises seven power panels,'three gg I""',,',",',Xf"",#' # ""

' ' ' " "

of which are for primary power ,
.

.

distribution and four for secondary. hhhh h hhhh s' r[,I. ' U, ,, "an,iti fInad management and utilities a sinsic cenerxcun
systems control is exercised by means "#'fS'""' "#"O'#"" E"O "#*fU'"" "#'f *#"" + ha""d
of 1.lectronic Units which interface

A[.RO5 PACE RIyllW NUMMR Sl1LTY SEVEN
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Added Life Stores Management for
for the

Engines Mar.t.ime Mission
. . .

i
Data processing is at the core of function and lie it on RAI Nimrod or US hf arine Corps AV-811liarrier
responsibility. Ilut not everything is designed to enhance attack aircraft, Smiths Industries mission and weapons
the mission role of the pilot. Increased emphasis on management systems are leading the field into the next
evalua.Ng the potentiallife of the aircraft has become an century. Carrying the maritime surveillance role well
Integral part of the equation. Vital for etticient and cost beyond the year 2000, Smiths industries will equip 21
effective management of aircraft and engine systems, life liritish Aerospace Nimrod h1R hik.2P aircraft with the
monitoring through the use of computers capable of Utilities System hianagement System, the Navigation
measuring age-critical parameters helps extend the and I' light Afanagement System and the Stores
operational flight time and cut operating costs. hianagement System (ShtS) together with associated
Traditionally, engines get serviced at predetermined
intervals according to hours flown. This takes no account
of the degree of wear and tear through usage or the way
the engine has been treated; engines on llawks flown by
the Red Arrows, for instance, have a much tougher
working environment than average and tend to age faster.

.

'%+3p
Ilecause Rolls-Royce is required to provide guarantees on J

. j

g' ~~y"y
'

,.
engine reliability life monitoring has become ewential for 70 ^"g w7
supplier and customer alike. The latest, potentially high j- +

, g' t
demand, application for data processing is the Engine 1.ife #,/" '

Computer (Lt.C) now fitted by Smiths industries to a # -
j

number of RAF llawk trainers. Civil and military operators {
cr' . . . ;g g

WL ." samana M,

Y~f % ; . , ;; $ Y > ww

~ (" ' * * "N"" A

G .<J ~ - ground equipment. Now more than 30 years old, the2.43c V, t k 4 4 1 Nimrod will make use of a Shis derived from the l'/A-18'M3~f, w? .jpj ,k system to keep RAI aircraf t of this type on target for at
'

.. 1 .g.7 44 least the next 25 years., , ,

~ Jfade' '' ~
~ "%:'-

~

In 1997 Smiths Industries, llorham Park was awarded
alike have much to benefit from the use of 11C systems a $14 million development contract from floeing for

j and life computer applications with ship, gas turbine or updates to the existing Weapons hlanagement and
power gt neration operators are obvious. Ultimately, Control System on the AV-811liarrier. Known as thea

| onboard .ircraft engine monitoring beyond the Open Systems Core Avionics Requirement progranune
! measuremmt of essential performance-related parameters (OSCAR) this will include hardware and software
f will underpia the future of unmanned air combat vehicle updates to the aircraf t's Warfare hianagement Computer,
j technology. That will lead to integrated architecture, 'Ihe development will continue through 1998 and
| about which more in the next issue, and to driverless include software development, test equipment and the
i ships proposed by Dr Andy Norris from Kelvin llughes delivery of both engineering and production readiness

on page 22 E aircraft hardware. 3
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I'ounded in 1972 to provide electro-ojnical tracking system. When actively developing a videorail

systeins consultancy ill the DRA developed robot video links recorder replacing tape with a hard-

television applications, Prostab ost b supplied various multiplexing disk (apability on an open loop
and de multiplexing systems. Ihe RAI system. lechnical requirements are

International has developed uses a Prostab mobile ' digital h'igh for an operating environment
specialised camera, monitoring angulation measurement system on with high dc voltage which greatly
and surveillance systems with weapon ranges using triangulation to exceeds that faced by the aircraf t

potential for revolutionising measure the location of weapon industry. As such, Prostab equipment

the way aircraft engine hnpact positions 1.lsewhere, rugged has potential applications in ditncult
" " " ' " " " " " " " """E "II)erformance and component built to a demanding military n already developing a video based

life is measured. Sm,ths speci6 cation are used in helicopters bondi scoring system using sohware
,

i

Industries added Prostab's and a remote vision system has been solutions for computing accuracy and
complementary technologies developed for vehicle manufacturers. performan(e.

to its range of systems i1 mid- Prostab equipment now offered by Perhaps the greatest application to the
1997, bringing specialised skills smiths industries includes hardened aerospace industry is one in whic h
and expertise to all aspects of video recorders, ICD monitors and miniaturised camera and video links

canwra equi unent to survive shock, located in critical engine hot spotslvideo monitoring and
h'"' d b'""""' 'I''' "'"I ""I * " "d "'"'d "I'Ih'" I *" 8'' "' *" '''I" I'specialised products, dirt, l.ondon Underground is using reacting to high stress operating

Paradox,ically, the company Prostab to provide a Videotail conditions Coupled to I:ngine !.ife
breathed life into lateral monitoring system now coming into computers and systems management
thinking about systems service on the Northern I.ine. The technology the synergy between

engineering as it related to the system has wide applications not only operators, engine manufacturers and

design and manufacture of in other mute systems with lundon technologws from this unique world

"" * """"'i"." N "" " "" "'"'N"'E" " " "" "'I" ""
sIlecialised video I1roducts and networks operating in harsh and design bodes well for innovative
the supply of tailored video challenging climates. Prosiab is developments in this area. a
systems. Far from the
aerospace world, it existed to N

^
,

create interactive synergies - s

between interdisciplinary % -

technologies and Prostab +

achieved success in designing - r .

to a specific, or umque, -
,

requirement where no existing
package could be found. 3
'Prostab's applications include
remotely controlled, mechanically aa
slluttered, tv cameras for use by the assem,,n,y ,nc nuntimi itu ,,,sratini 7

Defence Reseahh Agency on their on I o,ssimt iInslergimmsl t,ains
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; GRASEBY
i

| TAKES THE HIGH ROAD -TO SPACE!
t

! When Coalition troops Went to government looked for a means of 50,000 units have been put into use |
war against Saddam Hussein in &tecting hid&n explosim, a worldwi&, nmstly widi NAM fonn
1991 they carried detectors requirement urged on by troub:es in CAM successfully detected the use of

Northern Ireland during the 1970s. chemical weapons during the Iran / Iraq' built by Craseby DynailliCS to This in turn resulted in a technology war of the 1980s and saw wide use
warn them of nerve and blister to detect and measure chemical during the 1991 war with Iraq.
agents many feared would be warfare agents, nerve agents and Deployed in hospitals, vehicles, ships

widely used by Iraq's military blister agents. To achieve this Graseby

forces. Now G.,raseby is heading resurrected the principle of ion4

'

, mobility spectroscopy and produced >

for Space to map TOXIC the Chemical Agent hionitor (CAhf), NMg

contaminants aboard the the first real-time monitor to see |

'

International Space Station and worldwide use. ''g |
i warn astronauts of danger to Produced by Graseby Dynamics and A:

i

i health or life. In many ways weighing 1.7kg, the CANT can be , -p

the two environments are nached to the main battle tank,

similar: harmful contaminants armoured personnel carrier or hand-. .

held. Air is drawn into the unit and
; can be released with little or no ionised by a weak radioactive source. nd with ground troops, the CANf was

warning and personnel must sit hiolecules of certain agent vapours are alw used on Scud missile debns.

tight and ride out the threat far characterised by their ability to form When NASA wanted detectors to |
from home in safe-suits that low-mobility lonic (justers and these monitor potentially hazardous '

| stand between life and death. are classifted according to a known environments Graseby responded with.

vapour source. Whether at isolated a detector that has already flown onThe challenge is immense. ground locations or in the atmosphere several Shuttle missions. A useful
very small quantities of toxic agents propeDant for satellites and spacecratt,

1:or more than 50 years Graseby has can be monitored. Graseby licensed hydrazine is a toxic carcinogen that
been tackling such challenges and the CAM and to date more than will endanger life if introduced to the
having joined Smiths Industries in an inside of a habitable space vehicle.
agreed acquisition towards the end of Concern about the possible toxicity-

1997 has now exten&d the company's
influence to NASA's Shuttle and the

'

of outgassing on board space stationsx

vacuum of space. Graseby's
' k .

had been suspected as the cause of, .-
'

general poor health among Soviet
involvement began during the Second .! cosmonauts returned from long stays

'

World War when the company p. aboard hiir. As lead agency in the
|, g ~,' international Space Station NASA hassupplied SONAlt and ASDIC 1

.,'

equipment to the lloyal Navy and
. contracted Graseby to provide-

fuses and sensor heads for weapons. V' f - chemical monitors to characterise the.,

Adapting to a more peacetime role $ space station environment over long
Graseby responded when the British e periods, putting Smiths Industries

firmly into space. E
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! Paci*ic Aerospace -t--rn
- companies are an essential

prerequisite for suuess on the global
Cunti,mni pom pp .f stage. Never shy about projecting its

capabWdn, Japanne industry isChina is now one of the world's As for Japan, recent money market
aheady (ondnced that it alone can

largest markets for new civil transport wobbles have shaken confidence in
makh dw Wnt

aircraf t and that trend is predicted to that wuntry and it may take most of
grow, lla'.!ng acquired liong Kong's 1998 for the consequences to level Japan's government has invnted |

new Chek 1.ap Kok international out. Challenges from China, while more than any other single (ountry
airport China is beefing up the small at present, concern Japanese outside the US and Ituwia in ,

mainland infrastructure to massively industry bosses and banking experts advanced space tec hnology as a |
expand internal services. The linked to Jap:m's aerospace (ornerstone of its aerospace initiative.

successful move to improve saf ety has aspirations. Af ter making the nation a With its own range of satellite

worked without the need to close a world supplier of motorcycles and launchers and a major progranune

single operator and prepares the way cars and controlling global demand aimed at wasolidating national
for senticonductors and electrical needs around an in-orbitfor major fleet procurement and

product support from many Wntern goods anospaw is next on Japan's infiastructure, Japan is servicing the

companies. In 1996 Air China p in allh m im w im 6 , w r
ordered 11 Airbus aircraft and is now

7

in the prown of buying 29 liocing .

-
-

-

.

aircraf t while M(I)onnell 1)ouglas is y, -
.

. . ,

working up a plan for licence
'

! production of MI) 40 abliners in .

' '

'

| Shanghai.
| t

I _

.

,
.

>

- .

.,
-

, ~

.s

"
'

} -l

.
g' .,;

. . . . ,- . y,

E.
,

itight now, Aviation Industries of
, q

-

China and a 1.uropean consortium , . . . -

including Airbus are refming a deal to
'

'

gbuild a 100 seat regional airliner, first
.

.

-

-

'

in a series of new commercial aircraf t -

aimed at f ar last markets. China
'

-

.

, DJ hbelieves by teaming with proven
~

'
',

builders and operators in the West it
-

, .

can attract deals like that stru(L -

between Singapore Airlinn and ' . . , ' '
|

'

i. . .
-

.
,

1.utthansa and wants to boost [ . |
4

,. ~

j"expansion of its indigenous aerospace
industry. At present a mere 0.02% of . - _)

, [ ,

iI
,

all internal journeys are made by air,
~

.|
'

;. ,.

.

compared with 2.5% in North '. ..

America. Yet predictions speak of a -
"

,

doubling in China's commercial air
traffic within two years. 'Ihere is no .'

,A--
.

~

place on earth where expansion is .. '
- e

d -
/ . .[ b ~more vibrant than China and no . ; , .

. . , '
region outside the lar Iast where -

.4 -
. ~.''

^ - - - ;
, ,

opportunities are greater. . . .

.
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lar 1:ast with data on weather,
clirnate, natural resources,
deforestation, water quality,
lhhing areas and a host of other

'y
concerns related to the natural ge
environinent. Following deregulation
in the 1980s, Japan's burgeoning
telecommunications industry is
replete with communications,
broadcast and direct to-home satellite : ,

,.

tv. New and more powerful launch
.,

vehicles could compete with rockets Wh' 'i

from the US,1.urope and Ruwia on a ".'m - ^' Nm
global basis. As measured thvough Ilyperwnic airliner pim erns try Imtwsen Iwninx u ramjet

product and budget Japan's space
programme is already as big as the uniting those two once again, as h it cross the Pacihc Ocean with a full
whole I uropean Space Agency. the United States, with plans for load of passengers in less time than

aerospace vehicles that look more like any Concorde replacement could
As described elsewhere, Smiths futuristic aircratt than spacecraft. ever manage. Japan's ambition is
Industries is in space courtesy of Several companies in the Iar 1:ast are to be a lead player in an international
Graseby. Japan is planning to stay cooperating on nascent plans for consortium to develop the next
there in a big way and its astronauts hypersonic people-movers and trans- generation of high speed airliner.
will breathe pure air because of atmospheric vehicles. Using One based on novel methods
Graseby air quality monitoring hydrogen fuelled scramjets to power of propulsion, environmentally
equipment. Chemical constituents of these vehicles at speeds in the hiach (lean and with no significant
artificial atmospheres are crucial to 10-15 region they would be designed overprenure (sonic boono to deter
the health and safety of astronauts. for high speed hemisd.cric transport flights over land,
lleginning this year anembly of the linking Pac-rim coum 4es with the
International Space Station (ISS) will United States and 1.uropt Just as the Americans got the jump

"" 1:uropeans in the first 30 yearsget under way. Through a series of
more than 40 flights over five years Japan is following a successtm of jet air transport so could Japan

.

the ISS will come together as a major precedent set by llocing in the early seize the initiative for a world lead in
research laboratory in space. Along 1950s when it delayed final design of the next major expansion of civil air
with the US, F.SA and Ruwia, Japan its jet powered hiodel 367 airliner transport. One driven by the
will provide a space station module and built it to a specification requirements of the Pacific rim. Irom
for science experiments in a optimised for transatlantic routes, small regional feeder routes to trans-
prenurised enviromnent conducted When it emerged as the llocing 707 it Pacific trafhc the Asian aerospace
by international crews. was four years behind the liritish world is poised for thange on a

'

Comet but with a winning colonal scale. Singapore is currently
So far Japan has refrained from adsantage: it could cross the Atlantic the showplace for that market but
putting its space progranune on the with a full load of passengers. Japan across the region, from Shanghai to
global marketplace for satellite sees in hypersonic transport the same Sydney and from hialaysia to
launches and production line buys solution to the world market need for Afelanesia, the next growth in world
from other countries in the far lat. a high speed pawenger carrier: make aerospace markets has begun. 5
Japan is slowly converting its
domestic space progranune into a
potential order-board for foreign
participation. China has observed - i .

this and, af ter years of running spy ;
satellite projects, is now accelerating
plans for its own civilian space
programme with products it can
market to the rest of Asia.
Communications and direct-
broadcast (satellite) tv employs
technology closely related to aircraft '

- .' ~

,

and their systenn. '

.

It was from the aviation industry that
the world's space programmes were * '

spawned. Over time they became
'

smmen.- - -

separate industries using common
,

technologies and inventions. Japan is . &

AlkOsPA(1 klVi!W NUMblR slXiY siVlN

j . . . . . .
_ _ _ _ _ _ _



_ - ._ - - . _ . - -_. _ - _- - - . - - - - - - . -

|.

'

! TT i
f Dr Andy Norris of Kelvin Hughes Ltd'

11 predicts the marriage of aerospace and
I

; marine engineering and a new generation
i of driverless ships.

automated ships and many
i vmonanes before this have
j speculated on future powibilities.

Coming from a company whose |
<

prime area is navigation I am I

SAIT jO RS spacestedindevelopmentswiththe
intere !

based Global Positioning |
hystem (GPS). Typically, GPS is
accurate to 50-100 metres more than ,

95% of the time but, even ignoring |
-- what can happen 5% of the time, an i

'accuracy of 50 metres is nowhere near
the level required for driverless ships'

My basic premise behind the assertion Most accidents at sea are caused by n harbours and rivers. If US
that one day soon tully automated human error. Analysts (laim that authorities permitted use of the
ships will be a reahty is increasing humans cause up to 96% of all marine military, P-code, Gl'$ channels,

demand for imprm ements in accidents. llecause ship's electronic accuracy wouM improve to 5 metres )
'

technology to add safety and and mechanical systems continue to or better w hile dif ferential P-code '

lower operating costs. This, plus improve in reliability the proportion signals could reduce the error to
new technology, particularly of accidents attributed to human error 1 metre. In short, the technology

~

!computing power, permits this option is likely to rise. Ilut is it right to exists for position location and
within a few years. The computing exprew concent over the ratio of navigation viith ships under way |

human error to other errors!1;etterpower available for a thed (ost has without human intervention.
doubled every eighteen months and training and better technology must
as yet there is no limit to that trend. surely go hand in hand to reduce A potential problem for GPS use is
Strong influences come from ccidents. Yet the very tec hnology the possibility of an undetected f ault

'

nmkd to help the human element in the transnutted satellite signals.international legislation and from
the ever increasing fear of crippling mnye inf allible tends to reduce the lhe US I)epartment of I)ciense has a

nmi hn human interwnhon.
litigation should the vessel become mmprehensive checking system to

Jetect sur h faults but the civilinvolved in human or environmental Ior at least 40 years there have been
aviation authorities decided somedamage. studies and experiments on
time ago that GPS receivers on

t'
.. .

mw w y aircraft should have an additionalj
~

s
--

\ facility known as 1(AIM titeceiver

\ Autonomous Integrity Monitoring).
\ 1(AIM has special statistical

\, algorithms continuously running
within the receiver to the(k for- %,

inconsistencies in navigation
'

// solutions. fly using more satellites I
.

than is strictly necessary for a |
_

*%.-- standard nasigation solution |
N problems are brought to the |

,
attention of the user. Such
tec hniques are now being used byy
good quality maritime GPS receivers.''

' ''

f 'Io provide integrity for position: . -

/ f thing in the driverless vessel it would:
ss NN

s
-

,f, be ewential for two or more separate*
.,.

f , '' satellite systems to be used so that
,j

,

erroneous system. The Ituwian

' 1(AIM techniques could eliminate the
*O

- Glonaw system, already operational,
is a potential candidate for that- ~ -
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|

|
second set of navigation satellites, could ever be suf ficiently accurate operator. CAAS is currently being
in the next few years operators or reliable for safe operation on evaluated by the Danish hiaritime

iincluding Inmarsat will put into driverless ships a new navigation Institute on one of their ship I

service a large number of low aid known as Als (Automatic simulators as part of a European
orbit satellites which could carry identification System) would be. Union funded programme.
additional navigation data.
Within 5-7 years the infrastructure Essential for a driverless vessel is a in future ships should follow the
for high integrity, high accuracy, predefined route and the ability to development of failure-proof
position fixes for driverless vessels avoid collisions with other vessels, electronic equipment pioneered by
will be common. For a number of years Kelvin llughes flpby-wire systems used, for mstance,

,

has been jointly researching with on the lloeing 777 and Airbus
Currently, transferring position Liverpool John hioores University aircraf t. Utilising triple redundant

,

information from a GPS receiver to a a concept known as CAAS (Collision systems and ultra high reliability |

paper chart is a tedious operation Avoidance Advice System). CAAS with non-stressed designs coupled
prone to error but the automatic accepts target information from an to prognostic maintenance such as
plotting of GPS positions on to an ARPA, or in the future a combined that now used on aircraft engines
electronic (hart is accurate and ARPA/AIS, and calculates whether tnhnologies will emerge to bring '

painless. International organisations any other vessel will enter a forward the age of the driwrlen
have finalised requirements for predefined safety domain. If it does wweh improving safety, increasing
electronic chart equipment, a system the system assesses which vessel has rehability and enhancing operating

known as ECDIS (Electronic Chart to stand to and which has to "NI'k"4 '
Display and Information System) manoeuvre. Domain parameters are 2020/ an uninan,,cJ min />ar .,ircian orci$.s
with data referred to as 1.NC assigned to the host ship by the an unmanucJ srcarth warship

; (i.lectronic Navigational Chart). y _ , , ,
liydrographic offices around the

'

M^
*mme e , w--:n

,

7 4 P]E y ,,y]j, , ~ . p@gsb p.~(g4 ''

,;

[ ...

!
- cki,L.

! as r-: 1

7
. ___

a 3, g' ~.G.. .); | ~ '' %,.y ,

Y

|
' jWffyWpg | ,$ f .,Ai i ;.b-.Q - ,

'
n

-y : y -

, , y- 3,*g:JWsl.37 Q .
^

;I -f r

- 7|.7b,~ 3:kh. o .M .. [ . y
' < -
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$ Y{k '' *D ' # I ' " ' ' ' " -

'p

Autoland tour hes down in fog u h?
c~Y !Wh ' Os J ^

a-19t>4. A BAe Trident with Saniths industries

| world use data, Lt.own as S57, to this d 4 'jt% g_.47 ~

format although it will take many [ g h fyd i #p. -
"

|# - Q RWyears to obtain <;ood global coverage. % ; e , .. .m , , o

.IA2C !. . ! . _ gi The ENC um a data format which ' * '
~

the ECDiS equipment can display.
''' ' [~~N% ,qq[[7

An essential requirement for M( j " ',, -v

driverless vessels is precise position l' s' '

L a

| location and speed calibration. large

| merchant vessels now have to carry y s

( ARPA (Automatic Radar Plotting Aid)
'

| equipment capable of simultaneously
j tracking 20 targets but many systems

can now handle up to 50 or more. , , _ *
Auto-initiation of tracks can be set
relative to the host vessel with
calculations made concerning<

l distance, time of closest approach etc.
I Parallel improvements in marine
| radar include automated gain and

clutter adjustments whose control
capabilities exceed the capabilities of
many human operators. While therei

j is doubt that even these systems
i
i
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Civil Systems VP nUp. '2
fi - ., g|: % d ~"""Paul 1.dwards has been appointed Vice President llusinew

Development for the Civil Systems division where he is f F
~g~

-

responsible for worldwide marketing activity for civil (-
products. Paul began his career as an Undergraduate

' ' ,
f

%

Apprentice with firitish - g-

Aerospace (hlilitary 7RU'" "W W 4)
c -1

Aircrato I.td in 1982. Af ter V# $ p
progressing through a ' g[ kh#

,
.

Inumber of engineenng ;4
;' \positions, Paul moved to j j ;

-

marketing in 1990 and e f
3 4eventually became 11ead of "

i |Strategy and flusiness y
|Analysis for firithh {>- '

Techno!ogy Director%"Ts'L'J's'? Mis"", F -

1994 as Strategic Planning
PhH CoHins has bwn appointed Director of 'lechnology of

I:xecutive based in
Cheltenham and in 1995 [ Smiths Industries Aerospace. 'Ihh is in addition to his current

responsibilities as 1:ngineering Director, Civil Systems - UK.
he became a Director and { .

PhH joined Smiths Industries in 1961 as a student apprenticemoved to Clearwater, % and obtained a llSc in 1.lectrical 1.ngineering in 1966. lie then
llorida. Paul holds an hillA ,

wmked as a Systems I:ngineer where, among otherfrom the Cranfield School of hianagement and a ll$c (llons)
chimments, he was mponsHile for control law design,

in Computer Science from the University of Nianchester tlight test, and (ertification of the company's first digital jInstitute of Science and Technology.
autopilot. Appointed 1:.ngineering Nic.mager in the mid 80s
and Chief 1:ngineer in 1992, Phil became I:ngineering
"'"""''"~"s'""'-"'""'9"'"""""^""""'""'Award-Winnina Annrentices n

,

a rr the City & Guilds Institute and a lellow of the Itoyal 1

in recognition of their work in information technology, Aeronautical Society. In 1996 he was awarded the N1111. in |

Cheltenham trainees 1 com llolley and Sandra Jemmott recognition of his services to engineering.
received regional awards in a national competition to find )
the UK 'hiodern Apprentice of the Year'. l.com, currently on

}Ohn Shenherda ihrw year training pmgramme at the Pmduct supp""
division, won a special award for devising a system to keep p

Itrack of holidays for the division's 400 employees. llis new moves to Graseby 1database replaces a paper-based system which was prone to
|error and dispute. Sandra, an engineering apprentice with

the Defence Systems divnion, received a merit certificate and John Shepherd, formerly of hiicro Circuit i ngineering,
was praised for h(r work in helping to identify errors in has taken up a new appointment as Nianaging Director
computer software. of Graseby Dynamics based

at Watford, liertfordshire.
,

m *" John came to Smiths |-

5 J Industries in 1990 as |
N

Design 1.ngineering I

hianager, Avionic Control
I N i Systems af ter some 15

/ years with liritishm

p, '

Aerospace.1.ater appointed #' .
,

L, ;f ,
- llead of Programs and

.
f , ' a
![*

' '@" ,[ (- .f then Programs I.xecutive,* '
.;

['l
%- Civil Systems - UK, he:.

'{ - ' became General hianager g~

(
of h1Cil, Cheltenham early

L in 1997. John has a llSc in ji

l.lectrical and I.lectronic -

1:ngineering. &.
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Computer - "
' "

-

for Kenya g !
When Jotham Konaka, a teac her at a
Kenvan s(hool for the physically

'

- - "- =

han[licapped, appealed for help from 7d
local industry, statf from 1)efence T%

6#Systems Cheltenham raised the qi 7
money to huy a computer scheduled m.E,a , / ;2 .
for replacement in an upgrading

_
__. j, '

7,
programme and donated it to the a - , %

, ,
ysc hool. The computer will he

specially adapted for use hv children n n j *

|', --who are unable to write because of .

f {'
__ !) 4 -' "

'

their dnabilities. l'htured here with t Q j
some of the emplovees uho ,A ,- ,

contributed. Jotham espressed his -

g
,

thanks and said that the computer .~ .
.

'

'
trihwill help to make a huge thange in ""

the lives of children at the school. - t --
,8,

.
-

L L -. - -a .. G & -~ h u.a

i

j Civil Systems

| ELMS deliveries approach 150 Appointment
.! I ddie flinkley has joined Civil
j When iton Woodard, President of the lloeing Commercial Airplane Company Systems - UK as ilead of flusiness
; opened the new Civil Systems building at Cheltenham in June last year, 1)evelopment responsible for winning
j Production Manager John Mayne (left) presented him with the delivery note new business and expanding the
i for the 100th Electrical I oad Management System (LLMS) ship set supplied for product base. Initially a Student

the !!777 aircraft. Production has since continued apace with a total of more Apprentice in Mec hanical 1.ngineering
than 145 systems now delivered. A fully integrated system designed to control, with 'Iriplex Safety Glass.1ddie later
distribute and protect the supply of electrical power, Smiths Industries ELMS is moved to Pilkington Aerospace where

,

j standard fit on the [1777 where it reduces aircraf t wiring, saves both weight he woiled as a 1)raughtsman, Ilesign
8 and volume and reduces build time. 1.ngineer and 'lechnical Manager. lie

then moved to ilusiness llevelopment,
eventually heading up the Sales and

j Marketing 1)epartment where he was
instrumental in winning major

E contracts with leading international- . .

M @ TNT */ j ,.,. ti 1 aerospace companies.-
,
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L . Robert J Howard -

Engineering Support Manager

~ Graseby Dynamics Limited

3562 Queensbay Court,.-

. Oviedo, FL 32765
l-
|

December xx,1998 ^

;

Dear Mr. Howard,
|

This is a response to your letter requesting information dated October 20,1998, for the process in

: . getting a sealed source device registered and obtaining a license for the commercial distribution of

. the sealed source device CAM-2. Since the purpose of the device is to protect life and property

j from airborne hazards, and may meet the safety requirements of 10 CFR 32.27, it may be

distributed to persons exempt from licensing.

! l

| An applicant wishing to distribute or initially transfer products ontaining byproduct material, such

as the CAM-2, to persons exempt from licensing, must also obtain an exempt distribution license. !

The contents required for an NRC license required for the exempt distribution of the imported

- CAM-2 devices begin in 10 CFR 32.26 " Gas and aerosol detectors containing byproduct material:

Requirements for license to manufacture, process, produce, or initia'ily transfer". A license issued |

- under 10 CFR 32.26 permits you to distribute the CAM-2 to persons exempt from licensing in I|

accordance with 10 CFR 30.20. |
.

1
.

In order to possess and use byproduct material, you must first satisfy the general requirements of,

.10 CFR 30.33. Therefore you must apply for and obtain a specific license authorizing the j
'-

| possession and use of byproduct material. j
i !

O |
Prior to licensing the the CAM-2 for distribtion, it will be necessary for a Sealed Source Safety ;

'
<

|

98-97.wpd ; KVA DRAFT,

r

l'
(
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''
j_. ,

Staff to to perform a device review pursuant to the issuance of a device registration sheet. The

product information to be submitted for a distribution license and a device registration is outlined
.1

in 10 CFR 32.26,32.27, and 32.29(c), and in Regulatory Guide 6.9 and NUREG's 1562 and ;

1556 Vol 3. While it is not necessary that you provide a sample of the device, you will need to |

submit detailed drawings of the device and an example of the point-of-sale package. !
j

In the Sealed Source and Device application, specific details regarding prototype testing to

demonstrate containment, shielding, and other safety features under normal and severe conditions

of handling, storage and use. Since the CAM-2 appears to be substantially similiar to the "M-22

ACADA" used by the military (here and abroad) past performance history of those devices may

be used in lieu of prototype testing. When using historical data, include pertinent items such as

the number ofunits distributed, typical service length, incidents and problems encountered with

the devices, etc. wE- % ?; * S'^ A" Y lo~ N) |,

According your letter, the CAM-2 will be produced in England then imported into the United
3

States. Since you have an established office in the state of Florida, and have a distributor in the

state of Florida as well for an existing device, you are under thejurisdiction of the state of Florida

which is an Agreement State. Therefore your license applications are to be applied through the

state of Florida, and you need to apply the Florida equivalents of the above mentioned

regulations.

Sincerely,

L xxxx

i
!

i
|

|
.
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GRASEBY DEFENCE TECHNOLOGY
PROVES ITS WORTH

.
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.1, o'
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,

A GRASEBY loNICS Ammonia Monitor-for water and final effluent analysis. An outstanding result of GRASEBY's
pioneering work in lon Mobility Spectrometry flMS)for the defence industry th at has mqjor beneficial impact on the civillan
sector. |

It is easy for politicians and financial executives to forget that support for the defence I

industry frequently has a major beneficial impact through spin-off developments within
the civilian sector. While Western nations reshuffle their priorities following the end of the
Cold War, a deaf car should not be turned towards the investment needs of defence

companies, particularly those skilled in creating new technologies. Many provide the
means necessary to win a modern conflict situations, including terrorism and drug-related
crime. Many are also the companies with employees skilled, and having the insights
necessary, to apply new technologies to complex civilian and commercial problems.
GRASEBY Plc is a case in point.

have been better. had it not been for the somewhat apologetic that the company
J.V. Haase Emin ,, end of the Cold War. Reduced sales for was involved in producing war-relateEl

the defence related technology dMsion equipment. And, to read the news re-
During late August. GRASEBY Plc. of the company were largely to blame ports in major UK papers following the
the international electronics group. for overall weak financial figures, de- carnings announcement, one could
reported increased pre-tax profits in spite improved sales in the medical, miss the fact that GRASEBY makes
the half year to June 30, 1994, on environmental and product inonitor- some of the best NBC defence products
reduced sales figures. Some financial ing divisions of the company. The lan- available anywhere in the world. In this
experts suggested that things might guage of the company's report seemed reporter's opinion, that is a pity.



GRASEDY DEFENCE TECHNOLOGY PROVES ITS WORTH

GRASer3rs pioneering work in ion L -

Mobility Spectrometry (IMS) is at the n
- -r ,

heart ofits Chemical Agent Monitoring .

equipment, and has been the founda-
tion for the company's development ojf ,
prod uct s u seful in environmen tal heat h
and safety, and medical care. ,

lon Mobility Spectrometry (IMS) is A

a highly versatile means of identifying
^

7and measuring minute quantities of
substances in air or other gas. The IMS
technology is based on vaporising sub-
stances in a closed chamber and sub-
jecting them to an electrical field. un- H

,

der controlled conditions. Depending
on their size and other characteristics.

p@.a w - Rmionised molecules of the substances ~~"]..

under investigation travel from one y
side of the chamber to the other. Meas-
uring the speed and size of a mass of
ions flowing at a specific speed across
the electrical lleld in a predetermined
environment perrnits precise identifi- With this RAM (Riot Apeat Monitor) unit, GRASEBYhas provided securityforces
cation of a substance and its concen- with this efficiant portable tool to detect unwarranted dispersal of riot agents
tration in a mixture with other sub- such as CN, CS and BBC chemical spray employed during civil unrest.
stances. Accuracy limits are set in Parts
Per 13illion (PPB). The technology is so ment respected by military forces cording to the company's estimates.
sensitive, medical scientists have been around the world. CAM was designed there are now between 54 and 56 thou-
able to identify medications taken by to meet United Kmgdom Ministry of 5 and CAM units in service in 26 coun-
measuring their presence in vapours De fence requirements, and was tries worldwide. Both NATO and the
emitted through a patient's skin. adopted into service in 1985. Since United Nations have employed the CAM,

The best known application of then, it has been adopted by a number technology; for example, over the past
GRASEllrs IMS technology is CAM. of civil and military defence organisa- decade the UN has used CAM as a
the chemical agent monitoring equip- tions in the developed world and. ac- standard item of equipment during its

|
T 4 The GRASEBY's

~ 'h CID-2 chemical attack'

;; monitorfor ships,
gl designedfor release,

'. in 199S but advanced
for use in the 1990
Gu(f War by thee

Royal Navy. Now in
place also with the
French and Belgian
navies (GID 2A model)
and under review 1

" " . . ~ .
by NATO and

'United States. e. 7
1 p.. n 8

h "g h . ;_) b; E);
,

.c

h ;W%3n& %g%
.

W in view of %[m
' ;,_L discerning - :q h

..

batttefield needs *t , ,c % "
for landforces, W" l,

.

_

this GID3 monitor
was developedfor

* ,flghting ve.hicles
y and static
j insta!!ations;

n notablyfield i
/ hospitals

and air defence
sites.
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GRASEDY DEFENCE TECHNOLOGY PROVES ITS WORTH

investigations in Iraq concerning both ditions. To provide a range of training pour detectors. The GVDG is based on
its use of chemical agents and the experiences, the SIM-CAM system has the most advanced IMS technology.
veriflcation of the destruction of its two parts: small * detection' units used and is both highly sensitive and selec-
chemical agent stockpiles. by one or more trainees, and a remote- tive in the explosives it can identify.

control unit for the instructor. Using Designed to fit into an executive brief-
To keep pace with changing strategic radio frequencies, the instructor can case, the equipment is easy to carry
needs, the application of IMS technol- cause the SIM-CAM detectors to regis- and non-offensive in its appearance.
ogy has gone through a number of ter the presence, in varying concentra-
modifications, although the basic con- tions, of one or more chemical agents. PtaSTEC is GRASEHY s high iech.
cepts remain similar, Sometimes a new Trainees then practice the correct moni- nology counter to the terrorist tbreat of
product is still fresh from the testing toring and decontamination procc- modern plastic explosives and TNT.
laboratory when it is pressed into serv- dures. By practising detection and de- Only a few 5 micro particles ofits target
ice. To aid in the detection of chemical contamination under a numberof simu- substances will trigger a visual and/or
attacks against naval warships and lated conditions, trainees can be pre- audible alarm. Particles can be col-
troops stationed in bunker installa- pared for a number of battlefield sce- lected on a ' wipe' or cotton glove, mak-
tions, GRASEBY IONICS designed the narios and strategic situations. Ing sampling complex objects practi-
GID-2 for release in 1995. However, IMS technology has far broader cal.
during the emergency created by the application within the civilian sector. Ammonia is another hazard
Gulf War in 1990, the equipment was however. Chemical accidents and ter- GRASEHY's IMS technology has been
released to support of the specific rorist attacks are realities today. The adapted to identify. Very low levels of
requirements of the Royal Navy. Now, possibilities were made evident when, this gas in water is both difficult to
GID-2 is also used by the Belgian and in June of this year, Ilugo Gurdon, a detect and dangerous. G RASEDY's
French navies, and is under review by Tokyo-based correspondent for the ammonia monitor was design for use
NATO, the US and others. It is reported London Daily Telegraph, reported that in the continuous monitoring of drink-
that no warship or naval auxiliary ves- seven people died and 58 were treated ing water, the detection of anunonia in
sel of the Royal Navy will go into an arca in hospital after a part of Matsumoto the final ellluent from sewage treat-
where chemical warfare agents are a city was covered by a cloud of poison ment facilities, and in certain food and
threat without being 11tted with the gas. While the exact details of the inci- pharmaceutical processes in which
GID-2. dent are vague, it is known that the ammonia may appear as a contami-

GRASEHY developed the GID-3 for poisoning was caused by an organo- nant.
use on armoured and light flghting phosphate substance, and that a man GRASEHY has made a firm com-
vehicles and around more static instal- was arrested af ter police found a sup- mitment to enhance the quality of life
lations,includinghospitals airdefence ply of suspect chemicals in his home. through a safer and better envirom
sites and supply facilities. Important Both civil defence and military per- rnent, tbrough minimum waste and
characteristics of the GID-3 are: its sonnel will profit from GRASEHY's new g , g g. ,

ability to simultaneously detect a GI-MIN 1. Tins sensitive chemical agent and the ch.nnnation and conttol of pol-.

number of chemical agents, including detector weighs about a pound and is
blister, blood, choking and mustard ' powered by a 9-volt PP3 battery. Ac- lutants wherever possible. The com-

' pany has aho conunitted itself to im-agents, its high resistance to interfer- cording to the manufacturers. it is easy
ence from external interference; and, to operate, simple to maintain any proving the saf.ety of food and pharma-

ceuucals, and improved standaels ofits portability due to its light weight requires little training. Compact enough
and compact design. to be carried in a pocket, this miniat ute medical care t brough the application of

Comparability in design and use is version of CAM (185mm x 60mm x t ec h n ology. Anyone reading

a major advantage in GRASEHY's IMS 35mm) gives both a visible and audible GRASEHY's latest annual report will

products. Skills learned on one type of alarm when chemical agents are de_ quickly see how far they have come in

equipment is quickly transferable to tected. merung these goals through the appil-
another. To assist in training needs, Riot agents. such as CN, CS and cation of IMS and other technologies.

GRASEHY developed the SIM-CAM sys- BBC agents, are used by security forces GRASEHY's expertise in iMS grew
from it s investment in defence t echnolo-tem to complement its CAM Chemical during periods of civil unrest. These

Agent Monitor. The SIM-CAM has both hazardous substances can put both gy, and that should not be forgotten. A
flnanchl and strategic advantages. Fi- innocent civilians and security person. tendency among its executives to play
nancially, the 1M-CAM offers consid- nel at risk. To minimise the danger down GRASdHY's defence role is both
erable saving h<xause training can be from these agents, GRASERY has de- discernab!c and understandable; no

done without expensive chemical war- veloped RAM (Riot Agent Monitor), one wants to be seen to support, in any
fare simulants, and students do not which measures the concentration of way, the human misery of war and
need to use the expensive CAM units substances down to the lowest concen- armed conflici. At the sane time, how-
themselves thus saving wear and tear tration that would be harmful to per. ever, the value of GRASEDY's contribu-

on necessary defence equipment. And, sonnel.This equipment can be used to tions to modern military and civilian
according to its manufacturers, SIM- monitor leakage within riot agent stor- defence systems should be a matter of
CAM used consumables at a substan- age facilities, detect unsafe levels of pride. The NBC detection equipment
tially lower rate than the actual CAM agents in civilian areas, and test for the and the IMS development activities of
equipment. presence of the ingress of agents the technology division help provide

Training must be as realistic as through air flltration systems. the tools needed during times of both
possible to insure proper use of sensi- Further protection of civilians is peace and war in an increasing dan-
tive equipment under high-stress con- provided by GRASEDY's explosive va- gerous world.A
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Automatic Chemical Agent Alarm

The Graseby Dynamics ACADA is the
~' , y -/, 'y Q[.,

s% 4 ". fmost advanced chemical warfare detector ...p'
to be fielded by the US Armed Forces. I M4 0 ,$

4^gssin]i;;?.w +

The ACADA simultaneously detects * ' *
..

' - [p '
}'

~

the most common nerve and blister agents g.
'

4 % s,

in real time. The system is designed to be
l used by all services as a point detector,

. p'
installed in vehicles or deployed around e;
fixed sites as a perimeter defense system. -g
The ACADA is extrennly user friendly, '

- a

reliable, rugged, accurate and cuitable for

integration into larger networks. ;|*'%
,

The ACADA evolved from Graseby's ; ,
commercial GID-3 detector to meet the /n,,

demanding ACADA specification. Graseby Y ~

' f ' ',
,

worked closely with the Soldier and '"
-

'

Biological, Chemical Command (SBCCOM) ..

, . , ,

at Aberdeen Provhg Ground to ensure the - A
. /

detector has optimum performance. ,- - . * k,
,

, ); 1 %
.

!
-

A W,x g,|;\
., . .

LCperational Roles:
.

.[- - ~ff' .'4 - I 1- *

Wh S3 . m .

As a man portable system: (|' , '.| ' , } ?
'

,4.,
.

.

= Point detection t i ~ / ,f
,''} R7p ,j!} g , , |[

- .
.

. - ' ' ' ' ' ^ ~"
.. r w

Capable of driving multiple remote { ' 'e
4

alarms at a range of 1200 ft. '

e,a .; . .- a
s' .,

~ ; D ' - [ #! i ' 33 h
f,' K' , 1. Integrates into network which displays y" f'+

i'.[J
*

a warning at a central console ,J'i D. Mi - / *MM,. ,

in armored Sghting vehicles: y %mics MM

= Detects threat outside vehicle
via sampling system

. Monitors crew compartment
= Confirms operation of filter system

in reconnaissance role:

. Samples external atmosphere *
*

= Provides alarm and displays threat DMAMMm the vehicle and remotely
a MirHS INDUSTRIES Company

, _ _ _ _ _ - . _ -J
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On a SUS-Vin ACADA Descriptlen..

Ft. Greely, Alaska

m temperatures )_
* pF5' The ACADA is a rugged, self-contained unit.

-

which is powered by a battery clipped to itsg 4,p,
base. In this configuration the ACADA can
be deployed up-wind of a position to pmvide
early warning of a gas attack. This warning
can be given by a local visual alarm, a local

audio / visual alarm or a remote audio / visual
ACADA can he alarm using the M42 Remote Alarm module.

insfolled on The ACADA system has been developed,

various vehicles. L complete with vehicle mount. This can
provide protection for the detector in the
harshest vehicle environment and facilitatem

, ,, mm w gg wqm
Qj Ih 'Lg '," g

.

' ~ M, p 'l the use of the vehicle electrical supply to

1

p

$+ '[ D
i, go i h 1 ,i' , %j p'yg power the unit.*

g^
. ; jg %'<j The system also includes a 115/220v mainW qM -7 .

g P / power supply. This allows the unit to be run
-

*#'
;. T!, :R Ji continuously when used for perimeter or.

ji strategic facility protection. j
"

The ACADA uses an advanced form
> of the ion Mobility Spectrometry (IMS),

technology which is well proven in the
, , " , .

CAM * chemical agent monitor and the
GID-2A*. It responds simultaneously to
nerve and blister agents in real time and

is capable of being reprogrammed to meet
future threats.

W " g&h.wr W %43DQ1% ,
,- w , ' ,~

"'

.
,''/

| r .. ;kf%Q' ' y ['

v1 ; ; ( ,1 , , / 1,9 y . .

;/s _. - _s, . .
;

<-
, ,

ip~ _~

, ..

\ \' k !\ \'

ACADA con be networked \ \ J^

\ \ \

'

f
around strasegic facilities N '.,

,

\\ L -- ,.

. s'\ \ l .

'

' 'x,
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The Choice of Military Forces Worldwide

laternetlenal Progrenes :.:.:.:.:.: emmm m mmmm - m 7"~~T"'$o - x :.4,'

.:.:.:.:.:. - 7 : -. g - y ,y
Several military forces around the world ' .'.'.'. - *-

~ . - . ',

have purchased the commercial version of c.. UI- ~

the ACADA, the GID-3. The Canadian Army ' *

has installed the detector on their Light r !

Armored Vehicle (LAV) reconnaissance 4variant. The British Army has installed the ;jf gw
detector on the FOX NBC reconnaissance

.{ f -, ,t

vehicle. The Kuwaiti Ministry of Defense
' 4'

- -7r
is fitting their M1A2 tanks and Warrior ,[

Armored Personnel Carriers (APCS) with M ,<. .g. w ./.
the system. The Malaysian Ministry of L y-

Defense has also purchased GID-3 for use

on ships and to protect land based facilities.

Several other NATO countries are currently
The ACADA mounfed on a

considering purchasing this equipment. 3,odley at Yuma, Arizona and
lesledin temperatures

Predoet lanproveneents of up to 120*E

Different customers have their own unique
demands from the equipment and need
a system that is subject to continuous

GRASESY DYNAMICS
improvement. For these reasons Graseby
is investing major technical resources in Telephone:(703) 218-0380

ACADA product improvement programs. Fax:(703) 385-6f70
Such programs are designed to reduce life Email: nbloom@gradyn.com
cycle costs, enhance user interface and

extend the range and sensitivity of the
agents detected.
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Detection
M De & Bow eQ ACADA detects the most common nerve and blister

O agents and can be programmed to detect other
,

{s
'

agents such as blood, choking and chlorine gas.

%q Size Dimensions (in) WI. (Ib);

i 8
f

Detector 6.5 x 7.0 x 10.8 10.6

g Battery & box 6.0 x 7.0 x 3.0 3.5j N[ Vehicle mount 7.9 x 12.9 x 16.1 16.5

N2A O'" WM88 Detector Vehicle w.. -
Mount & chassis Base 24 vDClithium battery

= DC vehicle power supplyM281 Mounting Kit
Qgh" Qg 115 to 220 vAC M28 power supply

Af h?' Operating Environment
#' '

= -22'F to +140'F
M42 Remow Alarm M28 Power Supply . . goof to +158*F (storage)

= Driving rain, dust or sand resistant
'

= Vibration and shock proofed to j

Groseby Dynamics appropriate military requirements
'

ACADA
Reliability

1 " 12 . Long operating life - units continue to,
,

...s
-

perform after thousands of hou-s of use,
'

' Y' = Repair by interchangeable modules
'

(no special tools required). . , . -

y. O Interferent Rejection (tested)

,# = High interferent rejection - 1/5 of previous

, , .
IMS systems-

* '' = Low false positives, . ,

Photo: Sddner and Bnologsca!.
*

,,

Chemscal Command (SBCCOM) -- M
Data Communications |

= MICAD compatible RS 232 data port
Embedded flexibility for network integration

DYNAMICS ' * ' " ' " *
= User friendly

10640 Main Street, Suite 204 . Commonality to CAM
Fairfax, Virginia 22030 = Training literature, video, and interactive
Telephone:(703) 218-0380 CD-ROM available to US military

Fox: (703) 385-6470

Email: nbloom@gradyn.com

i

u__ . . . - _ l
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DETECTION EQUIPMENT POR
CHEMICAL AGENTVAPOURS .

~

Graseby Dynamics 1.imited, specialises in the u
research and development of highly sophisticated N" y segf~Mp

=

N

analytical instrumentatioa, and has a world-lead in . X ' ~4
.

6

1kg' <
chemical vapour monitoring equipment for military, *-

,.g'
environmental and civil defence purposes. %.m, .y ,<

@ f .) L

; 4.cg , c 1.w g, . , pp. .u..p,i.,y . nyg y"j
, . .

'
4 .w i 6. ' ,,.f ;..& ns

5.mm ., -lb; . ..o:s..MMu . Na+..h W-4% c .. : a c. gal
,. .s

m.
1

Graseby designed, developed and manufactures the |

CAN1 monitor, which is a portable hand-held instru- 7

ment programmed to respond to the presence of
nerve and blister agent vapours. It works in real time ,j
and over 55,000 units are now in service in over 30
countries world wide.

The principal uses of CAA1 are:

* To confirm that a chemical attack has taken
place

e To confirm when the threat has passed and
to enable the commander to order troops United Nations investigative missions sent to tran
to take off respirators and !raq in 1986,1987 and 1988 and confirmed the

""'E*""'"''" "'"""P""'"'''
* To delineate areas of ground which have

been contaminated CANI was extensively used by the Allied l'orces dur-

* To establish the extent of contamination ing the gulf War and was deployed to check debris

of stores, vehicles, aircraft and personnel for possible chemical agent contamination after
Scud missile attacks in Saudi Arabia. CAN1 has also

e To confirm the effectiveness of been deployed by the UN Special Commission teams
decontamination procedures in Iraq to inspect some of the 125.000 munitions,

,
including 46,000 chemical-filled bombs, shells and

e To establish that personnel entermg warhead,, w hich were discosered after the war.
collective protection areas are ' clean'

* To check battlefield casualties for p.g em fy 3 33,3 ,9c,w 1. 77 : 39contamination h a d % 4 ,.g i l, A j a. 4
e To confirm the effectiveness of training ~1 o address the need for a local sentry alarm,

procedures by using simulant enabling the CAN1 monitor to be used in a detection
role, Graseby has deseloped the I AN1 l'ield Alarm

CAN1 has been tested in such extremes of climate as Niodule.1 ANI offers a remote display / alarm feature
the humid jungles of Panama, the deserts of Arizona and automatically switches CAN1 between the nerve
and the cold of the Arctic. It was used by four and blister agent modes

GRASEBY
A.

V

. _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -



.. w.1 ; -,q ,. 4 g . p..u w g- outside the Al'V ( Armoured 1ighting Vehicle),
-

m .314M. W hW%!t&g ' !! . . monitor the collective protection of the crew com-
.... - -:. ,f,.. fyg !"

Ec .c - s ..-
partment and confirm the filter system's efficiency.

Operating continuously throughout a chemical the GID-3 has also been suaewtully integrated
attack, the GID-2A can be networked to give infor- with the N1arcom Centaur Weapon Control Sy stem.

.

mation on the rise or fall of threat levels. It is GID-3 has been selected for the Canadian 1.AV
already in service with the UK lloyal Navy and was Rene vehicle as the on board themical detector and
available on warships in the Gulf War. It is in ser_ on the Kuwait Desert Warrior. GID-3 has been
vice with seseral other navies. selected as the on board chemical detector on AS90

and on the itecce Warrior developed by GKN.
The GID-2A can be configured and integrated
across a wide range of deployment requirements to
meet specific needs. These include monitoring of
interior and exterior atmospheres and the integrity
of filtration systems in: 4 ,

M)
ships, aircraft and vehicle NilC systeme

e military bases, headquarters and building J* j
protection sy stems < Tl "N W:, , . .

* / ~
_.

e airfield security systems -
* *'

~ eq
&p * V.Mw
8:9ny mm ~

J &.,&y
'

:
..

@r ~m
%',o '

N d <r l
.t

. n.
*

Y hkh*

The OFN1 monitors the vapour from Otto fuel
;e when used in torpedoes, It has been supplied to the
/ UK and other NATO Nasies for use in hunter-killerpp submarines, surface vessels and armament depots.

'I &
'

NATO S~ LOCK NUNillFitS: All Graseby products,

G- -- are backed by a comprehensive list of NA'lO stock

(
,
8lias been configured for use 'n nall ships, y

armoured fighting vehicles (AFVs), hitration sys-
$ggy,,,,,.

tems and as a detector for use by (ismounted e .its.
It was selected for use in the UK U2nicle Electrm.ics Tim Otter Neil liloomfield f
flesearch Defence initiative (vel (DI, programme as senior sales and sales and Afarketing j
the equipment to detect the chemica. warfare threa.c Afarketing 1:xecutive I:xecutive i

l
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GRASEBY
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Graseby A g gjjg ,
4 m :Qy

% h;k[;dhk$k [ Y,
Dynamics Limited 4 ms<

-

#
is a long established

' m m,
^4

.

supplier to defence

and security agencies
_

throughout the world.

The company's battlefield-proven IMS (lon Mobility Corporate Profile
Spec trometry) technology, originally developed to The company employ some 250 people with
detect and identify (hemical warfare agents, manufacturing, researt h facilities and also direct
continues to be refined for the protection of sales and service staff located in the United Kingdom
defence forces, while its use is fast expanding and North America. Graseby Dynamics maintain a
into commercial, law enforcement and scientific network of agents world-wide w ho are ded:cated to
applications in international markets. customer support.

As wodd leader in the detection and analysis of Smiths industries
minute quantities of hazardous materials, the The parent organisation, Srniths Industries a world
company's expertise and substantial resources leader in advanced avionics, medical systerns and
support growth activities in four main areas: specialised industrial products.1t has achieved a

strong record of growth through insestment in

e Chemical & biological defence research and development, new manufac turing i

te( hnology and (losely focused marketing. While

* Air quality monitoring generating a healthy cash-flow, the (ompany has
created shareholder value by (ontinuing to build the

e Law enforcement existing businesses and making c omplementary

acquisitions. Almost three-quarters of Smiths Industries'

* Research & development sales are made to custonrrs outside the United Kingdom,

with the United States as its largest single market.

|

- . _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ . _ _ . _ _ _ _ . ___ _ _ _ _ _ . _ _ __ _ _ _ _ _ _ _ _ _ _ _
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Chemical JV jjs

& Biological
Defence
Graseby Dynamics IMS detection to insetti

technology, originally developed to ( hemical munitions in Iract
(ottowing the Gulf War. IMS te( hnology is at tiusalert troops to the dangers arising from
heart of this rugged hand-h(4(i inmun 6

chemical attack, now safeguards
sensitise and selet ti (It it 'i'"'''' " " " ' ' '

complete installations integrated within s . itart n( r ( u

. .e,nins svsiems.

po,ene,,ha,,nnes . ..endeaei - ntand

The highly suuewiul CAC ( hens.d , m MM*
monitor designed and manufa(tun d by WasM i

I)ynamics is in sersit e nith me .und- RNby mnamin supply CAM "( hemic at agent
fon es of 30 tountiies, w ith asl't niomtors, .R ( ories, training in their uw and

';(),000 units d( ployed ""'O " , , at the best |'

me. and ,, u.d h, , |Me as requirements,

the UN Special d"' "!"P'
Commiwion

teams 'lhe Mini is Grawl)v m nans s e d*W"j'
ta

hand held ( hemit al agent dete( tor a hic h ( an he
-

programmed to dete< t a wide range of ha/.h
air borne s apours.

_ _ _ _ _ _ _ _ _ _ _ _ . . _ _______ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Monitoring
Crew members in enclosed

vehicles on land, in space or
underwater, need a safe environment and its prime

which is preserved from the threat of contrac tms, pmjects w hich

further the company's expertise and prowess in thehazardous chem,icals.
vapour dete( tion tield.

.

Space equipment demands the utmost in reliability.
'

One su(h project is an instrument, based upon
comb.ined with severe restraints (oncerning the

Graseby Dynamics CAM"" ( hemic al agent monitor,
size, weight and power requirements of any payload.

to measure the possible (ontamination of,
,

. astronauts' suits with hydrazine fuel, a highly toxic
IMS technology offers eu eptional performance

substance, following extra vehic ular activity.
w hile satisfying these constraints and G,raseby

Dynamics, as a leading authority on the te< h-
A further instrument analyses the internal

nology, undertakes projec ts on behalf of NASA,
atmosphere within the International Spac e Station

(1551. This Volatile Organic Analyser (VOA) uses a
.-

7-! pq combination of gas (hromatography and IMS

3 te( hnology designed and developed by Graseby*

r' t [- Dynamic s. The instrument alerts the ISS and ground
'

'

~, - control of any build up of ha/ardous sapours
m - q mithis ,he hahi,,nic se(, ions or ,he s,,, ion.p . . L, j j

[L:: , j* ' '

.x musu.inon demomo < nunm os us s

I~~
..

,
-

- _ _ _ _ _ _ __ _ _ _ _ _ _
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Law
Enforcement

;

Graseby Dynamics highly sensitive

; IMS and allied detection technologies

| safeguard society from the threats of range of light.

terrorist explosives and the international weight, hand-portable,

vapour-detet tion equipment sold by the c ompany
traffic in illegal drugs.

to military and professional customers world-wide.
1

Personnel charged with the responsibility of
The inc reased use of plastic explosises has led

screening public places for either hazardous or
to the dewlopment of an instrument (apable of

(ontrolled rnalerials need equipment that is
identifying particles of explosises Pl ASTEC " is

sensitise, easy to use and dependable with
based on the (ompany's highly sensitis e IMS

minimal disruptise false alarms.
tec hnology and compresses a dedicated forensic

laboratory into a compa(t portable hattery
Many of today's explosives detectors supplied by

powered instrument. PLASTEC ' is rapidly being
Graseby Dynamics stem from pioneering work

deployed toundertaken for the British Army which resulted in "=en anw the --
___

a revolutionary bac k-pac k portable instrument first
sec urity of mass

deployed in Northern
transit systems.

Ireland. Continueti researt h
,

and further refinement of
I

that tietection tec hnologs
,

has produced the present%, s

_

_ ___ _ - _ _ _ _ _ _ _ - _ _ _ . ._ _ ._ _ _ _ _
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Lof hooin, cocaine and1her controUed druss. Nd M k* p. g.easeby Dynamics expertise win undoule/Hy; -- -

only does me echnososy.increasede inop.. . of .. e&ad the use of aus icchnology into furtW: :
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Research & -

Development j
4

' g\
Intensive research and m w r.,i ,, ,,u,i ,, ,w

#

development supports all the # touum o m s4

company's products. This unrivalled

resource is also available directly to T he company's specialist skills and seru.ces int lude:

customers on a contract, collaborative

or joint venture basis. * lon Mobility Spectrometry

Graseby Dynamics continually maintain a * Trace atmospheric vapour detection

substantial irnestment in R&D, ensuring that its

produc ts remain second to none in world markets. * Integrated Biosensor systems

The R&D team's multi-disciplinary skills span the
* Combined analytical techniques

design and development of ele ( tronic, elec tro-

c hemical and ele (tro-me(hanical systems and,
.

* Design of small, low power and rugged
uniquely, are combined with extensive applications ,

instruments
and supporting

experience in * Advanced waveform processing te(hniques
M detection and

analysis of gases and * Generation, Calibration and sampling of
..

vapours at ultra-low vapour les els
-

ia -' . concentrations within
. . . . .

:. . @g ..
atmospheres and * Independent NAMAS accredited

' Wsin\
Lp!g

dar# liquids. ensironmental test laboratory
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