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DEPARTMENT OF COMMERCE 

Bureau of Industry and Security 

15 CFR Chapter VI1 

[Docket No. 040910262-4262-011 

Effects of Foreign Policy-Based Export 
Controls 

AGENCY: I~urc!au c 1 f  Illtlustry nnd 
Stxurity, (:c~iiiinerc:e. 

ACTION: [<(quest fcir c:oiiiliients oil 

SUMMARY: 'I'Iie ~ ~ u r ( ! a u  of Intluslry and  
S t x u r i t y  (111s) is reviewing the foreign 
~jc~lic:y-liasetl exliort coiltrols i n  the 
f<wl)ort Atliiiinistriition lic:gulatioiis to 
dctcriiii no wlit!ther they should be 
~~~( i ( I i f ' i c ( l ,  rc:sc:iiidc:tl o r  cxtc:ntled. 'l'o 
1 I (: I 1) I I I i I k c  t 11 ( I S  o ( I  et e ri 11 i 11 R t i  on s, B 1 S is 
sc:c:kiiig I : ~ I I I I I I ~ I I ~ ~  on h(iw existing 
forcigii 11~1lic:y-l1;1setl cxljort controls 

puli1 ic. 
DATES: (:oilllli(:nts must lie received b y  
Noveiiil)er 19,  2004. 
ADDRESSES: Writtcii c:oiillllents [three 
c:opios) sliould IIO sent to Sheila 
Quar t c r ina i i ,  I I e g t i l a t ~ ~ r y  I'ulicy Division, 

lllllcrct3, P.0.  I3ox 273, 
0044, AI t ernat ively , 
e- ilia i 1 e d to SI1 ci 1 a 

~unrter i i~; i i i  ;it S(lircrr,ferBbis.tlol:.gor.. 
FOR FURTHER INFORMATION CONTACT: loall 
l i o l ~ r t s .  Ilirec:tor, Foreign 1'olic:y 
Division, ( 1 l f i  (:o of N o n  pro1 ifera t i  on  and  
'I'reaty (:oiiil)liance, Hureau of Industry 

4252. Cripies of the current Annual 
Foreigii I'cilic:y I<el)ort to the Congress 
are ;ivailable at  Iii1~,://1.vn,~v.Ois.tlor.govl 
~ 'olir : i t isAi~rll le~~iiIrr~i~ris/  
~~l'~~~~'ol~,~oiii~~~l.s/ii~tles.l~tiii and  copies 
i i iay  also Iio requested b y  calling the 
(Illice of Nolilirciliferat ion  a n d  'I'reaty 
biiipliaiice i i t  the iiiimber listed above. 
SUPPLEMENTARY INFORMATION: Foreign 
1)olic:y I);isetl c:oiitrols in the Export 
A~lni i i i is t la t io~~ liegulalions (EAII) are 
iinljleii1c:ntetl pursuant to section 6 of 
t l ic:  Export Atlri~iriislri~ticin Act of 1979, 
as anlentled. ']'he current foreign policy- 
based exllort wntrols  maintained by the 
Uurciiu of Indus t ry  antl Security (BIS) 
are set forth in the  EAII, including in 
Ijarts 742 ( ( X L  Based Controls), 744 
(Encl-User aiitl Entl-lJse Based Controls) 
;ind 746 (Enibargoes and Special 
( h u n t r y  Cc~ntrols),  'I'liese controls a p p l y  
to ii range of c:ountries, itenis and  
activities including: high perforiiiance 

l l ; l \ r C  tl!ft![:tC!(l C!xlj(Jl'tCrs tilld tile gellerkll 

I3ure;ru ( I f  Industry antl Sec:urity, 

a11tl Security, 'Telcljllone: (20%) 482- 

entl-uses" i i i i t l  "military end-users" 
(9 744. I 7 ) ;  significant items (SI): hot 

section teclinology for the developinent, 
production, or overhaul of commercial 
aircraft engines, components, and 
systems ((i 742.14): encryption items 
((i 742.15 aiid (i 744.9); crime control aiid 
[let ec t i o 11 co 111 modi t ies [ s 74 2 .7  ) ; 
specially designed iinplements of 
torture [s 742.11): certain firearms 
i iiclu cied w i tli i n tli e I n  ter- Am er i can 
Convention Against the Illicit 
Manufacturing of and Trafficking in 
Firearms, A 111 munition, Exp I osi ves , and 
Other Related Materials ( g  742.17); 
regional stability cominodities and 
equipnient (S; 742.6); equipinent and 
related technical data used in the 
design, developnient, production, or use 
of missiles ((i 742.5 and  (i 744.3): 
cheniical precursors and  bio1ogic:al . 
agents , associated eciu i 11 iiie i i  t , tech 11 ica 1 
data, and softxvare related to tlie 
production of chemical and biological 
agents ((i 742.2 and (i 744.4) and various 
chemicals included i n  those controlled 
11 u r suaii t to tlie Clie i i i  ical LVeapons 
Convention (s 742.18); nuclear 
propulsion ((i 744.5); aircraft and  vessels 
(9 744.7); embargoed countries (part 
746); countries designated as supporters 
of acts of iiiteriiatioiial terrorism 
[ss 742.8, 742.9, 742.10, 742.10, 742.20, 
746.2, 746.3. and 746.7); certain entities 
in  Russia (3 744.10); and  individual 
terrorists and  terrorist orgaiiizatioiis 
[S;s 744.12, 744.13 aiid (i 744.14. 
Attention is also given in this context to 
the controls on nuclear-related 
cominodities a n d  technology [(is 742.3 
and 744.2), wliicli are, in part, 
implemented under section 309(c) of the 
Nuclear Noli Proliferation Act. 

Under the provisions of section 6 of 
tlie Export Adininistratioii Act of 1979, 
as amended (EAA), export controls 
maintained for foreign policy purposes 
require annual extension. Section 6 of 
the EAA requires a report to Congress 
when foreign policy-based export 
controls are extended. l'lie EAA expired 
on August 20, 2001. Executive Order 
13222 ofAugust 1 7 ,  2001 ( 3  CFII, 2001 
Comp., 1'. 783 (2002)), tvliich has been 
extended by successive Presidential 
Notices, the most recent being that of 
August 6,  2004 (69 FR 48763, August 
10, 2004), continues the EAR and, to the 
extent perinitted by law,  the provisions 
of the EAA, in effect under the 
International Emergency Economic 
Powers Act (50 U.S.C. 1701-1706 
(2000). The Department of Commerce. 
insofar as appropriate, is following tlie 
provisions of section 6 in reviewiiig 
foreign policy-based export controls, 
requesting public comments on  such 
controls, a n d  submitting a report to 
Congress. 

I n  January 2004, the Secretary of 
Commerce, on the recommendation of 

the Secretary of State, extended for one 
year a l l  foreigii policy-biised export 
controls then  i n  efft. 

1x1 rt i  c i p a  t i c1 11 i i i  tli L' review 11 r ows  s, 
coniiiieiits arc solicited on tlie extension 
or revision of tlie existing foreign 
p 01 i c: y -base cl ex11 ort c o i i  tr ul s for aiio ther 
vear. Among the criteria c:onsidered in 
2 et ern1 i ni ng w lie tlier to continue or 
revise U S .  foreign policy-based export 
controls are tlie following: 

3 ,  The likelihood that such controls 
will achieve tlie iiiteiided foreign policy 
purpose, in light of other factors, 
iiicludiiig the availability from other 
countries of the goods, software or 
technolog proposed for such controls; 

2 .  ~ \ i h e t ~ l e ~ :  the fort'b 'I 711 policy purpose 
of sucli controls can be achieved 
through negotiations or other nlteriiative 

7'0 assure innxiiiiuiri public 

Illeans; 
3 .  'rile coliiaatibilitv of the controls 

with the foreign policy objectives of tlie 
United States and with overall United 
States policy toward tlie country subject 
to tlie controls; 

4. Whether reaction of other countries 
to tlic extension of such controls by the 
liiiited States is not likely to render the 
controls ineffective in achieving the 
iiitendetl foreigii policy purpose or be 
co 11 i i  t erpr ocl 11 ct ive to LJ i i  it e d Stat es 
foreign policy interests; 

foreign policy objectives versus the 
ellect of the controls on tlie export 
perforrnance of the lliiited States, the 
competitive position of tlie United 
States in  the international economy, the 
iiiteriiatioiial reputation of tlie 1Jiiited 
States as a supplier of goods and 
technology; a n d  

6. The ability of the LJiiitetl States to 
enforce tlie controls effectively. 

BIS is particularly interested in the 
experience of individual exporters in  
complying Lvitli the proliferation 
controls, lv i t l i  emphasis on ecoiioniic 
impact and  specific iiistaiices of 
business lost to foreign competitors. BIS 
is also interested i n  industry 
iiiforrnation relating to the following: 

1, Information on the effect of foreign 
policy-bnsed export controls on sales of 
17,s. products to third countries (i.e., 
those countries not targeted by 
sanctions), including the views of 
foreign purchasers or prospective 
customers regarding [J.S. foreign policy- 
based export controls. 

2. Inforinat ion on controls niaintai~ied 
b y  IJ.S. trade partners. For example, to 
xvhat extent do  they have similar 
controls on goods and technology on a 
worldwide basis or to specific 
destinations? 

practices by  our  foreign trade partners 

5. The coiriparative benefits to LJ.S. 

3 .  Information on licensing policies or 
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whic:h arc similar to lJ.S. foreign policy- 
based export c:ontrols, including license 
review criteria, use of conditions, 
recliiirenients for 1)re and post sliipnient 
verifications (preferably supported by 
examples of approvals, denials and 
foreign regulat ions). 

4.  Suggestions for revisions to foreign 
policy-ljased export controls that would 
( i f  thert: are any tliffercnces) bring them 
more iiito line with niultilateral 
practice . 

5. Comnients or suggestions a s  to 
actions that would make multilateral 
controls inore effective. 

6 ,  Info rii 1 a t  i  on t li a t i  11 11 s t ra t es  tlie 
effect of foreign policy-based export 
controls on the trade or acquisitions by 
intended targets of tlie controls. 

7. Data or other information as to the 
eff(:c:t o f  foreign policy-based export 
controls on overall trade at the level of 
i nd iv i t l ~ i ; i I  industrial sectors. 

8 .  Suggt:stions as to how to nieasiire 
the effect of foreign policy-based export 
wntrols on trade. 

9. Information on tlie use of foreign 
policy-based export controls on targeted 
co 11 n t r i  e s , en t i t i es, or in d iv i d 11 a1 s .  

131s is also interested i n  coninients 
relating generally to the extension or 
rc v i si on  o 1‘ t: x is t i  ng fore ig n policy -base (1 
export controls. 

I’arties sul)niitting coininenis are 
asked to lie as specific as possible. All 
coninients recoived before the close of 
the coninient period will be considered 
by  HIS in reviewing the controls and 
developing the report to Congress. 

will be a inatter of public record and 
will be available for public inspection 
and coliying. In the interest of accuracy 
antl conipletencss. BIS requires written 
coninients. Oral coniirients must be 
1‘ollowetl by written nienioranda, which 
tvill also lie a matter of public record 
and will be available for public review 
and co 1) y i ng . 

of Industry ant l  Security, lJ.S. 
Depart i i i e i i t  of Coninierce, displays 
these public: coninients on BIS’s 
Freedom of Iiiforniation Act (FOIA) Web 
site at Iitfp://ii,~vw.bis.doc.gov/foia. This 
office does not niaintain a separate 
public inspection facility. I f  you have 
tecliiiical cli1fic:ulties accessing this Web 
situ, please (:all HIS’S Office of 
A d  111 i  11 i  st rat i on at (202)  482-2 1 6 5 for 
assistance. 

All inforination relating to the notice 

‘I’lie Olfice of Atlniinistration, Bureau 

1)ateti: sl! ]~~i! lnt~l~r 2 2 .  2004. 
Matthew S .  Ibrman, 
n(:/illg /\ssi.slriri/ .~(vrc,/tiiy f f J r  ~,yspor/ 

[t:Ii h c . .  04-21 734 1:iled 0-27-04: 8:45 a m ]  
/ \  f ~ l ~ l ~ l l ~ . S / l ~ f i / f ~ J l l .  

BILLING CODE 3510-33-P 

69, No. 187 /Tuesday, September 28,  

DEPARTMENT OF ENERGY 

Federal Energy Regulatory 
Commission 

18 CFR Parts 35,131,154,157,250, 
281,284,300,341, 344, 346,347,348, 
375, and 385 
[Docket No. RM01-5-0001 

Electronic Tariff Filings 

September 1 7 ,  2004. 
AGENCY: Federal Energy Regulatory 
Commission, DOE. 
ACTION: Notice of proposed rulemaking: 
exteiisioii of comment deadline. 

SUMMARY: The Federal Energy 
Regulatory Commission is extending the 
October 4, 2004, deadline for comments 
on tlie Coinmission’s July 8,  2004, 
Notice of Proposed Rulemaking. (69 FR 
43929, July 23, 2004.) A document \vi11 
be published in the Federal Register to 
establish the new comment date. 
DATES: A document will be published in 
the Federal Register establishing tlie 
new comment date. 
ADDRESSES: Coninients may be filed 
electronically via the eFiling link on tlie 
Commission’s Web site at http:// 
ivwcv.ferc.gov. Commenters unable to 
file comments electronically must send 
an  original and 14  copies of their 
comments to: Federal Energy Regulatory 
Commission, Office of tlie Secretary, 
888 First Street, NE.,  Washington, DC 
20426. Refer to the Comment 
Procedures section of the preamble of 
the Notice of Proposed Rulemaking for 
additional information on how to file 
comments. 

H. Keith Pierce (Technical Information), 
Office of Markets, Tariffs, and Rates, 
Federal Energy Regulatory 
Commission, 888 First Street, NE., 
Washington, DC 20426. (202) 502- 
8525, Keith.Pierce@Jerc.gov. 

Jamie Chabinsky (Legal Information). 
Office of the General Counsel, Federal 
Energy Regulatory Commission, 888 
First Street, NE., Washington, DC 

Janiie.Chabinsk,y@ferc.gov. 

Office of Markets, Tariffs, and Rates, 
Federal Energy Regulatory 
Commission, 888 First Street, NE., 
Washington, DC 20426. (202) 502- 
8803, Bolton.Pierce@ferc.gov. 

SUPPLEMENTARY INFORMATION: 

Electronic Tariff Filings; Notice of 
Extension of Comment Deadline 

Take notice that the Federal Energy 
Regulatory Coiiiinission is extending the 

FOR FURTHER INFORMATION CONTACT: 

20426. (202) 502-6040, 

Bolton Pierce [Software Information), 

2004 I Proposed Kules 

October 4, 2004, deadline for coniriients 
on the Comniissioii’s July 8 ,  2004, 
Notice of Proposed Rulemaking I on 
electronic tariff and rate case filing. ‘This 
extension is to allow time for continued 
development and experimental use of 
the software to be used for tariff and rate 
filings. A subsequent notice will be 
published establishing the new 
comment date as well as the date for the 
technical conference. 

For more information, please contact: 
Keith Pierce, Office of Markets, Tariffs, 
and Rates, Federal Energy Regulatory 
Commission, 888 First Street, NE., 
Washington, DC 20426. 202-502-8525, 
Keith .Pierce@ferc.gov. 
Magalie K. Salas, 

[F12 Dot:. 04-21467 Filed 9-27-04; 8:45 am] 
St!CElUrJ~. 

BILLING CODE 671741-P 

DEPARTMENT OF THE TREASURY 

Internal Revenue Service 

26 CFR Part 1 
[REG-1 29771-041 

RIN 1545-ED49 

Guidance Under Section 951 for 
Determining Pro Rata Share; 
Correction 

AGENCY: Internal Revenue Service (IRS), 
Treasury. 
ACTION: Correction to notice of proposed 
rulemaking. 

SUMMARY: This document contains 
corrections to notice of proposed 
rulemaking that were published i n  tlie 
Federal Register on August 6, 2004 (69 
FR 47822) providing guidance for 
determining a United States 
shareholder’s pro rata share of a 
controlled foreign corporation’s (CFC’s) 
subpart F income, previously excluded 
subpart F income withdrawn from 
investment in less developed countries, 
previously excluded subpart F income 
withdrawn from foreign base company 
shipping operations, and amounts 
determined under section. 

Jonathan A. Sarnbur at (202) 622-3840 
(not a toll-free nuniber). 
SUPPLEMENTARY INFORMATION: 

Background 

subject of these corrections are under 

FOR FURTHER INFORMATION CONTACT: 

The proposed regulations that are the 

http://ivwcv.ferc.gov
mailto:Keith.Pierce@Jerc.gov
mailto:Janiie.Chabinsk,y@ferc.gov
mailto:Bolton.Pierce@ferc.gov
mailto:Pierce@ferc.gov


4740 E. University Blvd 
Dallas, TX 75206 

October 6, 2003 

Ms. Sheila Quarterman 
Regulatory Policy Division 
Bureau of Industry and Security, Department of Commerce 
P.O. Box 273 
Washington, DC 20044 

Dear Ms. Quarterman: 

As a means to help continue maintaining high standards of human rights and crime 
control it is necessary for the Bureau of Industry and Security to review its foreign 
policy-based export controls under the Export Administration Regulations. I feel that the 
current regulations in the area of human rightdcrime control act as effective deterrents 
toward human rights abuses. The export regulations that have been implemented in the 
past have helped ensure that U.S.-origin crime control equipment does not reach the 
hands of government’s who fail to abide by international standards of human rights or 
other maltreatment of similar nature. By lowering the risk of human rights violations 
through the use of export restrictions it helps further solidify a U.S. interest in upholding 
high standards of human rights. Our concern to maintain a high standard of human rights 
is crucial to preserving the U.S. status as a leading activist against such crimes. Higher 
U.S. standards will help mobilize further support internationally with the hope of other 
countries subscribing to our beliefs on human rights. The above measures both act and 
fall under the intended purpose of controls by helping the U S .  combat further human 
rights violations throughout the world. 

Upon examining these export regulations it is important to determine what these factors 
will bring as outcomes. The end-result of these regulations is crucial to study, using 
these as a gauge for the level of success brought on by such controls. It is evident that the 
probability of achieving the intended policy purpose is quite realistic. The current 
controls help restrict access of certain U.S. origin goods to human rights violators. The 
U.S. is better able to monitor items of potential use for human rights violators through the 
use of arduous licensing requirements for crime control goods. 

The current export regulations also have been deemed compatible with foreign policy 
objectives. Determined by the Secretary of Commerce, an extension of the current 
controls will in no way have an adverse affect on U.S. foreign policy goals. Upholding 
the current controls are important to help maintain a high level of integrity; centering on 
consistent policy rather than a scattered plan that is not aligned with our objectives. 

The construction or simply the maintenance of U.S. export controls should also be taken 
into consideration from a global perspective. What international actions, if any, will have 



counterproductivc results on the intended U.S. foreign policy towards export regulations? 
Despite the lack of regulations throughout the rest of the world, many still do have some 
restrictions towards exporting crime control items to regions that are considered unstable. 
Although these regulations exist, they are not up to par with U.S. standards and it seems 
necessary to maintain a consistent agenda to help create a need for other countries to 
adopt similar con tro 1 s . 

The high level of controls that is currently followed in the U.S. certainly has an effect on 
U.S. industry and the economy, but does this outweigh the need to control arms 
regulations? I feel that keeping a high standard on crime control items that are exported 
is crucial and that this far outweighs the economic risk that could be encountered. Thus, 
the benefits of upholding our current foreign policy objectives seem to be far greater than 
the risk of endangering the U.S. competitive position in the international economy. 

Can the controls that we implement be effectively enforced throughout the world to help 
deter crime and human rights abusers? The U.S. has been effective in upholding these 
controls up to this point and it seems logical that this trend will continue. The main 
difficulty seems not to lie in our own enforcement of these controls, but really in other 
countries enforcement. The lack of a multilateral agreement on export controls for crime 
control items seems to hinder our own process of promoting a hard-line on human rights 
violators. The U.S. ability to be effective in enforcing regulations therefore does not 
simply fall on us alone, but actually on the ability of us to align our regulations with other 
nations. 

The views of U.S. industry are important to take into account as a measure to both justify 
and expose shortcomings of the current U.S. export control policy. The Industry 
Coalition on Technology Transfer stated that these controls are unilateral and result in an 
ineffective system of regulation. ICOTT feels that these unilateral controls should be 
used sparingly only in the event to highlight the symbolism of one such control. The 
over-use of unilateral controls could ultimately hurt both U.S. workers and industry. The 
strong ability of the U.S. government to align itself with the worries of many human 
rights groups is a good indicator of the U.S. resolve to maintain high standards of human 
rights in the world. Effective response to the concerns and views of human rights groups 
is an important tool for the U.S. to exercise as a means of gaining international support 
for our policies. 

The high standards upheld by the U.S. unfortunately do not reciprocate throughout the 
rest of the world. Both Canada and the United Kingdom have similar restrictions, but the 
underlying fact is that no one maintains our standards. U.S. consultation with other 
agencies is pivotal in establishing similar regulations throughout the world. Addressing 
these issues with other countries through the Wassenaar Arrangement, the Australia 
Group, the Nuclear Suppliers Group, and the Missile Technology Control Regime will 
help make our policies and regulations more multilateral. Without a unified agenda 
between the U.S. and its trading partners it seems difficult to reach the goals set forth in 
our current foreign policy initiative. 



The provisions of Section b(n) of the Export Administration Act require that the 
Department of Commerce uphold export controls on crime control items. Therefore, it 
seems that there are no alternative means in line to meet the needs of this requirement. In 
addressing various human rights violations the U.S. exercises sanctions and the process 
of diplomacy with other countries. There are no alternative means aside from these that 
seem effective, consequently it is necessary to follow our current policies with a 
strengthened attempt at achieving a multilateral agenda towards human rights. 

The further development of this rule lies in the U.S. ability to foster international support 
that is in accordance with our own policies. By maintaining high standards for export 
controls it is hopeful that this trend will emanate in many other countries, thus creating 
multilateral agenda. The purpose of control is certainly a valid argument as we see that it 
is important for the U.S. to hold high levels of human rights standards. This can chiefly 
be accomplished by our failure to aid the intended abusers with our arms. A consistent 
policy is crucial to achieve this goal, therefore the current controls on crime control items 
are essential. We should not look for new controls or look to absolve the existing ones, 
but simply how we can make them better. Updating the controls will come with greater 
ease if we can gain more international support for the standards we maintain. Without a 
growing international support, our industries could suffer and human rights violations 
could escalate throughout the world. 

Sincerely, 



November 10,2004 

‘To: BIS 
From: Bill Root 

S u bj eci : Foreign Policy Controls 

This memorandum responds to the following three specific requests in the solicitation for 
comments on foi-eign policy-based export controls in the Federal Register of September 28, 2004. 
‘lhey are numbered to correspond with the numbering in the Federal Register Notice. 

4. Suggestions for revisions in foreign policy-based export controls that would (if there are 
any differences) bring them more into line with multilateral practice. 

Attachment 1 shows how to bring into line the many differences between 
U.S. foreign policy controls and the multilateral texts on which they are based. 
This extraordinarily long list shows the magnitude of changes required to remove 
unilateral controls masquerading as multilateral controls and, in fewer but 
nevertheless also significant instances, to increase U.S. controls to conform with 
U.S. commitments in multilateral organizations. 

5. Actions that would make multilateral controls more effective. 
Multilateral controls now have very little effectiveness compared with the 

COCOM rule of unanimity in force from 1950 to the early 1990’s. This was lost at 
the end of the cold war and never instituted for the newer MTCR, NSC, and AG 
I-egimes, because U.S. objections in COCOM to the exports of other countries 
were perceived by those countries as often insufficiently justified. It  may become 
possible slowly to strengthen multilateral review of specific proposed MT, NP, 
CB, or CW exports if the United States were to demonstrate a stronger and more 
consistent commitment to work cooperatively with other countries to reduce the 
threat of weapons of mass destruction. For example, ratification of the nuclear test 
ban treaty and of an international accord on enforcing controls on biological 
weapons would help, as would avoidance of development of new nuclear weapons 
and adoption of a policy of no first use of nuclear weapons. 

8. How to measure the effect of foreign policy-based export controls on trade. 
The most dramatic impact of foreign policy-based export controls on U.S. 

exports was the rise of Airbus, which was made possible by U.S. restrictions on 
aircraft exports to the Middle East several decades ago. This illustrates the 
potcntially great cost of unilateral foreign policy controls on big ticket items in the 
U.S. export trade. 



Attachment 1 

Revisions in U.S. foreign policy-based export controls 
to bring them into line with multilateral controls 

‘I‘his Attachment lists how the many differences between U S .  foreign policy-based export 
controls and the multilaterally-agreed texts on which they are based could be brought into line. It 
is encouraging that suggestions to bring US. controls into line with multilateral practice are 
being requested. But i t  is surprising that, based on the “(if there are any differences)” phrase in 
the FK Notice, BIS is uncertain whether there are, in fact, any differences. 

The following suggestions for change are divided into three parts: 
( I )  
( 2 )  Changes in Wassenaar-based ECCNs 
(3) Changes in non-Wassenaar-based ECCNs 

Additions of definitions of terms to part 772 



( 1 )  Definitions of Terms 

The following definitions should be added to 772.1 to conform with the substance of MTCR, 
NSG, or AG texts: 

“AG related technology” (Cat I ,  2) - 
“Technology”, including licenses, directly associated with C W agents; AG-controlled 
precursors; or AG-controlled dual-use chemical manufacturing equipment items. 

“Missile propulsion components, equipment, or material” (MTCR context) (Cat.9) 
Items controlled by 9A009, 9A01 1, 9A101, 9A106.b, 9A108, 9A109, 9A1 1 1 ,  9A1 17, 
9A 1 18,9C101, 9C 102, the MT portion of 9A001, or the portions of 9A006 or 9A008 
also described in  9A I06.b or 9A 108 

“Missile subsystems” (MTCR context) (Cat. 1, 2, 3, 4, 5, 6, 7 , 9 )  - 
Items controlled by 7A 1 17, 9A007.a, 9A 105.a, 9A IO6.q 9A 108.c, 9A I 16, 9A 12 1, the 
portion of 9A 1 19 “usable in” “missiles”, or the portions of 9A006 or 9A008 also 
described in  9A106.c or 9A108.c 

(9A121 would be a new item “Weapon or warhead safing, arming, fuzing, 
and firing mechanisms usable in ‘missiles”’, to conform with MTCR 2.A.I .f.) 

“MTCR General Technology Note” (Cat. I ,  2, 3, 4, 5 ,  6, 7 ,9)  - “Technology” directly 
associated with any item controlled for MT purposes. 

“NSG technology controls” (Cat I ,  2, 3, 6) - “Technology” directly associated with any item 
controlled for N P  purposes. 

“Other rocket subsystems” (MTCR context) (Cat. 9) - 
Items controlled by 9A10S.b, 9A107.b, or 9A1 19.b 

“Production facilities” (MI‘CR context) (Cat. 9) - 
Equipment and specially designed “software” therefor integrated into installations for 
“development” or for one or more phases of “production.” 



(2) MT, NP,  or  CB Statements in ECCNs Based on Wassenaar Items 

The following revisions should be made in ECCNs XXOXX to conform with the substance of 
MTCR, NSG, or AG texts: 

1 A002 
MT applies to portions of 1 A002 also described in 1 A 102 or 9,4110 

I NP applies tovcomposite structures also described in IA202 
(NSG 2.C.7.a specific modulus and specific tensile 

strength limits are higher than those in lA002.b.l) 

1 A004 
MT apDlies to portion of 1 A004 also described in 6A 102. 
CB applies to portion o f  lA004 also described in 2B351 

1 BOO1 

1 BOO I .a, b except tow placement machines, c, d. 1-3, and e 
I MT applies toythe followinv for the production of structural "composites" usable in "missiles": 

(MTCR 6.B.1. is limited to equipment for the production of structural 

MTCR 6.B.1 .b does not cover 1 B001.b tow-placement machines) 
composites usable in "missiles"; 

I N P  applies ..., 
( I BOO I covers neither coordinating and programming controls nor precision 
mandrels) 

1 coo1 

subsystems" 
I MT applies to<,iteiiis controlled by IC001 for applications "usable" for "missiles" or "missile 

(To confoim with MTCR 17.C. 1 .) 

1 c o o 2  
M'I' applies to potlion of  I COO2 also descnbed in 1 C I I8 
NP applies to 1 COO2 b 3 or b 4 if they exceed the parameters stated in 1 C202 or to poition of 
IC002 also described in 1C228. 

1 COO4 
MT applies to portion of 1 COO4 also described in 1 C 1 17. 
NP applies to portion of IC004 also described in lC226. 

1 COO7 
1 MT applies to7portion of lC007.d also described i n  1ClO7. 

(MTCR 8.C.3. contains other limits not in 1C007.d or .f, namely, usable in 
"missiles" and "usable for rocket nozzles and reentry vehicle nose tips.") 

N P  applies to portion of lC007.d also described in 1C234. 

Deleted: lA00Z b 1 in the fonn of 
t u b a  with an inside diameter between 75 
111111 d i d  400 111111 

Deleted: eiitire entry except lB00l d 4 
and f 

Deleted: and coordinating and 
prograniiiiing controls arid precision 
i landrrls lor these filament winding 
llldcllllleS 

Deleted: entire entry 

Deleted: items dcscribed i n  IC007 d 
(dnd 1 nhcn  the dlelechlc constant I S  l r s  
than 6 at frcqurncies froin 100 I l z  to 
10,(100 MH7) fur use in iiiissile radonies 



1 COlO 
MT applies to portion of I CO1O.e also described in 9C110 

I NP applies _.. “fibrousv= filamentary materials” ... “f ibrousvg  filamentary materials” ... 

1 CO11 
1 MT applies to IC01 1 .a,and the following portion of .b: metal fuels consisting of 97 percent by 

weight of boron 
NP applies to portions of 1 CO11 also described in 1 C225, 1 C228, 1 C230, 1 C234, or 1 C239 

l C l l l  
NP applies to portions of 1 C1 1 1 also described in 1 C225, 1 C228, 1 C230, 1 C234, or 1 C239 

1C118 
NP applies to portion of I C 1 18 also described in 1 C202. 

1 DO01 
I MT applies to “software” for the,“use” of items controlled by 1 BOO1 for MT reasons. 

I NP applies to “software” specially designed for the,”use“ of items controlled by IBOOl for NP 
(MTCR 6.D.1. is limited to “use” software.) 

reasons. 
(NSG 3.D. 1 does not control “modified” software and does not control 
“development” or “production” software.) 

1 EO01 
MT applies to “technology” for items controlled by 1A002, 1A102, ... 1C010, ... for MT reasons 

1 E002 

applicable to MI’ portions of 1 A002 or 1 COO7 
NP applies to portion of 1 E002.f applicable to NP portion of 1 A002. 

I MT applies to,portion of 1 E002.e applicable to MT portion of lCOOl and to portions of 1 E002.f 

2B001 
I NP applies ”to 2B001 .d and to portions of 2B001 .a,b,c also described in 2B201. 

(Existing “NP applies” paragraph does not take into consideration that 
Wassenaar uses a 1997 standard, mandatory after December 3, 2000, whereas 
NSG uses a 1988 standard.) 

2B004 
I MT applies toyportion of 2B004 also described in 2B104. 

(MTCR 7.B.2. does not include Wassenaar 2.B.4.b.3. control of a facility 
for hydrocarbon impregnation and removal of resultant gaseous degradation 
products.) 

(2B004, unlike NSG 1 .B.5, controls accessories) 
I N P  applies to,portion of 2B004 also described in 2B204 

Deleted: aiid 

Deleted: and 

Deleted: aiid b 

Deleted: “development ‘ production ’ 
or 

Deleted: “de\ elupiiient ’, ‘production” 
or 

Deleted: I FOO? e 

Deleted: 2B001 d b L dnd d, cxLept ( I )  
tuniiiig iiidchines under 28001 a with a 
a p d c i t y  equal to or less than 35 iniii 

diameter ( 2 )  bar machines (Suissturn) 
Iiiiiited to iiiacliiiining only bar feed 
through if iiiaxiiiiuiii bar didmeter is 

equdl tu or leis than 42 iiiin and tliere is 
nu capability ofiiiounting chucks 
(Machines iiidy hdve drilling diidor 
milling capabilities for machining pans 
uith diameters less than 42 iiiin), or (3) 
iiiilliiig iiiachiiies under .?BO01 b ui th  x- 
axis travel greater than two iiieters and 
o\trall  positioning accuracy on the x 
axis iiiore (uurse)  than 0 30 iiiin 

Deleted: entire mtr) 

Deleted: entire entry except 2R004 b 3 
and p rases  ai th  teniperdtures exceeding 
1,733 K and p rcsu rc  below 69 MPd 



2B006 

2B206 
I NP applies t0~2B006.b. l  .a, b.1 .c, and b.2 and portions of 2B006.a and .b.l .b also described in 

(NSG 1 .B.3.a. and 1 .B.3.b.2 use parameters which differ from those in 
2B006.a. and b. 1 .b) 

2B007 
NP applies to portions of 2B007.b and 2B007.c, also described in 2B207 

(NSG I .A.3 covers only end-effectors having specified characteristics) 

Deleted: 28006 a and b 

Deleted: and to specially designed 
controllers and “end-effectors” therefor 

2B009 
MT applies to spin-forming machines combining the functions of spin-forming and flow forming 
and flow-forming machines, with more than two axes which can be coordinated simultaneously 
for contouring control and which are “usable in” the “production” of propulsion components and 
equipment (e.n., motor cases) for “missiles” 

(MTCR 3.B.3.b “more than two axes which can be coordinated” IT. 

2B009.a “two or more controlled axes”) 

2B018 

7B103,9B007,9B105,9B106,99115,9B116, or 9B117 for MTreasons 
I MT applies to,portions of2B018 also described in I91 15. I91 17, 7B001, 7B003, 79101, 

(MTCR 1 .B.I covers production facilities for only what is defined in “missiles.” 
MTCR 19 does not control production equipment for other rocket systems or 
unmanned air vehicles. Pyrolytic deposition and densification is not the only 
MTCR-listed production equipment which overlaps ML 18.) 

2 DO0 1 

reasons 
I MT applies to “software” for the “use” of equipment controlled by 2 B 0 0 4 T ~  2B009 for MT 

(EU interprets software in MTCR 7.D.1. to be limited to “use.” Most 
MTCR software items specify “use” only. MTCR 7.D.1. does not specify 
development or production.) 

NP applies ... and to specially designed “software” for the “use” of equipment controlled by 
2B004, 2B006, 2B007, or 2B009 for NP reasons 

(NSG 1 .D.I is limited to ‘‘use’’ software.) 

2D002 
I NP applies toethe followinv portion of 2D002.a: “software” for any combination of devices or 

system enabling such device(s) to function as a “numerical control” unit capable of controlling 5 
or more interpolating axes that can be coordinated simultaneously for “contouring control” 
Note 1 : “Software” is controlled whether exported separately or residing in a “numerical control“ 
unit or any electronic device or system. 
Note 2: NP does not apply to “software” specially designed or modified by the manufacturers of 
the control unit or machine tool to operate a machine tool not controlled by 2B201. 

Deleted:, 

Deleted: that iiirrt or exceed the 
pardnleters o f  70009 a and 2 8  I09 

Deleted: specialized machinery, 
equipment. and gear foi producing rocket 
systenis (including ballistic iiiissilc 
systcins, space launch vehicles, and 
w i n d i n g  rockets) and unmanned air 
vehicle systeiiis (including cruise missile 
systcnis. target drones, and 
ircoiinaissance dronri)  usable in systems 
that are controlled for M T  reasons 
including their propulsioii iystenis and 
coinpoiwits and pyrolytic deposition and 
densification eauif)ineiit 

Deleted: and 

Deleted: entire entry. except ZD002 b 



2D018 
MT applies to “software” for the “use” of equipment controlled by 2B018 for MT reasons- 
portions of 2D018 also described in the portions of 7Dl01 for the portions of 2B018 also 
described in 7B001, 78003, or 7B101 for MT reasons; the portions of 2D018 also described in 
the portions o f  9D001-9D003 or 9D I O 1  for the portions 2B018 also described in 9B007,9B 104, 
9B106,9BI 151-9131 17 for MT reasons; and the portions of 2D018 also described in 7B103 or 
9BI 16 (software is included i n  the definition of “production facilities”). 

(The only explicit MTCR “development” or “production” software is in 
3.D.3. I n  addition 7.D.l .  and 20.D.1 might be construed to cover “development” 
or “production” software. However, these three MTCR software items are for 
equipment which is not covered by the Wassenaar Munitions List.) 

2E001 
1 MT applies ...l ,... 

2E002 
I MT applies ... P... 

2E018 
MT applies to “technology” for equipment controlled by 2B018 for MT reasons; the portion of 
2E018 also described in the portions of 1 EO01 or IElOl for IBI 15 or lB117; the portion of 
2E018 also described in the portions of7E001, 7E002, or 7E101 for 7BOO1, 7B003, 7B101, or 
7BI 03 for MT reasons; and the portion of 2E018 also described in the portions of 9E001.9E002, 
or 9E102 for 9B007,9B105,9B106,9B115,9B116, or 9B117 for MT reasons. 

3A001 
MT applies to 3A001 .a.l .a. when usable i n  “missiles”; to portion of 3A00l .a.2.a. also described 

I i n  3A101 .c, and to portion of 3A001 .aS.a,also described in 3A101 .a 
(3A 101 .a would be revised, as suggested in the second portion of this Attachment, to 
include all of MTCR 14.A.1, rather than just 14.A.1 .b heading and 14.A.1 .b.l .b and .c. 
3A 101 .c would be a new sub-item to conform with MTCR 1 1 .A.4. The suggested text is 
also in the second portion of this Attachment.) 

4A001 
I JNSG does not control 4A001 computers.) 

4A003 
I T  
I v  

(MTCR does not control such computers.) 

(NSG does not control such computers.) 
I Note: For all destinations except Cuba, ... J 

I 4A003.q to the exclusion of other technical parameters, with the exception 0f~4A003.e  ... 
CTP: Yes, for computers controlled for 4A003.a or .b and “electronic assemblies” controlled by 

Deleted: ZR018 

Deleted: 2H018  

Deleted: \ \ l ien deaigiicd oi modified” 
tor iiiilitdry use hemietically sedled and 
rated lor operdtioiia in the temperature 
range froni belou 
125 C 

54°C to above 1 

Deleted: N P  applies unlcba d I iceiise 
I Xceptloil Is dvdlldbk 11 

Deleted: M l  applies lo digitdl 
computers uaed as aiicillary equipment 
lor teFt fdcilitlrs and equipmeiit that arc 
coiitrolled by 9R005 or 98006 

Deleted: N P  applier unless a I iceiise 
1 ~ c e p t i o i i  I s  dballdble Scc 

Deleted: Computers coiitrolled in this 
entry lor M I reasons are iiot eligible for 
hl K 

Deleted: pdrdmcterr apecified as 
controlled fur Miasi le I echnology (MT) 
coiiceriib dnd 



4D002 
... controlled by 4E (except the portion of 4E00l for 4A10lI4E980, 4E992 and 4E993) 

I *  (NSG does not list such software) 

4E001 
I .  (NSG does not list such technology) 

Deleted: N P  dpplies unless d License 
bKeptlO1l I S  d \ d l l d b k  11 

Deleted: N P  applies unless a 1 i c e n x  
I \ceptiuii is d\allable (1 

6A002 
NP applies to portion of 6A002 also described in 6A202 

6A003 
1 NP applies to,portion of 6A003 also described in 6A203 Deleted: iteills controlled 111 pdrdgrdphs 

6A003 a 2 a 3 and a 4 (NSG 5 B.3 and 5 .8 .4  use parameters which differ from those in 6A003.a.2, a.3, and a 4.) 

6A005 
NP applies ... 
W para-hydrogen Ranian shifters designed to operate at 16,000 nm output wavelength and at a 
repetition rate greater than 250 Hz with a pumping source “laser” controlled by 6A005 

(to conform with NSG 3.A.2.i, per 6A005 Related Definitions ( 3 ) . )  

6A007 
I MT applies to portion of 6A007.b and c,described in 6A107 

(MTCR 12.A.3. controls less than 6A007, by being limited to airborne or 
marine gravimeters usable for “missiles”) 

6A008 
I MT applies to; the portion of 6A008 also described in 6A108 

(6A008 specifications differ in many respects from those in MTCR items 1 I .A .  1 
and 12.A.5. In addition, those MTCR items are limited for use in “missiles,” i.e., 
systems defined in MTCR Item 1, and do not include items for use in systems 
controlled for MT reasons because of MTCR items 2, 19, or 20) 

6B008 
1 MT applies to,portion of 6B008 described in 6B108 

(MTCR 17.B. I .  is limited to systems specially designed for radar cross 
section measurement usable for “missiles” or “missile subsystems”) 

6C004 
NP applies to portions of 6C004 also described i n  1 C230, 1 C23 1, or 1 C234. 

6D001 
I .  (MTCR 1 1  and 12 do not cover development or production software; 

MTCR 17. does not cover any software for 17.B. 1 .) 

Deleted: whcu the accuracies in 
6A007 b I and b 2 dre iiiel or exceeded 

Deleted: itciiis tlidt are designed for 
diibonle dpp~i~dt lo i l s  arid that dre usable 
in systeiiis coiltrolled lor M I reasons 

Deleted: entire entry 

Deleted: MT applies to “software” fur 
equipment coiitiollcd by 6A008 01 68008 
lui M I  reawns 11 



I V  
(NSG 3.D.1 does not control software for 3.A.2) 

Deleted: NP applies to “sottuare’ for 
equipment controlled by hA005 for N P  
reasons 

6D002 
I MT applies to “software” for equipment controlled by 6A008vfor MT reasons. 

(MTCR 17.D does not cover any software for 17.B. 1 .) 

6D003 
TSR: Yes, except for the following 

I V ’ ”  

(No portion of 6D003 is controlled for MT reasons.) 

Deleted: or OB008 

Deleted: ( I )  l i e t i i s  controlled for M I  
redsons, or (2)  

7A001 

output 
I M‘I‘ applies to,poition of 7A00l a and b also descnbed in 7A101 and to 7A001 .c if continuous Deleted: entire entry 

(MTCR 9 A.3. threshold and linearity differ from 7A001 .a and b bias 
stability and scale factor stability; MTCR 9 AS.  is narrower than the comparable 
7A001 .c, being limited to continuous output) 

7A002 
I MT applies to?portion of 7A002.a also described in 7A102 and to 7A002.b if continuous output Deleted: entire entry 

(MTCR 9.A.4. is narrower than the comparable 7A002.a, being limited to 
gyros usable i n  “missiles”; MTCR 9.A 5. is narrower than the comparable 
7A002 b, being limited to continuous output) 

7A003 
I MT applies to poition of 7A003 also described in 7A 103.a Deleted: entire eiitry 

(MTCR 9.A.6 is limited to equipment or systems using 9 A.3. or 9.A.5. 
accelerometers or 9.A.4. or 9.A.5 gyros, whereas 7A003 is not so limited) 

7A005 
MT applies to portion of 7A005 also described in 7A 105 

7A006 
I M T  applies tovpoilion of 7A006 also descnbed in 7A106 Deleted: eiitirc entry 

(MTCR I 1 .A. 1 is limited to altimeters designed or modified for use in “missiles.”) 

7B001 

7A004 or the MT portions of 7,4001, 7A002, or 7A003 
I M’I’ applies to?equiprneiit specially designed to be used for 7A116 or 7,4117 or to be used with Deleted: cntire entry 

(The MT portions of 7A005 and 7A006 are omitted because MTCR 1 1  
does not control any test equipment. 7A007 is omitted, because MTCR does not 
contiol such direction finding equipment ) 



7B003 

or 7A 1 17, including items, or portions thereof, subiect to the export licensing authority of the 
U.S. Department of State, Directorate of Defense Trade Controls 

I Equipment specially designed for the “production” of equipment controlled by,7A001 to 7A007, 

(7AI 01 to 7A104 are omitted, because MTCR 9.B.1. controls production 
equipment used “with”, not “for,” equipment specified in 9.A. and this equipment 
is covered by 7B I O  1. 7A 105,7A 106, and 7A 1 15 are omitted because MTCR 1 1 
does not control any production equipment. 7A1 16 is omitted, because MTCR 
1O.B. 1 .  does not cover production equipment other than test, calibration, and 
alignment equipment. 7A 1 I 7  is included to conform with MTCR 2.B. 1 .  and 
2. B .2 .) 

I M7’ applies to,equipment specially designed to be used for 7A1 17 or to be used with 7A004 or 
the MI’ poi-tions of7A001. 7A002, or 7A003 

(The MT portions of 7A005 and 7A006 are omitted because MTCR 1 1 
does not control any production equipment. 7A007 is omitted, because MTCR 
does not control such direction finding equipment.) 

7D001 
“Software” specially designed or modified for the “development” or “production” of equipment 

to 7A007 or 7B001 to 7B003 

(2) The “software” related to 7A003.b, 7A005, 7A007, ... 
(M‘ICR 2, 9, I O ,  and 1 1 do not control development or production software.) 

7D002 
1 MT applies to,portion of 7D002 also described in 7D101 

(MTCR does not control “software” for uncontrolled equipment) 

Deleted: 7A (except 7AY943 

Deleted: eil tre entry 

Deleted: 7A (except 7A994) OJ 7 8  
(except 7B994) 

Deleted: MT applirs to enure entry 

Deleted:, 7A103,7A105, 7A106, 
7Ai i5 ,7A116,7A117,or7B103 

Deleted: eiitirr entry 

7D003 

reasons 
1 M T  applies to#portion of7D003 also described in 7D002. 7D101, 7D102 or 7D103 for MT Deleted: entire entry 

(MTCR does not control software pursuant to 7D003 specifications; but 
t h e  may be some overlap between those specifications and MTCR controls.) 

7E001 

to 7B003. 78101 to 7B104,7D002.7D003. or 7D101 to 7D103 for MTreasons 
I MT applies to,”techiiology“ for items controlled bv 7A001 to 7A006, 7A101 to 7A106, 79001 Deleted: enlire entry 

(MTCR does not cover technology for 7A007 or 7D001 or for the noii-MT 
portions of7A001 to 7A006, 7B001 to 7B003, 7D002, or 7D003.) 

7E002 
1 MT applies to,”technology” for items controlled by 7A001 to 7A006, 7A101 to 7A106, 7B001 Deleted: cntire mtry 

to 7B003, or 7B 101 to 7B I04 for MT reasons 
(MTCR does not cover technology for 7A007 or for the non-MT portions 

of7A001 to 7A006 or 7B001 to 7B003.) 



7E003 
1 MT applies to~"technology" for equipment controlled by 7A001 to 7A004 for MT reasons 

(M'I'CR does not cover technology for non-MTCR portions of 7A001 to 
7A003.) 

7E004 
1 MT applies to,portion o f  7E004.b.5 also described in 7E104 

8 DO0 1 
I TSR: Yes, except, ~ x p o r t s  or reexports ... 

8EOOl 
I TSR: Yes, except, ~ x p o r t s  or reexports ... 

9A005 
MT applies to portion of 9A005 also described in 9A 105 

9A006 
MT applies to portion of 9A006 also described in 9A 106 or 9A IO8 

9A007 
MI'  applies to portion of 9A007 also described in 9A 107 

9A008 
MT applies to poi-tion o f  9A008 also described in 9A 106 or 9A 108 

9A009 
MI '  applies to portion of9A009 also described in 9A I09 

9A010 
N P  applies to structures also described in 1.4202 

9B001 

designed for "missile propulsion components, equipment, or materials" 
I MT applies,to,portion of 9B001 for "production equipment" or "production facilities" specially 

(To conform with MTCR 3.B.I .  and 3,B.2.) 

9B002 

designed for "missile propulsion components, equipment, or materials" 
I MT appliess to*poi-tion of 9BO02 for "production facilities" or "production equipment" specially 

(To conform with MTCR 3.B.I .  and 3.B.2.) 

Deleted: entire entry 

Deleted: r r i t i re critry 

Deleted: for the follourng,\l 
( I )  
( 2 )  

( I  Deleted: ] Itciiis for controlled the followrng,1l for M 1 reasons of l  

(21 

Items cuntrolled for MT rcabons. ofl  

Deleted: onl) 

Deleted: equipment for engines thdt 
iiieet the Llidracteristics described in 
YAW1 

Deleted: only 

Deleted: equipiiicnt lor engines thdt 
i i ieet the cliardcteristics described in 

YA001 



9B003 
I MT applies? toyportion of 9B003 for “production facilities” or “production equipment” specially 

designed for “missile propulsion components, equipment, or materials” 

9B004 

designed for “missile propulsion components, equipment, or materials” 

(To conform with MTCR 3.B.1. and 3.B.2.) 

I MT applies, to+ poition of 9B004 for “production facilities” or “production equipment” specially 

(To conform with MTCR 3.B.1. and 3.B.2.) 

9B005 
I y  

(M‘I‘CR I5.B.2. controls specified wind tunnels but not control systems, 
instrumentation, or data processing equipment therefor) 

9B006 
MT applies to portion of9B006 also described in 2B1 16 or 9B106 

(9B006 overlaps 2B 1 16 and 9B106.) 

9B007 
I MT applies to;,portion of 9B007 also described in 9BI 15 to 9B1 17 

(913007 is broader than MTCR 2.B.1, 2.8.2, 20.B.1. and 20.B.2, which are limited 
to equipment to produce specified types of rocket motors) 

9D001 

9B1 16 for “other rocket subsystems”, or 9E003 
I “Software” ... for ... controlled by,9A001 to 9A011, 9A106.b, 9B001 to 9B009, the portion of 

1 MT applies to “software” for equipment controlled by 9A 106, .b or 9B1 16 for MT reasons 
(MTCR does not cover “development” software (or any other software) for 

ablative liners (3.C.1 lining).) 

9D002 

for “other rocket subsystems” 
9D003 

I “Software” ... for ... controlled byV9A001 to 9A003, 9A00.5, 9A007, 9A009, 9A01 1 ,  9A101, 
9A 105. 9A 107. 9A 109. 9A 1 1 I or equipment controlled by 9B (except 9B990 or 9B99 I ), as 
follows (see List of Items Controlled). 
MT applies to “software”vspecially designed or modified for the “use” of FADEC forv I propulsions systems controlled by 9A001, 9A005, 9A007, 9A009, 9A01 1. 9A10l ,v9A105, 
9A 107,9A 109, or 9A 1 I 1 for MT reasons or equipment controlled by 9B001 to 9B005,9B007, 
9B 105,9B 106,9BI 1.5 to 9B 1 I7 for MT reasons. 

I “Software” ... for ... controlled byV9A001 to 9A01 1 ,  9B001 to 9B009, or the portion of 9B1 16 

(To conform with MTCR 3.D. 1 .  and 3.D.2.) 

Deleted: only 

Deleted: equipment lor engines that 
meet the characteristics described in 

OA00 I 

Deleted: only 

Deleted: equipment lor engines that 
inert  the cliaracteribtics describcd i n  
YA00 1 

Deleted: M I applies to entire entry M r 
( O I U I I l l l  I 

Deleted: entire ciitry 

Deleted: 9A (except YA018, 9AYY0 or 
YAY9 I) YB (except 98990 or 9899 I )  

Deleted: a and 

Deleted: YA (cucept 9A018, 9AY90 or 
9A991I19B (except 98990 or 9899 I )  

Deleted: 9A(except  YA018, 9AY90 or 
OAY9I) 

Deleted: requircd 

Deleted: gas turbine engines 

Deleted: YA106. o r 9 A l  10 

9D004 



I MT applies tovportion of  9D004.a. specially desimed or modified for equipment controlled by 
9B105 and portions of 9D004.b. and d. specially designed or modified for equipment controlled 
by the MT portion of 9AO0 1 or by 9A I O  I .  

(To conform with MTCR 3.D.2. and 15.D.l.) 

... 9A004,&9AOI I ... 
MT applies to "technology" for items controlled by 9A001.c, 9A005 to 9A01 I , . . . , . . .  9B1 15, ... 
for MT reasons 

(ToconformwithMTCR I.E.1.,2.E.1.,3.E.l.,  12.E.1., 15.E.1., 19.E.1., 

I 9E001 

and 20.E. 1 .  MTCR does not cover 9B005 wind tunnel control systems.) 

... 9A004 t 0 ~ 9 A O l  1 ... 
MT applies to "technology" for items controlled by 9A001 .c, 9A005 to 9A01 I ,  ....... 9BI 15, ... 
for M T  reasons 

(Toconform with MTCR l .E . I . ,  2.E.1.,3.E.I., 12.E.I., 15.E.I . ,  19.E.I., 

I 
and 20.E. I .  MTCR does not cover 98005 wind tunnel control systems.) 

Deleted: cntirr e w y  

Deleted: or 

Deleted: 90005, 

Deleted: 9 ~ 0 0 1  

Deleted: 9B005, 



(3) MTCR, NSG, AG, and CWC Non-Wassenaar ECCNs 

The following revisions should be made in ECCNs xx 1 xx, xx2xx, and xx3xx to conform with 
the substance of MTCR, NSG, AG, or CWC texts: 

lA lOl  
Devices for reduced observables such as radar reflectivity, ultravioleb‘infrared signatures and 

I acoustic signatures (i.e. stealth technology), for applications usable for “missiles”,or “missile 
subsystems” 

(To conform with MTCR 17.A.1.) 

1 A1 02  
Resaturated pyrolized carbon-carbon components designed for rocket systems and usable in 
“missiles” 

NP applies to composite structures also described in 1 A202. 
(to conform with MTCR 8.A.2.) 

1 A202 
... B- not controlled by 1A002 , 1A102, 9A010, or 9AI I O  ... 
b. Made with any of the “fibrous or filamentary materials”,controlled by 1C210.a or with 

carbon prepreg materials,controlled by 1 C2 1O.c 

l B l O l  

fibers, prepregs or preforms usable in “missiles”, as follows, and specially designed components 
and accessories therefor 

I Eqiiipment,.rn controlled by ECCN 1 BOOI, for the “production” of structural ;composites’’, 

(MTCR 6.B. 1 .  is limited to equipment for the production of structural 
composites usable in “missiles”) 

(NSG 3.13.4 is limited to machines “having motions for positioning, wrapping and 
winding fibers coordinated and programmed,” rather than “of which the motions 
... can be coordinated and programmed”; and NSG 3.B.4 is limited to machines 
“specially designed to fabricate composite structures or laminates from fibrous or 
filamentary materials”, rather than simply being “designed” for that purpose 
(underlining added). 1 B101 does not control precision mandrels.) 

I N P  applies to, portion of 1 B101 .a also described in 18201 

1B115 

propellant or propellant constituents, as follows, and specially designed components therefor 
a. 

I E q u i p m e n t , v a  cont ro l ledvb 1 B002, 1 BO1 81v 1 B102, or 2B018 for the “production” of 

... for liquid propellants or propellant constituents controlled by IC01 1 .a, IC01 1 .b, 
IC1 1 I ,  orvU.S. Munitions List Category V.a.l2.i, a.20.i, b.3, c.3.i-iv, c.5, c.6.i.A, 
c.6.ii.A,c.6.ii.B, d . l ,  d.2,d.IO,d.l I , e .2 ,e .3 ,e .6 ,  e.7,e.16,f.3.i-iv, f . lO, f , l4 , f . l6 ,  f.17, 
or f. 18; 

I 

Deleted: and their subsystems 

Deleted: other than those 

Deleted: qxcif ied 111 

Deleted: specified in 

Deleted: other than that 

Deleted: fildment \%inding machines 
described in l B l 0 l  d thdt arc capable 01 
\\inding Lylindricdl rotors having a 
diameter between 75 iniii and 400 nim 
and lengtlis of 600 mill or greater arid to 
~ooldmati i ig  and programming Lontrols 
d i d  precivon inandrrlr fur these filament 
u ~nd ing  machines 

Deleted: o t h  t h m  that 

Deleted: in 

Deleted: 01 

Deleted: OII thc 



b. ... for solid propellants or propellant constituents,controlled by IC01 1 .a, IC01 1 .b,v 
IC1 1 I ,  o rvU.S.  Munitions List V.a.l2.i,  a.20.1, b.3, c.3.i-iv, c.5, c.6.i.A. c.6.ii.A, c.6.ii.B, 
d.1,d.2,d.10,d.11,e.2,e.3,e.6,e.7,e.16,f.3.i-iv,f.lO,f.14,f.16,f.17,orf.18. 

Fluid energy mills for grinding or milling propellant or propellant constituents,controlled by 

c.6.ii.A,c.6.ii.B. d . I ,d .2 .d . IO,d. l  I , e .2 ,  e.3.e.6, e.7, e.16, f.3.i-iv, f.IO,f.14, f . l 6 , f . l 7 , o r f . l 8 ,  
and specially designed components therefor. 

1 B201 

I l B 1 1 9  IC01 I.a, lCOl l .b ,v  IC1 1 I or\,U.S. Munitions List V.a.12.i. a.20.i, b.3, c.3.i-iv, c.5, c.6.i.A. 

I ?  
\ ... "f ibroi isvg filamentary materials" 

(The term which is defined is "fibrous or filamentary materials") 

1 B225 
I ... withvan output capacity 

(Production capacity might be limited by factors other than output capacity) 

1 B226 
ECCN Controls: 
those for uranium (a separator capable of separating the isotopes o f  lead with a one-mass unit 
difference i s  inherently capable o f  enriching the isotopes of uranium with a three-unit mass 

I difference). (2)vThis entry includes separators with the ion sources and,collectors both in the 
magnetic field and those configurations in which they are external to the field. 

This entry includes separators capable of enriching stable isotopes as well as 

1 B228 
I Related Controls: Plants for the production, separation, or purification of heavy water, 

deuterium, and deuterium compounds and specially desimed or prepared assemblies and 
components for these plants are subject to the export licensing authority o f  the Nuclear 
Regulatory Commission ... 

I Related Definitions: 

c. Constructed o f  either: 
1 .  
austenitic ASTM (or equivalent standard) grain size number of 5 or greater; or 

Equivalent materials which are both cryogenic and H,-compatible; and 2. 

stainless steekofthe 300 series with low sulfur content and with an I 
I 

1 B231 

purification medium 
l C l 0 l  

I b.2. Hydrogen isotope s torage ,z  purification systems using metal hydrides as the storagqor 

I Materials for reduced observables ... usable in "missiles"vor "missile subsystems" 
(MTCR 17.C. 1 .  limits the relevant subsystems to those listed in MTCR 

2.A) 

Deleted: described in 

Deleted: 01 

Deleted: 011 the 

Deleted: specilied i n  

Deleted: or 

Deleted: on the 

Deleted: 11 

Deleted: dnd 

Deleted: a production 

Deleted: dnd 

Deleted: collection? 

Deleted: bquipment aprcially designed 
or prepared lor the production of heavy 
water is 

Deleted: 'Fine-grdin staiiiless steels" in 

thir cntry die deliited to be fine-grain 
austeiittic ?tdinles\ steelr with an AS I M 
(or equiralent standdrd) grain size 
iiuiiiber of 5 or greater 

Deleted: "fine-grain s 

Deleted: si 

Deleted: e 

Deleted: iiiatcrials 

Deleted: dnd 

Deleted:, 

Deleted: and their aubsysteins 



IC107 
I Graphite and ceramic materials usable in “missiles,”\,not controlled by 1 COO7 

(For consistency with MTCR 8.C.S. and with MT reason for control in 
I C007.) 

l C l l l  
NP applies to portions of IC 1 1 1 also described in 1 C225, 1 C228, 1 C230, or 1 C234 
b. 1 .  ?Carboxyl 
b.2. 

d. 

,Hydroxyl -terminated polybutadiene ( H T P B ) , v ~  controlled by the U.S. Munitions List 
(22 CFR I2 1 . 1  Category V(e)(7)) 
Composite and composite modified double base propellants 

(Suggested d.  is to conform with MTCR 4.C.1) 

1C116 
Maraging steels (steels generally characterized by ...) usable in “missiles” having .. 

(Usable in “missiles” is to conform with MTCR 8.C.8.) 

1C117 
Tungsten, molybdenum, and alloys of these metals usable in “missiles” in the form of ... 

(To conform with MTCR 8.C.7.) 

1 C202 

heat treatment. 
I Related Definition: The phrase “alloys capable of ’  encompasses aluminum alloys bef0re.g after 

1C210 
“ F i b r o i i s v ~  filamentary materials” ... 
a. 

b. 

Carbon and aramid “fibroiis,g filamentary materials” ... a “specific tensile strength” of 
23.5 x I O’ni or greater except. aramid ... 
Glass “fibrous.= filamentary materials” ...vcontroIIed by ... 

1 C238 
C h I ori n e t ri fl iiori de 
MT applies to entire entry 

(Covered by MTCR 4.C.4.a.S) 

1 C239 

followiiiK (see List of Items Controlled): 
Related Controls: ._. (2)?Sub-items a,, b., c., and d. are subject to the export licensing authority of 
the U S .  Department of 
Category V.a.2.i. a.14, a.21, and a.20.i) 

a. 
b. 

I High explosivq.substances or mixtures containing more than 2% by weight thereof, of any of the 

Directorate of Defense Trade Controls (see 22 CFR partv 121.1 

I Items:, 
Cyclotctrametliylenetetranitramine (HMX) (CAS 269 1-41 -0); 
Cyclotrirnethylenetriiiitramine (RDX) (CAS I21 -82-4); 

Deleted: other than those 

Deleted: C arboxy 

Deleted: Hydroty 

Deleted: other thdn lhdt 

Deleted: and 

Deleted: and 

Deleted: dild 

Deleted: Aramid 

Deleted: and 

Deleted: described in 

Deleted: s. other thdn those controlled 
by the U S Munitions l i s t  or 

Deleted: Iligh cxploaives for military 

Deleted: Oll ice 

Deleted: I Z I  I 2  

Deleted: l h e  list of iteiiis mntrolled is 
contained iii the t C C N  heading 

l I \ C  



c. Triaminotrinitrobenzene (TATB) (CAS 3058-38-6); 
d. 
e. 

Hexanitrostilbene (HNS) (CAS 20062-22-0); or 
Any explosive with a crystal density greater than 1.8 gm/cm3 and having a detonation 
velocity greater than 8,000 mis 

1 a 5 0  
License Requirement Notes ... 
2. MIXTURES .. 
b A license is not required, except to Cuba, Iran, Libya, Sudan, or Syria for ... 
c A license is not required, except to Cuba, Iran, Libya, Sudan,or Svna for .. 
4 TESTING KITS &Jedical, analytical, diagnostic, and food testing kits containing,a maximum 
of 300 grams per chemical identified in this ECCN IC350 as _a CWC Schedule 2 or 3 chemical 
are excluded from the scope of this ECCN and are controlled under ECCN 1 C395 or ECCN 
1 C995. 

(The 300 grams thieshold for 1 C350 controls should be specified in 1 C350 ) 

Deleted: C eriairi 111 

Deleted: v n ~ l l  quantities of cheiiilcdk 

Deleted: 

Related Controls: Change “The chemicals” to “The following chemicals, which appear on both 
the Australia Group list of precursor chemicals and CWC Schedules 1 or 2,“ and add “For a 
complete list of CWC chemicals controlled by the Department of State, see 22 CFR part I2 1 .  I 
Category XlV(a)( l)(i-iii), (a)(3)(i-iii), and (c)(l-4) for CWC Schedule 1 chemicals and Category 
XIV.a.2, a.4.i, and c.S for CWC Schedule 2 chemicals.” 

a.1 ...( CWC lB(10)) 
a.2 _.. (CWC 1 B(9)) 
a.3 ... (CWC 1 B(9)) 
b.1 ... (CWC 2B(71) 
b.2 ... (CWC 2B(8)) 
b.3 _.. (CWC 2B(4)) 
b.4 ...( CWC 2B(4)) 
b.5 ... (CWC 2B(6)) 
b.6 ... (CWC 2B( 1 1  )) 
b.7 _.. (CWC 2B( 12)) 
b.8 ... (CWC 2B(10)) 
b.9 ... (CWC 2B( 1 I ) )  
b.10 ... j C W C  2B(10)) 
b. I I ... (CWC 2B(4)) 
b.12 ... (CWC 2B(10)) 
b.13 .._ (CWC 2B(4)) 
b.14 ... (CWC 2B(4)) 
b.1 S ... (CWC 2B(4)) 
b.16 ... (CWC 2B(4)) 
b.17 ... (CWC 2B(4)) 
b.18 ... (CWC 2B(14)) 
b.19 ... (CWC 213(9)) 
b.20 ... (CWC 2B( 13)) 



c.1 ... (CWC 3B(1 I ) )  
c.2 ... (CWC 3B(10)) 
c.3 ... (CWC 3B(5)) 
c.4 ... (CWC 3B(7)) 
c.5 _.. (CWC 3B(6) 
c.6 ... (CWC 3B(12)) 
c.7 ... (CWC 3B(13)) 
c.8 ... (CWC 3B( 14)) 
c.9 ... (CWC 3B( 17)) 
c.10 ... (CWC 3B(9)) 
c.1 1 ... (CWC 3B(8)) 

1 C351 
Move the following from 1 C351 or IC991 Related Controls or 1 C991 Related Definitions to 
1 C35 1 License Requirement Notes: 
1 .  

2. 

All vaccines and “inimunotoxins”, as defined below, are excluded from the scope of this 
entry. 
Certain “medical products” and :diagnostic and food testing kits”, as defined below, that 
contain biological toxins controlled under paragraph (d) of this entry, with the exception 
of toxins controlled,under d.5 and d.6, are excluded from the scope of this entry. 
Biological toxins in any other configuration, including bulk shipments, or for any other 
end-uses are ,not  excluded from the scope of ECCN IC351 by this Note. 
For the purposes of this entry, only saxitoxin is controlled under ... 
:Medical products: containing ricin in the form of ... and saxitoxin identified by ... are 
controlled for CW reasons under 1C351, 

I 
I 

3. 
4 .  

Move the following from 1 C991 Related Definitions to 1C351 Related Definitions: 
I Related Definitionz: ... (3J For the purpose of this entry, “medical products” are@ 

pharmaceutical formulations desigmed for human administration in the treatment of medical 
I conditions;,m prepackaged for distribution as medical products; a n d m  approved by the Food 

and Drug Administration to be marketed as medical products. (4J For the purpose of this entry 
“diagnostic and food testing kits” are specifically developed, packaged and marketed for 
diagnostic or public health purposes. 

1 C35 1 Related Controls: Change “Category XIV and 121.7” to “Category XlV(a)( 1 )(i-iii), 
(a)(3)(i-iii), and (c)( 1-4)” 

(AG omits the CCL definitions) 

1 c352 
Related Controls: Move the vaccine exclusion to a Controls paragraph 

1 C353 
Related Controls: Move the vaccine exclusion to a Controls paragraph 

Deleted: for T W  reasons 

Deleted: controlled by 

Deleted: ( I )  

Deleted: ( 2 )  

Deleted: (3)  

1 C354 
Related Controls: Move the vaccine exclusion to a Controls paragraph 



1 c355 
Related Controls: Add "Three chemicals in the family otherwise controlled by 1 C3SS.a.2.a are 
subject to the export control jurisdiction of the Department of State, Directorate of Defense 
Trade Controls 22 CFR 12 1 . I  Category XIV(c)( 1 & S)." 
items: 
a. 1 .a. ... (CWC 2A(2)) 
a.2.a. ... (CWC 2B(4)) 
a.2.b. ... (CWC 2B(S)) 
a.2.c. ... [CWC 2B(6)) 
a.2.d. ... (CWC 2B( I O ) )  
a.2.e. __. (CWC 2B( I 1  )) 
a.2.f. ... (CWC 2B(12)) 
b. 1 .a. ... (CWC 3A( 1 u 
b.l .b. ._. (CWC 3A(2)) 
b.l .c. ... [CWC 3A(3)) 
b.2.a. __.  (CWC 3B15u 
b.2.b. ... (CWC 3B( 16)) 
b.3. ... (CWC 3A(4)) 

Related Controls: ( I )  ... (2) ECCN IC995 controls ... kits .. that contain ... lC3SO.d and IC991 
contains such kits that contain 1 C3S I .d (except d.5 or d.6). ... 

1C991 
items: ... 
b. ~lmmiiiiotoxins"; 
c. "Medical products: ... 
d.  
e. 

"Medical products: ... except ... controlled,under 1C3S1 .d.S and d.6; and 
:Diagnostic and food testing kits: ... except ... controlledvunder IC351 .d.S and d.6 

lDl0l  
N P  applies to "software" speciallv designed for the "use" of items controlled by 1 BIOI .a for N P  
reasons. 

1 D201 

controlled by I0201 
I "Software", not controlled by 1 DO01 or 1 D101, specially designedifor the "use" of items 

Deleted: CB 

Deleted: ( B dpplics to entire entry 
[lie C oiiiiiierce Country C h a n  IS not 
designed to deteniiirie licesing 
rcquirciiients for iteiiis controlled for CB 
redsolis i n  IC395 A license is required, 
for C B reasons to export or reexpon 
iiiiyturrs controlled by IC395 a anid test 
lots cpiiltrp,.ed bu IC395 b to Stdtes not 
Party to tlic CWC (destinations not listed 
in Suppleillen1 No1 2 to part 745 of thc 
LAK) 

Deleted: for CW reasons 

Deleted: or iiiodified 



“Technology”. not controlled by 1 EO01 or 1 E002, in accordance with the “MTCR General 
Technology Note: for the “development”, “production”, or ”use” of items controlled by 1 A002, 
1 A 1 02 ,... 1 CO IO. ... for MT reasons 

(For consistency with MTCR 6.E. 1 .  and 8.E. 1 ; 
1 EO0 I does not cover all MTCR development or production technology, because 
“MTCR General Technology Note” is broader than the Wassenaar General 
‘Technology Note.) 

NPapplies to”technology”foritemscontrol1ed by 1A002. IBOOI, 1B101, lC116, IDOOI, or 
I DI 01 for NP reasons 

(For consistency with NSG 2.E.l;  
portions of 1 A002 are covered by both MTCR and NSG) 

1E102 

controlled by IDOOI, 1D101, or ID103 
1 “Technology” according to v‘cMTCR Related Technology” for the “development” of “software” 

( 1  El  02 would become redundant if 1 El  01 were revised per the above.) 

1 E201 
1 “Technology” according to~,“NSG Technology Controls” not controlled by I E O O l  or 1 E101, for 

the “development”, “production”, or “use” of items controlled by ... lBOOl .a, 1B101, ... IC1 16, 
... IDOOI, ID101 or ID201 forNPreasons 

(Since “NSG Technology Controls” are broader than the Wassenaar General 
Technology Note, 1 EO01 does not cover all “development” and “production” 
technology for NSG items; NSG covers parts of I BOO1 a, 1 C 1 16, I DO01 , and 
I D101) 

1 E202 

of goods controlled by 1 A202 or 1 A225 to 1 A227. 
I “Technology” according to i. “NSG Technology Controls” for the “development” or “production” 

(Revised I E201 would make I E202 redundant). 

1 E203 

controlled by 1 D201 
1 “Technology” according to ?“NSG Technology Controls” for the “development” of “software” 

(Revised 1 E201 would make 1 E203 redundant) 

1 E350 
I “Technology” according to p‘‘AG Related Technology” for,,the “develoument”, “production”, o r  

of chemicals controlled by 1 C350 
( 1  E350 is probably an empty box because of 1 EO01 coverage of technology for 
the production of 1 C350 chemicals. If 1 E350 is not an empty box, i t  would be 
helpful to indicate in what manner i t  supplements 1 EO01 . “AG Related 
Technology” is broader than the Wassenaar General Technology Note and is not 
limited to Facilities designed or intended to produce chemicals) 

Deleted: the Generdl rechnology Nute 

Deleted: the General rechnology Vote 

Deleted: thc General rcchnuhgy Note 

Deleted: the General Tcchiiology Note 

Deleted: the ‘Gcneral leclmalogy 
Note ’ 

Deleted: facilities designed or intended 
to produce 

Deleted: 1 ~ 3 5 1  



I v  
(AG does not list technology for disposal of chemicals or microbiological 
materials) 

2B116 
Vibration test systems, equipment, and components therefor usable for “missiles” or “missile 
subsystems”. 

(usable for “missiles” or “missile subsystems” is to conform with MTCR lS.B.1) 

Uni t :  .)Juniberv I 2B201 Related Definition: v“Positioning accuracy” of“numerical1y controlled” machine tools is to be 
determined and presented in accordance with this entry in coniunction with the requirements 
below: 
(a)  Test conditions (IS0 230/2 ( I  988), paragraph 3): 

( I ) For 12 hours before and during measurements, the machine tool and accuracy 
measuring equipment will be kept at the same ambient temperature. During the 
premeasurement time, the slides of the machine will be continuously cycled 
identically to the way they will be cycled during the accuracy measurements; 
The machine shall be equipped with any mechanical, electronic, or software 
compensation to be exported with the machine; 
Accuracy of measuring equipment for the measurements shall be at least four 
times more accurate than the expected machine tool accuracll; 
Power supply for slide drives shall be as follows: 
( i )  

(ii) 

( 1 1 1 )  

(b)  Test Program (paragraph 4): 
Feed rate (velocity of slides) during measurement shall be the rapid traverse rate; 
N.R.: 

Measurements shall be made in an incremental manner from one limit of the axis 
travel to the other without returning to the starting position for each move to the 
target position; 
Axes not being measured shall be retained at mid-travel during test of an axis 

( 2 )  

( 3 )  

(4) 
Line voltage variation shall not be greater than + or - 10% of nominal 
rated voltage; 
Frequency variation shall not be greater than + or - 2 Hz of normal 
frequency; 
Lineouts or interrupted service are not permitted. 

. . .  

( I )  
In the case of machine tools which generate optical quality surfaces, the 
feed rate shall be equal to or less than SO mm per minute; 

(2)  

(3) 
Presentation of the test results (paravraph 2): 
( I )  “Positioning accuracy” (A) and 
(2)  The mean reversal error (B). 

Note: Stated positioning accuracy levels derived under the following procedures from 
measurements made according to IS0 230/2 ( 1988) or national equivalents may be used 
for each machine tool model if provided to, and accepted by, national authorities instead 
of individual machine tests. 
Stated “positioning accuracy” are to be derived as follows: 

(c )  

Deleted: “I echnology” acwrding to 
the “General I echnology Note” for the 
disposal of chemicdk or microbiological 
illdterldk controlled by IC350. 1C351, 
IC352 IC353 or IC354 

Deleted: t quipiiicnt 111 11 

Deleted: , pans and duxssories in $ 
\ d u e  

Deleted: N A 



I .  
2. 
3. 

4. 

5 .  

6 .  

Select five machines of a model to be evaluated; 
Measure the linear axis accuracies according to IS0 23012 ( I  988); 
Determine the accuracy values (A) for each axis of each machine. The method of 
calculating the accuracy value i s  described in the I S 0  23012 (1988) standard; 
Determine the average accuracy value of each axis. This average value becomes 
the stated “positioning accuracy” of each axis for the model (A, A,, ... ); 
Since 2B201 refers to each linear axis, there will be as many stated “positioning 
accuracy” values as there are linear axes; 
If any axis of a machine tool not controlled by this entry has a stated “position 
accuracy” of 0.006 mm or better (less) for grinding machines, and 0.008 mm or 
better (less) for milling and turning machines, both according to IS0 230/2 
( 1988), then the builder should be required to reaffirm the accuracy level once 
every eighteen months. 

a. I .  

b.1. 
‘Technical Notes: 
I.  

2. 

3. 

... according to I S 0  230/2 ( 1988) ... 
Note: _ . _  b. ... according to IS0  23012 ( 1988) 
... according to IS0 23012 (1988) ... 

Axis nomenclature shall be in accordance with International Standard IS0 841, 
“Numerical Control Machines - Axis and Motion Nomenclature”. 
Not counted in tlie total number of contouring rotary axes are secondary parallel 
contouring rotary axes the center line of which i s  parallel to tlie primary rotary axis. 
Rotary axes do not necessarily have to rotate over 360 degrees. A rotary axis can be 
driven by a linear device, e.g., a screw or a rack-and-pinion. 

2B206 
I Unit:Jjumbel;. 

2B209 
I Unit: vMachines and mandrels in number? 

2B228 
I Rotor fabrication assembly equipment, ... 

2B350 

1 .  
I vNotes: 

‘Ihe controls in this entry do not apply to equipment that i s  (a) specially designed for use 
in civil applications ... and (b) inappropriate ... for use in storing, processing, producing or 
conducting and controlling tlie flow of chemical warfare agents or any of the chemical 
weapons precursors controlled by 1 C350. 
The objective of 2B350 should not be defeated by the transfer of any non-controlled item 
containing one or more controlled components where the controlled component or 
components are tlie principal element of the item and can feasibly be removed or used for 
other purposes. 

2. 

Deleted: Fquipmenl in n 

Deleted: , pdrts and acccssorics in $ 
balue 

Deleted: Equipment 

Deleted: parts and accessories iii $ 
\ d u e  

Deleted: diid 

Deleted: Related Conbols 



N.B.: In iudging whether the controlled component or components are the principal 
element. the following factors should be weighed: quantity, value, technological 
know-how involved, and other special circumstances. 

3.  The objective of 2B3S0 should not be defeated by the transfer of a whole plant, on any 
scale, which has been designed to produce any CW agent or AG-controlled precursor 
chemical (see 744.6(a)(3)). 
(Suggested Notes 2 and 3 are to conform with Australia Group texts.) 

Related Controls: Add “Also see ECCNs OBOOl, 1 B230, 2A226, 2A292, 2A293, and 2B23 1 and 
22 CFR 12 1 . 1  Category XIV(f, j ,  k, I).” 

2B351 
I Toxic gas monitoring systemsand dedicated detectors,, as follows (see List of Items Controlled) 

(2B3S 1 may be an empty box, because of ITAR Category XIV.f.2 controls. If not, it 
would be helpful to specify more clearly what it controls.) 

Related Controls: Add “Equipment for monitoring and detection, and identification of chemical 
agents which have military application and produce a powerful physiological effect or biological 
agents which have been modified to increase their capability to produce casualties in humans or 
livestock, degrade equipment, or damage crops are subject to the export licensing authority of the  
Department of State, Directorate of Defense Trade Controls (see 22 CFR part 12 I .  1 Category 
XIV(f)( 2))” 
Related Definitions: Move (and revise) second sentence to two Notes, as follows: 

vThis entry controls ... I Notes: 1 .  
vThis entry does not control those used for batch mode operation i n  laboratories. 2. 

2B352 
Related Controls: Add: “Equipment for dissemination, detection, identification, and production 
of, and defense against, chemical agents and biological agents are subject to the export licensing 
authority of the U.S. Department of State, Directorate of Defense Trade Controls (see 22 CFR 
121 , I  Category XIV(f-I)). See also ECCN 2B22S.” 

(In 2B352.d “capable of‘ conforms with AG, even though EU uses ”designed for”) 

2E101 
“Technology” according to the “MTCR General Technology Note” not controlled by 2E00 1 or 
2E002 for the “development”, “production”, or “use“ of equipment or “software” controlled by 
2B004,2B009,2B104,2B105,2B109,2Bl16,2B117,2B119 to 2B122,2D001,2D002 or 
2D 1 0 I for M‘I reasons 

(The undefined expression “directly associated” in the “MTCR General 
Technology Note” differs from the defined word “required” in the Wassenaar 
General ‘Technology Note. Not all technology for 2B004, 2B009, 2D001, or 
2D002 is covered by MTCR 3.E. l . )  7.E.2., or 1S.E.l .)  

2E201 

2E10 I for the “development”, “production”, or “use” of equipment or “software” controlled by 
I “Technology” according to,NSG “Technology Controls” not controlled by 2E001, 2E002, or 

1 ... 28004, . . . ~ . . .  20104, 2B109, 2BI 16, ... 2D001, ... 2D101 2D201 or 2D202 for N P  reasons 

Deleted:, 

Deleted: therefor 

Deleted: I he mtmt of thls entry IS  to 
cuntrol 

Deleted: ldtller tllm 

Deleted: the General I echnulogy Note 

Deleted: 78008, 



(‘[he undefined expression “directly associated” in the “NSG Technology 
Controls” differs from the defined word “required” in the Wassenaar General 
Technology Note.) 

2E301 

“development”, “production”, or “use” of items controlled by 2B3.50, 2B3.51 and 2B352 
I “Technology” according to,“AG Related Technology” not controlled by 2E001 or 2E002 for the Deleted: the ‘General rechnology 

Note 

(The undefined expression “directly associated” in the “AG Related Technology” 
differs from the defined word “requiied” in the Wassenaar General Technology 
Note.) 

Deleted: d 

3A101 
NP applies to portion of 3A101 .b  also described in 3A201.c. 
a. Analog-to-digital converters, usable in “missiles”, having any of the following 

characteristics: 
I .  Designed to meet military specifications for ruggedized equipmentar  
2. Designed or modified for military use and being any of the following types: 

a. 

I 
Analog-to-digital converter “microcircuits”, which are “radiation- 
hardened” or have all of the following characteristics: 
1 .  

2.  

3. Hermetically sealed; or 
Electrical input type analog-to-digital converter piinted circuit boards or 
modules, having all of the following characteristics: 
I .  

2. 

3. 

Having a quantization corresponding to 8 bits or more when coded 
in the binary system; 
Rated for operation in the temperature range from below -54°C to 
above - + I  25°C; aiid 

b. 

Having a quantization corresponding to 8 bits or more when coded 
in the binary system; 
Rated for operation in the temperature range from below -45°C to 
above +55”C: aiid 
Incorporating “microcircuits” specified in 3A 101 .a.2.a 

(To coiifoi-m with MTCR 14.A.l.) 

(1‘0 conform with MTCR I 5.B.5) 
b. Accelerators usable for “missiles” or ”missile subsystems” capable of ... 

Note: 3A101 .b. does not,control equipment specially designed for medical purposes. 
Electronic assemblies and components, not controlled by 3A001 .a.2.a. desimed or 
modified for use in “missiles” and specially designed for military use and operation at 
temperatures in excess of 125°C. 

Deleted: include 

c. 
I 

3 A229 
1 Finiig sets and equivalent high-cui-reiit pulse generatorsVas follows ... 

I b 8 .. vto operate .. Deleted: for use 

Deleted: (lor detoiidtorr contrulled by 
3,2232 ) (NSG 6.A.2.b is not limited to firing sets for detonators controlled by 3A232) 

3 A233 



Mass spectroineters ..., as follows (see List of Items Controlled), and ion sources therefor. 

3D101 
“Software” specially designed or modified for the “use” of items controlled by 3A 101 .b. usable 
for testing “missiles” or “missile subsystems”or of the portion of 3A00l .a.2.a. controlled for MT 
reasons 

(To conform with MTCR 15.D.I.  and 1 l.D.1) 

3E101 
“Technology” according to tliev“MTCR General Technology Note” not controlled by 3E001 for 
the “development”, “production”, or “use” of equipment or “software” controlled by, 

Deleted: General I echnolugy Note 

Deleted: 3.4001 d I ur 2 

3A001 a I.a, a . 2 4  or a.5.q 3A101, or 3D101 for MT reasons. 
(1 he “MTCR General Technology Note” uses the undefined expression “directly 
associated,” rather than the Wassenaar defined term “required.” Therefore, 3E00 I 
may not control all MTCR-controlled development or production technology ) 

3E102 
“l’ecliiiology” according to the*“MTCR General Technolovy Note” 
“software” controlled by,3D101. 

for the “development” of Deleted: Generdl TeLhiiology Note 

Deleted: 31 101 

(The suggested revision of3ElOl would make 3E102 superfluous. MTCR 15.E.l. 
covers technology for the production or use, as well as the development, of 
3D101, not 3E101.) 

3 E20 1 

“development”, “production”, or “use” of equipment controlled by 3A001 .e.2 or e 3, 3A201, 
3A225 to 3A233 for N P  reasons 

I “Technology” according to,“NSG Technology Controls” not controlled by 3E001 for the Deleted: the Clenerdl I ecliiiology hote 

(“NSG ‘Technology Controls” uses the undefined expression “directly associated,” 
rather than the Wasseiiaar defined term “required.” Therefoie, 3E001 may not 
control all NSG-controlled dekelopnient or production technology.) 

4A101 
I b. Designed as ruggedizedr 

(4A00 1 a 2 . a  covers “radiation-hardened”) 

4A102 
“liybrid computers” “specially designed” for ‘modelling,’ simulation, or design integration of 
“missiles” or “missile subsystems” These items are subject to the export licensing authority of the 
Department of State ... 
Note I :This control applies only when the equipment is supplied with software described in 

Note 2:The ‘modelling’ includes in particular the aerodynamic and thermodynamic analysis of  the 
7D103 or9D103. 

systems. 
(’Io conform with MTCR 16.A. l . )  

Deleted: ut  “radldtion hardened ’ 



4E101 
“Technology” according to “MTCR General Technolozy Note” not controlled by 4E00 1 for the 
“development”, “production”. or “use” of items controlled by 4A001 or 4A101 for MT reasons 

(The “MTCR General Technology Note” uses the undefined expression “directly 
associated,” rather than the Wassenaar defined term “required.” Therefore, 4E001 
may not control all MTCR-controlled development, production, or use 
technology.) 

SD101 
“Software” specially designed or modified for the “use” of items controlled by 5A101 usable for 
“missiles” 

(MTCR 12.D.3. is limited to software usable for “missiles”) 

SE101 

“production”, or “use” of equipment or “software” controlled by 5AlOl.or 5D101 
I “Technology” according to the,“MTCR General Technology Note” for the “development”, 

(To conform with MTCR 12.E. 1 .  The MTCR General Technology Note differs 
from the Wassenaar General Technology Note. The former uses the undefined 
expression “directly associated”; the latter uses the defined term “required.”) 

6A102 
NP applies to portion of 6A102 also described in 6A202. 

6A108 

c. 
(MTCR does not include Related Controls part ( I ) )  

Radomes designed to withstand a combined thermal shock greater than 4.184 x 10” Jim’ 
accompanied by a peak over pressure of greater than 50 kPa, usable in protecting rocket 
systems and unmanned air vehicles against nuclear effects (ex . ,  Electromagnetic Pulse 
(EMP), X-rays, combined blast and thermal effects), and usable for “missiles” 

(To confbrm with MTCR 18.A.3.) 

6A203 
I Unit: Equipment and components in numberv 

(NSG 1 .A.2, S.B.3, and 5.B.4 do not control parts or accessories) 

6A205 
Unit: Equipment in numbeq I $  v 

(Existing 6A20S.b is completely covered by 6A005.d.2.c) 
b. Neodymium-doped (other than glass) lasers with an output wavelength between 1000 and 

1 100 nm incorporating frequency doubling to give an output wavelength between 500 and 
550 nm with an average output power of greater than 40 W. 

(New 6A205.b would cover NSG 3.A.2.c.2) 
... I c. 

Deleted: General I echiiology Note 

Deleted: pans and accessories i n  $ 
\ d lue  

Deleted: , pdrts and dLLCSSUrICS In $ 
value 

Deleted: Tundble pulsed single-mode 
dve ldser oscilldtvrs Lapdble of dn 
d\erdge power vutput of geater  than I 
W d rcpctitivn rdtc gredter than I kHz d 
pulse less than 100 ns and a wavelength 
between 300 rim and 800 niii 

Deleted: , exccpt single-mode 
oscillators 



Note: 6A205.c. does not control single mode oscillators. 
(Single-mode oscillators are covered by existing 6A205.b and by 6A005.d.2.c) 

Note: 6A205.d does not control the higher power (typically 1 to 5kW) industrial COz. 
lasers used in applications such as cutting and welding, as these latter lasers are either 
continuous wave or are pulsed with a pulse width greater than 200 ns. 

d. ... 

d. dye single-mode 

6A225 
1 Unit: Equipment in  niimbei; 

d.2.c all 

Recapitulation NSC 3.A.2 6A005 
a. Copper a.2.a all 
b. Argon a.6 part 
c.1.a single-mode c.2.b.2.a.2 all 

c.2.b.2.b.2 pait f. all 
c.2 doubling nem 

c. 1 .b multiple-mode 

old b all 
e. dye other c. a 
f. Alexandrite c.1 .b.2 all 
g. carbon dioxide a.4 part 
h. pulsed excimer a.1 .c.2 all 

Related Definition (3) e. all 
i. Raman 

Deleted: parts and accessories in $ 
\ d l lK  

6.4226 

6B108 Deleted: pans and accessories 111 $ 

I Unit: Eumbey 

I Systems ... specially designed for radai cross section measurement usable for “missiles” 

Deleted: bquiplllent 111 II 

\alUe 

Deleted: and thrir  “missile subsystems: 
(MTCR 17.B.l is limited to systems usable for “missiles” and for those “missile” 
subsystems which are listed i n  MTCR 2 ) 

6D102 
“Software” specially designed or modified for the “use” of equipment controlled by 6A008, 
6A 108, or 6B008 for M‘I‘ reasons 

(To conform with MTCR 1 I.D.l and 12.D.3.) 

6E101 

6E002 for the “development”, “production”, or “use” of equipment or “software” controlled by 
6A002,6A007.b and c, 6A008,6A 102,6A 107,6Al08,6Bl08,6D002,6Dl02 or 6Dl03 for 
MT reasons 

I “Technology” according to?“MTCR General Technology Note” not controlled by 6E001 or Deleted: tlie General Technology Nole 



(The MTCR General Technology Note differs from the Wassenaar General 
Technology Note. The former uses the undefined expression “directly associated”; 
the latter uses the defined temi “required.”) 

6E201 
“Technology” according to,“NSG Technology Controls” other than that controlled by 6E00 1 or 

6A005,6A202, 6A203, 6A205, 6A22S or 6A226 for NP reasons 
I -  6E002 for the “development”, “production”, or “use” of equipment controlled byT6A003, 

(“NSG Technology Controls” uses the undefined expression “directly associated,” 
rather than the Wassenaar defined term “required.” Therefore, 6E00 1 and 6E002 
may not control all NSG-controlled development or production technology.) 

(Deletion made possible by addition of “for NP reasons” in the heading.) 
I $  

7A103 
I a. Ineitial or other equipment using accelerometers or gyros controlled by 7 A 0 0 l v ~  7A002 

for M’T reasons, or 7A I O 1  or 7A 102 and systems incorporating such equipment. 
(To conform with MTCR 9.A.6.) 

7A105 
... having any of  the following characteristics: 

a. Capable ofprovidinE navigation information under the following operational conditions: 
4. 
5.  
Designed or modified for use with the unmanned vehicle portion of the definition o f  
“missile”. 

At speeds in excess of 5 IS  m/sec ( I  ,000 nautical miles/hour); and 
At altitudes in excess of 18 km (60,000 feet); or 

b. 

(To conform with MTCR 1 1  .A.3.) 

7B101 

MT portions of7A001-7A003 
I ... designed or modified to be used with equipment controlled byJA004 or 7A101-7A104, or the 

7B103 

designed for equipment controlled by 7A 1 17 
I v“production Facilities” or “production equipment,” not controlled by 70001 or 70003, specially 

(To conform with MTCR 2.B.I. and 2.B.2.) 

7D101 
“Software” specially designed or modified for the “use” of equipment controlled by 7A001 to 
7A004,7A006,7A I O  I to 7A 104,7A 106,7A I IS, 7A 1 16,7A117,7B001,7B002,7B003,7B101, 
7U I02 or 7131 03 for M‘I reasons and “software” specially designed for the “use” of equipment 
controlled by 7A005 or 7A 1 OS for MT reasons 

(Toconfomiwith MTCR2.D.1. ,2 .D.3. ,9 .D.I . ,  lO.D. I . ,  l l . D . l . , a n d  l l.D.2.) 

7D102 

Deleted: the General I ethnology Note 

Deleted: 6,4003 a 2.6A003 a 3, 
6A003 a 4, 6A005 a I c, 6A005 a 2 a, 
SA005 c I b 6A005 c 2 c 2 
6A005 c 2 d 2 b 

Deleted: L( C N  Controls I his entry 
only c o ~ ~ t r o l s  technology ’ 101 ‘lasers” in 
6A005 that are controlled for N P  reasons 

Deleted: 

Deleted: 7A001- 

Deleted: S p e c d l y  designed 



b. Integration “software” specially designed for the equipment controlled by 7A003 or 
7A 103.a for MT reasons 

(To conform with MTCR 9.D.2.) 

“Software” specially designed for modelling,~simulation, or design integration of the “guidance 
sets” controlled by 7A 1 17, 

(To confoim with MTCR 16.D.l .)  

7E101 
I ”Technology”, not controlled by 7E001, 7E002, or 7E003, according to theT“MTCR General 

Technology Note” for the “development”, “production”, or “use” of equipment or “software” 
controlled by ... 7D001, 7D002, 7D003, ... for MT reasons 

(The MTCR General Technology Note differs from the Wassenaar General 
Technology Note. The former uses the undefined expression “directly associated”; 
the latter uses the defined term “required.”) 

7E104 
Design “technology”, not controlled by 7E004.b.5, . 

7E105 
Design “technology” for integration of air vehicle fuselage, propulsion system and lifting control 
surfaces, designed or modified for “missiles,” to optimize aerodynamic performance throughout 
the flight regime o f a n  unmanned air vehicle. 

(To conform with MTCR 1 O.E. 1 .) 

9A101 
I Unit:,niimbec 

(MTCII 3.A.1. and ECCN 9A 101 do not control parts or accessories) 

9A104 
Rocket and unmanned air vehicle systems, as follows (see List of Items ControlledXalso see 
9A 120) (These items are subject to the export licensing authoiity of the Department of State, 
Directorate of Defense Trade Controls. See 22 CFR part 121) 
Items: 
a. Complete rocket systems (including ballistic missile systems, space launch vehicles. and 

km; 
Complete Linmanned air vehicle systems (including cruise missile systems, target drones 
and reconnaissance drones), capable of delivering at least a 500 k g  payload to a 
maximum range o f a t  least 300 km 

I sounding rockets) capable of delivering at least a 500 kg payload to a range of at least 300 

b. 

(To conform with MTCR 1 .A.1. and 1 .A.2.) 

Deleted: or 

Deleted: or fur thelr design integration 
wi th  iiiiFsiles’ 

Deleted: General lechnology Note 

Deleted: Equipment 111 

Deleted: pans and awessories in $ 
\ d I U C  

Deleted: S 

9,4105 
Liquid propellant rocket engines, not controlled by 9A005, as follows: 



Items: 
a. 

b. 

Liquid propellant rocket engines, usable in “missiles”, having a total impulse capacity of 
1 . 1  MNs or greater; 
Liquid propellant rocket engines, usable in rockets with a range capability of 300 km or 
greater, other than those controlled by 9A105.a, having a total impulse capacity of 0.841 
MNs or greater. 

(Item detail needed to conform with MTCR 2.A.l.c. and 20.A.I.b.) 

Systems or components ,vm controlled by 9,4006 or 9A008, usable in “missiles”, as follows ... 
Unit: <number;. 

(MTCR 2.A.l.e, 3.A.3, 3.A.5, and 3.C.1 (and 9A106) do not control parts or 
accessories) 

(To conform with MTCR 3.C.1 .) 

I 9A106 

I a.  interior lining usable for rocket motor cases in “missiles”; 

b. Rocket nozzles; 
c. . Thrust vector control subsystems: .... 

I,iquidvanJ slurry propellant (including oxidizers) control systems ... I d. 
(‘To conform with MTCR 3.A.5.) 

9.4107 

Items : 
a. 

b. 

I Solid propellant rocketvniotors, as follows, .._: 

Solid propellant rocket motors, usable in “missiles”, having a total impulse capacity of 
I .  1 MNs or Kreater; or 
Solid propellant rocket motors, usable in  rockets with a range capability of 300 km or 
greater having a total impulse capacity of0.841 M N s  or greater. 

(Item detail needed to conform with MTCR 2.A.l.c. and 20.A.l.b.) 

9.4108 
~ Rocket motor cases. ‘insulation’ components and nozzles therefor, other than those controlled 
by 9A008, usable in v”missiles” (These items ...) 

(To conform with MTCR 3.A.3.) 

9.4109 

therefor, usable in “missiles” 
I Hybrid rocket motors,\other than those controlled by 9A009, and specially designed components 

(To conform with MTCR 3.A.6.) 

Composite structures, laminates and manufactures thereof, other than those controlled by, 
1 A002, 1 A 102, or 9A010, specially designed for use in “missiles” orV“missile subsystems” 

(To conform with MTCR 8.A. I ,  which covers composite structures, laminates, 
and manufactures thereof specially designed for use in MTCR 2.A. subsystems, 
which omit the portion of 9,4005 not also described in 9A105.a and omit all of 

I 9 A 1 1 0  

Deleted: other than those 

Deleted: Fquipmcnt arid components 
Il l  

Deleted: parts and accessories 111 $ 
balue 

Deleted: Ahldtlve liners for thrust 
boiiiust~on cbaiiibers 

Deleted: 01 

Deleted: Kilglil~5 

Deleted: Solid rocket propulsion 

Deleted: rocket5 with a range 
cdpability of 300 k i n  or greater 

COlllpOllKill~ 

Deleted: usable in rockets uith a range 
cdpahility of  300 K i n  or gredter, 

Deleted: entry 

Deleted: the suhs)stems controlled by 
entr ics 9A00S 9A007 YAIOS a, 9A106 
to ‘)A 108 ‘IA I I6 or YAI 19 



9A007.b-e, 9A106.b, 9A107.b, 9A108, 9A1 17, 9A1 18, and 9A1 19.b, but which 
include 7A 1 17 and “weapon or warhead safing, arming, fuzing, and filing 
mechanisms.”) 

N P  applies to composite structures also described in lA202 

9.4116 
I Reentry vehicles,, and equipment designed or modified therefor usable in “missiles”, as follows 

(see List of Items Controlled): (These items ... ) 
Items: 
a. 
b. 

c. 

I leat shields, and components thereof, fabricated of ceramic or ablative materials; 
Heat sinks and components thereof fabricated of light-weight, hiEli heat capacity 
materials; 
Electronic equipment specially designed for reentry vehicles. 

(To conform with MTCR 2.A.1 .b; the probable intent is to control reentry 
vehicles as well as the equipment therefor listed in a, b, and c, in which case 
MTCR should either delete the comma from before “as follows” or list reentry 
vehicles as another sub-item.) 

9.4118 
Devices to regulate combustion ?of  rainietiscramietipulse jet/combined cycle engines which are 
usable in,7“missiles” (These items ... ) 

( f o r  consistency with MTCR 3.A.2.) 

9A119 
Individual rocket stages, usable in rockets with a range capability equal to or greater than 300 

I Km T . . .  

9A121 
Weapon or warhead safing, ainiinK, fuzing, and firing mechanisms usable in “missiles” (l’hese 
items are subiect to the export licensing authority of the  U.S. Department of State, Directorate of 
Defense Trade Controls. See 22 CFR part I2 I .I 

(To conform with MTCR 2.A. 1 .f.; all parts of MTCR 2.A.1. must appear on the 
CCL in order to provide a basis for numerous cross references to “missile 
sit bs ys t ems.”) 

9B105 
I Wind ttinnels for speeds of Mach 0.9 or more usable for “missiles”vor “missile subsystems“ 

(MTCR 1 S.0.2. is limited to items usable for the subsystems listed in  MTCR 
2.A.) 

Deleted: usable in ‘ h i i d C $ ’  

Deleted: usable 111 englnrs 

Deleted: rockets uith a range 
Lnpnhtlit) giealei lhdn 300 k m  01 greater 
controlled by 91\01 I or 9 A I  I I 

Deleted: dlld tlieir subsystems 

9B106 
Environmental chambers and anechoic chambers, usable for “missiles” or “missile subsystems,” 
as follows: 

(To conform with MTCR 15.B.4) 



9B115 

Items: 
a. "missile subsystems"; 
b. 
c. "other rocket subsystems" 

I Specially designed "production equipment" for the,following: 

"missile propulsion components, equipment, or materials"; 

(To conform with MTCR 2.B.2., 3.B.2., and 20.B.2. "production equipment"; 
MTCR 2,3, and 20 omit the portions of 9A00S and 9A006 not overlapping 
9A 1 OS, the portion of 9A009 not overlapping 9A109, and all of 9A 106, 9A007.b- 
e, and 9A008 but include 7A 1 17, the MT portion of 9A001, and "weapon or 
warhead safing, arming, fuzing, and firing mechanisms", which i s  proposed to 
become new 9A 1 2 1 ,) 

9B116 

a. "missiles"; 
b. "missile subsystems"; 
c. 
d. "other rocket subsystems" 

1 Specially designed "production facilities" for the, following$ems: 

"missile propulsion components, equipment, and materials"; or 

(To conform with MTCR I .B. l . ,  2.B.1., 3.B.1., and 20.B.1. "production 
facilities"; MTCR I ,  2, 3, and 20 omit 9A004, 9A007.b-e, 9A008, and 9A104, the 
portions of 9A005 and 9A006 not overlapping 9A I OS or 9A 106, and the portion 
of 9A009 not overlapping 9A 109 but include "missiles," 7A 1 17, the MT portion 
of 9A001, and "weapon or warhead safing, arming, fuzing, and firing 
mechanisms" proposed for new 9A 12 1 .) 

Deleted: ~ys tc ins .  sub-sqstems. and 
components controlled by YA004 to 
4A009 94011 9.2101 YA103toYA10Y 
Y A I I I  YA116toYAIIY 

Deleted: bystrim sub-systems, and 
coinponcnts controlled by YA004 10 
YAOOY 9401 I YA012 YA101 YA104 to 
9A1(19 9 A l I I  9 A l l 6 t o Y A l l Y  

Deleted: 11 

9B117 
'lest benches and test stands for solid or liquid propellant rockets or rocket motors usable for 
"missiles" or "missile subsystems'' having either of the following characteristics: 

(MTCR lS.B.3. i s  limited to test equipment usable for "missiles" or "missile 
subsystems") 

9D101 
"Software" specially designed or modified for the "use" o f  goods controlled by 9B001 to 9B005, 
9B007,9BIOS, 9BI06,9Ul 16 or 9B1 17 for MT reasons 

(ToconformwithMTCR I.D.1,2.D.1,3.D.I,1S.D.I,and20.D.I.) 

9D103 

"missile subsystems" 
I "Software" specially designed for modelling, simulation or d e s i g  integration of "missiles", o rv  Deleted: the subsystem controlled by 

Y.4005, Y4007, YA105 a, YA106, 9A108, 
Y A l l 6 o r Y A I I Y  

(To conform with MTCR 16.D.l.; MTCR 2 subsystems omit the portion of 
9A00S not overlapping 9A10S.a and omit all o f  9A007.b-e, 9A106.a and .b, 
9A 107, 9A 108.a and .b, 9A 1 17, and 9A 1 18 but include 7A 1 17 and "weapon or 
warhead safing, aiming, fuzing, and firing mechanisms" proposed for new 
9A121) 



9E101 
“Technology” according to >.“MTCR General Technology Note” not controlled by 9E00 1 or 1 -  9E002 for the “development”,b “production”, or “use” of commodities or software controlled by 
9A001,9A005to9A011.9A012,9A101.b,9A104to9A111 or9A115to9A119,9A121,9B001 
to 9B004,9B006,9B007,9B105,9B106,9B115 to 9B117,9C110,9D001 to 9D004,9D101, 
9D 103,9D 104 or 9D105 for MT reasons 
Related Controls: “‘Technology” controlled by 9E101 for items in ... 9A110 that are specially 

I designed for use in,“missiles” or “missile subsystems”, ... 
(ToconformwithMTCR l.E.I.,2.E.1.,3.E.I., 12.E.1., 15.E.I., 16.E.I., 19.E.I., 
and 20.E. I .  The MTCR General Technology Note differs from the Wassenaar 
General Technology Note. The former uses the undefined expression “directly 
associated”; the latter uses the defined term “required.”) 

9E102 
I “Technology“ according to ther“MTCR General Technology Note” for the “use” of space launch 

vehicles specified in  9A004, or commodities or software controlled by 9A00II9A005 to 9A012, 
9A 101,9A 104 to 9A I 1 I ,  9A115 to 9All9,9A121,9BOOl to 9B004,9B006,9B007, 9B105, 
9B106,9D1 15,9B116,9BI 17,9D001 to 9D004,9D101,9D103,9D104 or 9D105 for MT 
reasons 

(If 9El0l were revised as suggested above, 9E102 would become redundant 
except for technology for space launch vehicles in 9A004.) 

Deleted: the General rechnology Notc 

Deleted: (11 

Deleted: iiussllc yysteiiis and 
subsystem, 
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From: "Crescent Carpets" <crescentcarpets@yahoo.com> 
To: <SQuarter@bis.doc.gov> 
Date: 
Subject: 

1 1 / I  1 /2004 1 : I  3:07 PM 
FW:  comments on foreign policy-based export controls 

-----Original Message----- 
From: Crescent Carpets [mailto:crescentcarpets@yahoo.com] 
Sent: Thursday, November 11,2004 12:39 PM 
To: SQuarter@bis.doc.gov.com 
Subject: comments on foreign policy-based export controls 

Dear Ms. Quarterman, 
Crescent Carpet Importers is a small company which imports carpets mainly 
from Spain and Belgium into New York. The past year has been extremely 
difficult for us. Our shipments have been delayed at the European end 
because of regulations imposed there. When they get to the United States, 
they are held in customs for lengthy periods of time. Our terms with our 
vendors are 60 days; our terms with our clients are 30 days. Because of all 
the delays, we are forced to pay for our merchandise long before we receive 
payment from our clients. In many cases over the past year, our customers 
have cancelled because they could no longer wait for the goods. 
In addition, the extra fees imposed for all the x-rays and handling by 
customs are a hardship. We cannot pass this cost on to our customers 
because we would price ourselves out of the market, between this and the 
climbing euro. 
Best regards, 
Angela Kozuch, Administrator 

mailto:crescentcarpets@yahoo.com
mailto:SQuarter@bis.doc.gov.com
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Chief Patron His Excellency the Governor of U. P. 

A M A R  M I T T A L  ANlL  V E R M A  R A J l V  GUPTA MANISH AGARWAL 
VICE PRESIDENT VICE PRESIDENT TREASURER 

f) (0) 2623697 (R) 2520589 

PRESIDENT 
a (0) 3091561 2344340 (R) 3094013 0 (0) 2151247 (R) 2110479 @ (0) 2621923 (R) 2542401 

Ref. No.: NC IC/2004-05/SCX/834 Dated : 6th November, 2004 

To, 
Ms. Sheila Quarterman 
Regulatory Policy Division 
Bureau of Industry and Security 
Department of Commerce, P.O. Box 273, 
Washington DC 20044 (U.S.A) 

Dear Madam, 

We would like to refer to your notification asking for public opinion on US Government 

export control policies. 

US Government export control is applicable to all goods which fall in the commerce 

control list as well as those falling under EAR-99 classification. Our very humble 

submission is that EAR-99 items should be removed from the purview of export 

controls all together. 

The EAR 99 items are generally low technology goods and these do not have any 

material contribution towards Nuclear or Missile programme. Such items are readily 

available from other countries also. In case, USA would not sell their product to India 

then these items could be imported by the entity customer from some other countries 

as they are available from other sources. If the items are such that they can only be 

supplied from USA then there could have been some sort of material contribution. 

However, there is no material contribution because the EAR 99 items do not directly 

participate in a Nuclear or Missile programme. The EAR 99 items are not at all 

sensitive items and for this reason they are not on the commerce control list. 

Contd .... 2.. 
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The US Govt. has directly identified at least 2500 items which are on the commerce 

control list and it is advisable that only these items be controlled for export as these 

items are sensitive for Nuclear and Missile programmes. For these items, it may be 

worth to review and regulate the licence procedures for export control. 

We are requesting your goodself for the above relaxations with regard to export 

control to India for the following reasons :- 

I. Our honourable Prime Minister has publicly announced that India is a 

responsible nuclear power and act with restraint. India has "no first use" 

doctrine in place. The Indian Government has an impeccable record of export 

control, so that unauthorized use of sensitive nuclear material can be effectively 

prevented. The US Government has already agreed to continue Indo-US 

technology transfer deal through "Next steps in strategic partnership" (NSSP). 

This will become meaningless if there are export controls even on EAR 99 

items. 

2. The license application for EAR-99 items will eventually reduce and this in turn 

would mean less costs to the US Government. 

3. Export controls have lot of effect on overall trade. The trade would never grow 

in the regime of controls. Even in India there are no longer any controls on 

trade for export or import. 

4. A lot of US export goods have come to India prior to 1997 to these entity 

organizations and now they are in need of replacement parts, consumables 

and other accessories. It would be a national wastage if these US goods do not 

function for want of spares and consumables which are not supplied from USA 

due to this embargo. 

Contd ...... 3.. 
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5. Supplier from other countries will come forward to supply these goods and 

thereby it will effect in Indo-US trade relationship. The trade of India with USA 

will eventually fall and decline. We are sure that you would not let this happen. 

We are quite hopeful that you will consider that there should be no export controls on 

EAR 99 items. Since these are low technology consumer goods, testing instruments, 

accessories and consumables for simple use. These items are not used in activities 

related to nuclear, chemical or biological weapons or missile delivery system or 

weapons of mass destruction. 

Thanking you, 

&ai t h f u I I y , ,/ forpTIONAL CHAMBER OF INDUSTRIES & COMMERCE U.P. v CHA MAN, SCX & UNIDO 

NEW MARKET, JEONl MANDI, AGRA-282 004. @ : 91-562-2623552, 2621020 FAX : 91-562-2623550 
r --:I . :-&-&3--: -..--- UI-L-;... . $.+e-. II,.,..~~~, ncarlnrll nrn 



American Council for Voluntary International Action 

1717 Massachusetts Avenue NW #701 Washington, D,C. 20036 6 phone (202) 667-8227 6 email ia@interaction.orq 

FAX 
Date: November 16,2004 From: Jim Bishop, Director 

Total Pages: 6 (incl cover page) Inter Ac tion 

To: Sheila Quarterman Fax: 202 667-8236 

Organization: Bureau o f  Industry and Security 

Humanitarian Response 

Phone: 202 667-8227 ext, 104 

j bishop@interaction.org 

Fax Number: 202-482-3355 

Message: 

Dear Ms. Quarterman - Attached please find InterAction's response to your request 
for comments dated September 28,2004. Please direct any questions or comments 
to myself at the contact information above. 

Best regards, 

Jim Bishop 

NOU 17 2884 11: 16 
PRGE .01 282 667 4131 
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American Council for Voluntary International Action 

November 16,2004 
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Sheila Quartman 
Regulatory Policy Division 
Bureau of Industry and Security 
Department of Commerce 
P.O. Box 273 
Washington, DC 20044 

RE: Comments on Foreign Policv-Based Export Controls: ImDact on ODaations of 
Humanitarian Organizations in Sanctioned Countries 

Dear Ms. Quarterman: 

This responds to the request for comments issued by the Bureau of Industry and 
Security (BE) on September 28,2004 (69 Fed. Reg. 57895). Our comments focus 
on a particular aspect of existing foreign-policy based export controls: restrictions 
on the ability of humanitarian nonprofit organizations (NPOs) to export their 
standard opaating equipment for their own use in countncs subject to US. 
sanctions. We respectfully submit that such restrictions do little to further the U.S. 
foreign policy interest in denying useful technology to sanctioned countries. 
Furthermore, such restrictions undermine the ahowledged U.S. foragn policy 
interest in permitting "0s to respond effectively to the often-severe humanitarian 
needs in such countries, and also dnve W O s  to purchase non-U.S.-origin yoods, io 
the detriment of U.S. manufacturers. 

Our comments below address three major concerns: 
1. The list of items controlled for these purposes is unnecessarily restrictive, as it 

contains some exrremely broad categories, some where key technical parameters 
have not changed in ova ten years, and generally encompasses standard off-the- 
shelf technology available throughout the world; 

2. To the extent that standard items used by NPOs actually involve sensitive 
technology which is appropriate for controls, a license exception should be 
cstablished which permits "0s to export such items for their own use in 
conducting humanitarian operations; and 

3. In what should be the rare cases where items utilized by NPOs are appropriately 
subject to specific BIS license requirements, the implementation of such 
requirements for countries which are subject to sancrions administered by the 
Treasury Department's Office of Foreign Assets Control (OFAC) should be 
consolidated with the OFAC licensing process, to avoid the need for "0s to 
obtain separate licenses from both OFAC and BIS authorizing the same activity. 

TnterAction is the nation's largest alliance of relief and development 
nongovernment a1 organizations working over seas. 

NOU 17 2084 11:17 202 667 4131 PRGE .02 
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1. Certain Entries on the List of Controlled Items are Unnecessarily 
Restrictive 

We respectfully submit that some of the controls on exports to heavily sanctioned 
countries, i.e., generally Export Con&ol Classification Numbers (ECCNs) in which 
the last three digits begin with "99," encompass standard "low technology" items 
which are readily available throughout the world. US. foreign policy-based export 
controls on such items have little, if any, impact on the targeted governments, serve 
only to punish U.S. manufacturers of such items by driving users (including 
humanitarian NPOs) to foreign manufacturers of the products, and most importantly 
in emergency situations delay the ability of "0s to provide relief to vulnerable 
civilian populations. 

Key specific examples of such low technology controlled items whch are standard 
equipment for the operations of humanitarian "0s are: 

* Portable electric generators" (ECCN 2A994). This is an extremely broad 
definition, encompassing everything from small hand-carried gasoline powered 
generators to large truck-mounted diesel generators. To the extent there is 
specific generator technology possessed only by U.S. manufacturers which is of 
particular value to sanctioned governments, we suggest that this ECCN be 
narrowly defined to include only such technology. 

* Personal computers classified under 4A994.b. Over the last several years BIS 
has regularly raised the computing power threshold for high-end computers and 
supercomputers classified under other ECCNs, to keep pace with rapidly 
advancing technology and enable U.S. manufacturers to compete with foreign 
manufacturers. However, for low-end computers falling within this ECCN, the 
computing power threshold has not been increased in more than ten years. We 
believe that the personal computers (desktops and notebooks) which are 
standard equipment for humanitarian NPOs are consumer items readily available 
throughout the world from a variety of non-U.S. manufacturers. Indeed, when 
NPOs responding to the Barn earthquake in Iran were told by OFAC earlier this 
year to remove all US-origin computers controlled under ECCN 4A994.b, 
some of the NPOs responded by purchasing replacement computers within Iran 
itself. We respectfully suggest that forcing humanitarian "0s to purchase 
consumer computers in Iran rather than from US. manufacturers does nothing to 
advance U.S. foreign policy interests, and that the computing powa threshold in 
this ECCN should be increased to capture only technology which is truly unique 
to U.S. manufacturers 

* Software, standard operating system and office applications classified under 
5D992. Related to raising the control threshold for personal computers, we 
suggest that the encryption capabilities of the export versions of standard off- 
the-shelf business software are insufficiently advanced or unique to U.S. 
suppliers to justifif special export controls for sanctioned countries, nor is it 
practical to try and control such software when it is easy to obtain from sources 
throughout the world and to transfer across borders. 

NOU 17 2004 11:17 
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"Mobile Communications Equipment" (5A991 .g.). This is another very broad 
category, which literally seems to encompass everything from satellite 
telephones and all kinds of two-way radios to cellular telephones and even low- 
power "walkie-talkies" used as children's toys. As with portable electric 
generators, we submit that a narrow specification of the precise technology of 
concern would be appropriate. 

"Favigation Direction Finding Equipment" (7A994), Again, the category is 
extremely broad, and literally would seem to include not only widely-available 
off-the-shelf Global Positioning Satellite receivers, but also any magnetic 
compass. NPOs sometimes must use consumer GPS equipment when operating 
in remote areas. Moreover, some ordinary radios and communications 
equipment include GPS systems as a standard function, so any modifications to 
the controls on "mobile communications equipment" should be coordinated with 
modifications to this ECCN. We again suggest that a narrowly defined control 
in this area is needed, 

In advocating for the removal of BIS controls on the above items, we note thac the 
U.S. Government of course is still able to restrict exports of these items, and indeed 
- all items (even those classified under thc generic EAR99), to ccrtain countries by 
imposing broad economic sanctions (typically administered by OFAC). But if such 
sanctions are in place, the above item-specific controls add nothing. And in the 
absence of such broad economic sanctions, for the reasons discussed above, we 
submit that the BIS controls serve no meaningful purpose. Any conceivable puvose 
of the BIS controls on these items is far outweighed by the cost 10 domestic 
manufacturers, and to vulnerable civilian populations whom humanitarian "0s 
seek to assist. 

LI. A New License Exception is Needed for Eauipment Used in Humanitarian 
Operations 

In the event that some of the above controls continue in one form or another, we 
request that a license exception be added to the Export Administration Regulations 
(EAR) which provides that NpOs engaged in humanitarian activities may export 
their normal "tools of the trade" for their own use in such activities. 

Such an exception would be similar to the current License Exception TMP for "tools 
of trade" (15 CFR 740.9). But TMF' has proven inadequate for "0s engaged in 
humanitarian activities, for two reasons: (i) the exception often is revoked for 
countries subject to comprehensive sanctions; and (ii) the exception allows items to 
be exported only for a maximum period of one year. Concernins the former, such 
revocation would seem unnecessw, since the OFAC regulations would prohibit all 
exports. Yet if OFAC does in fact license an NPO to engage in humanitarian 
activity in such countries, the "PO should be able to bring in, for its own use, its 
normal tools. Concerning the latter, complex humanitarian emergencies can extend 
far beyond one year, as clearly shown by the example of Sudan. 

NOU 17 2084 11:17 
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The needs of NpOs are unique because the purposes for which they are "exporting" 
items are unique. Unlike commercial companies attempting to sell products into a 
foreign market for profit, the "0s are exporting equipment and technology for 
their OWTI use as they attempt to assist the most vulnerable people in the most 
desperate humanitarian situations. The objective of the "0s is either to provide 
immediate humanitarian assistance in terms of food, medicine, and shelter, or to 
assist people in improving basic living conditions, e.g. building homes, drilling 
wells, improving farming methods, etc. The reality is that in many instances the 
most extreme humanitarian crises occur in the most volatile and troubled areas of the 
world. Moreover, because of the types of crises "0s address, e.g., natural 
disasters, wars, and outbreaks of disease, the response time is often critical. As a 
result, we believe that the unique nature of "0s themselves as well as the 
uniqueness of their objectives and challenges require the creation of a license 
exception to cover their operations. 

There are existing license exception that pertain to specific destinations (GBS), 
specific end users (GOV and CIV), and specific products (CTP and TSR). Thus we 
believe there is ample precedent for creating a license exception to address a specific 
use or user. 

We therefore request an exception that permits NPOs engaged in humanitarian 
activity, even in sanctioned countries, to export normal types and quantities of their 
standard tools of trade, provided that the " 0  maintains possession and cone01 of 
such items, removes such items when they are no longer needed by the " 0 ,  and 
provided always that lhe NPO's activity is licensed by OFAC as necessary 

Such an txccption would be complementary to the existing "humanitarian 
donations" exception at Section 740.12(b) of the EAR, which allows "0s to export 
donated materials intended to meet basic human needs. In fact, the list of such 
materials (Supplement 2 to Part 740) includcs "office equipment and supplies" 
which may be "necessary to operate and administer the donative program," and 
specifically mentions generators. It is not clear whether such references are intended 
to ovmidc thc specific ECCNs mentioned above, so one approach to the above- 
discussed issues would be to clarify that the "office equipment" reference includes 
items which may otherwise require a specific license, provided the conditions noted 
above are satisfied. 

111. Any BIS License Requirements for Embarpoed Countries Should be 
Consolidated with the OFAC Licensing Process 

If the recommendations described in Parts I and I1 of our letter above are 
implemented, the occasions when an NPO would need to apply for a specific BIS 
license to export tools far its own use should be rare. But should such occasions 
arise, and arise in countries which are also subject to export sanctions administered 
by OFAC, then we respectfully request that any BIS license requirements be 
consolidated into the OFAC licensing process. 
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The administrative burden and time dclay involved when an " 0  must file separate 
applications with two different agencies for the same activity can considerably 
hinder an emergency humanitarian program, and under some circumstances literally 
could result in the loss of human life. BIS has in fact recognized the value of 
consolidating licensing with OFAC and has implemented such a process, but only 
for certain countries, such as Iran (EAR Section 746.7(a)(3)). For other countries, 
confusion over dual licensing continues, most notably with Sudan, where 
InterAction's member NPOs have received conflicting responses from BIS over the 
last few years on whether BIS licmses are necessary in addition to OFAC licenses. 
We urge BIS to take a uniform approach and consolidate licensing with OFAC for 
all countries where OFAC export restrictions exist. 

Finally, we are aware that the proposals made above will take time to review and 
analyze. "0s are fiequently faced with severe time constraints in their efforts to 
respond to requests for humanitarian aid. Delays directly impact the NPOs' ability 
to alleviate the suffering of these at risk people. It is essential that the necessary aid 
bc provided to these individuals as soon as possible. Present licensing procedures, 
particularly when they require multi-agency review, take considerable time, upwards 
of 90 days. Tn order to avoid these delays we respectfully request that BIS develop 
expedited review and licensing procedures for "0s responding to such emergency 
crisis 

We thank you for your attention to these comments. 

Presid4t and CEO 
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From: 
To: <SQuarter@bis.doc.gov> 
Date: 
Subject: 

"W i tt ig , B i I I" < B i I I. W i tt ig @sartom er. com > 

1 1 /I 7/2004 9: 19:44 AM 
Comments on the effects of export controls 

<<Regulatory Policy-Quarterman-2.doc>> 

Dear Ms. Quarterman, 

This email is in response to requests for comments on the Effects of Foreign Policy-Based Export 
Controls listed in the Federal Register on September 28, 2004. 

Please contact me at 610-363-4152 if you would like additional information or clarification. 

We appreciate the opportunity to offer these suggestions. 

Best wishes, 

Bill Wittig 
Business Manager 
Sartomer Company 



November 2 9 , 2 0 0 4  Deleted: November 17,2004 1 
Ms. Sheila Quarterman 
Regulatory Policy Division 
Bureau of Industry and Security 
U.S. Department of Commerce 
P.O. Box 273 
Washington, DC 20044 

Re: Effects of Foreign Policy-Based Export Controls, 69 number 187 Fed. Reg. 
(September 28,2004) 

Dear Ms. Quarterman: 

We appreciate this opportunity to provide our comments to the Bureau of Industry and 
Security (“BIS”) on the effect of existing foreign policy-based export controls. Sartomer 
Company (“Sartomer”), based in Exton, Pennsylvania, produces hydroxyl terminated 
polybutadiene resins (“HTPB resins”) at OUT facility in Channelview, Texas. We produce 
two grades of HTPB, as follows: 

Commercial: Poly b d 8  R-45HTiR-45HTLO HTPB resins are dual-use materials 
and are regulated under the Export Administration Regulations (the “ E A R )  
(Export Control Classification Number 1C11 lb.2) due to their use both in civilian 
(e.g., insulated glass sealant, electronics potting, and various adhesives) and 
militaryiaerospace (e.g., missile propellant binder) applications; and 

Military: Poly bd@ R-45M HTPB resins are used only in militaryiaerospace 
applications and are regulated under the International Traffic in Arms Regulations 
(United States Munitions List, Category V). 

As detailed below, we respectfully submit that foreign policy-based export controls on  
commercial-grade HTPB resins, as currently implemented, have an adverse economic 
impact on  our export activities, especially inasmuch as these controls create an unfair 
commercial advantage for foreign producers. We believe that easing these controls is 
consistent with the foreign policy, national security, and economic objectives of the 
United States, and we provide the following information in support of our views. 
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BACKGROUND 

In 1969, ARC0 Chemical (now Sartomer Company) was the sole producer of HTPB 
resins in the world. Now due to the implementation of U S .  export controls, there more 
than eight major foreign producers of HTPB resins in Brazil, Czech Republic, Italy, 
China (at least two), Japan (two companies) and Russia. 

Several of these plants were built in rcsponse to denied U.S. export license applications 
or to avoid the lengthy delays in obtaining licenses. Moreover, Petroflex, the Brazilian 
producer, has sold HTPB resins in the United States for more than a decade and has at 
least 10% U.S. share in the commercial market. In addition, US military and aerospace 
companies have purchased HTPB from Petroflex. Meanwhile, the Brazilian 
military/aerospace industry (e.g., Avibras) only purchased material from the domestic 
source (Le., (Petroflex). Consequently, Sartomer is competitively disadvantaged both 
abroad and domestically. 

BIS CRITERIA 

1. Information on the effect of foreign policy controls on sales of U.S. products to third 
countries, including views offoreign purchasers or prospective customers regarding 
U.S. foreign policy controls. 

Because of the paperwork and significant time to obtain approval, Sartomer is 
disadvantaged because it cannot compete effectively with foreign producers that are not 
similarly burdened by such extensive controls. Even longstanding foreign customers 
continually express frustration and impatience with Sartomer because of the delays 
created by these controls; delays that would not exist if these customers took their 
business elsewhere. 

2.  Information on controls maintained by U.S. trade partners (i.e., to what extent do they 
have similar controls on goods and technology on a worldwide basis or to specific 
destinations)? 

HTPB resins are controlled primarily for missile technology reasons based on voluntary 
standards established and followed by the Missile Technology Control Regime (the 
“MTCR”), an informal, political understanding among cooperating nations to limit the 
proliferation of missiles and missile technology. HTPB is readily available from not only 
MTCR countries but also from China. 
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3.  Information on licensing policies or practices by our foreign trade partners which are 
similar to U.S. foreign policy controls, including license review criteria, use of 
conditions, requirements for  pre and post shipment verifications (preferably 
supported by examples of approvals, denials and foreign regulations). 

Each MTCR Partner country implements the voluntary standards through its own 
national legislation. Information about licensing policies and practices of these countries 
is not readily available, but anecdotal evidence, supported by our own experience in 
continually losing market share and business opportunities to foreign competitors because 
of licensing delays, informs us that U.S. implementation of these standards is far more 
comprehensive, complicated, and cumbersome than the practices of other MTCR 
Partners. For instance we understand that HTPB made in EU and shipped in the EU does 
not require a license. The requirements for export from Brazil to Europe also appear to 
be significantly less burdensome to the customers and customers can quickly obtain a 
license from Brazil without requiring any supporting documentation. 

4. Suggestions fo r  revisions to foreign policy controls that would (ifthere are any 
differences) bring them more into line with multilateral practice. 

5. Comments or suggestions as to actions that would make multilateral controls more 
efective. 

We address these two criteria together, as we believe they are interconnected. The 
MTCR sets voluntary baseline standards that require implementation at the national level. 
On the U.S. National level, we believe that implementation of these standards requires a 
greater focus on controlling activities that present a high risk of diversion, and more 
attention to streamlining the process of approving legitimate commercial transactions 
with reputable end users. To this end, we offer the following broad recommendations: 

Streamlined licensing renewal process. Instead of requiring submission of an 
entirely new application for previously licensed transactions, we recommend 
adopting procedures to provide for the renewal of existing licenses, especially 
involving MTCR Partner countries. We believe it is possible to re-certify the 
bona fides of previously approved end users and end uses without triggering a de 
novo review. 
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Distribution licenses. We recommend providing for the continued and increased 
use of multiple end useriend use licenses, which dramatically reduce paperwork 
both for the government and the exporter. In addition, we would like the 
flexibility on a multi-user license to move unused volumes from one customer to 
another customer, which needs additional material, as long we do  not exceed the 
total volume limit of the license. Due to the dynamic nature of business, 
providing precise estimates of the purchases by customer for two years is 
challenging and we are required to reinitiate the entire process when a customer’s 
requirements even slightly exceed the initial forecast. 

License exceution for samples. Under existing procedures, Sartomer must obtain 
an export license for any sample quantity of HTPB resin, which significantly 
hinders our ability to develop new business opportunities. We recommend the 
adoption of a licensing exception that would permit the exportation of minimal 
quantities of HTPB resin (e.&., 500 Ibs.) to any non-proscribed party in an MTCR 
Partner country. In the chemical industry, customers frequently use up to a drum 
of materia1 for their initial testing, qualification and trial batches. The current 
process of requiring a license for small quantities is significant impediment to 
developing new applications, and places Sartomer at severe competitive 
disadvantage. 

Broadeninp the MTCR “no undercut” policy. As part of the global missile 
technology control protocol, each MTCR Partner agrees to respect license denials 
issued by another - the so-called “no undercut” policy. But the disparities 
between national regimes lead to inequities, especially in view of cumbersome 
U.S. regulatory requirements, which we believe undercut U.S. economic interests. 
We believe that these disparities effectively provide non-U.S. Partners with an 
unfair commercial advantage. We recommend that the U S .  Missile Annex 
Review Committee (“MARC”) or other appropriate government representative 
seek to level the competitive playing field for U S .  companies. 

Regulatory flexibility. The EAR provides BIS with inadequate flexibility to 
exercise administration discretion. In contrast, U.S. sanctions rules promulgated 
by the Treasury Department invariably empower the Office of Foreign Assets 
Controls (“OFAC”) to grant exceptions, depart fi-om the letter of regulatory 
procedures, and take other actions when in furtherance of U S .  interests. We 
recommend that the EAR be modified to provide BIS with the authority to make 
executive decisions with greater administrative discretion. 
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0 BIS delegation. Although we appreciate that missile technology controls often 
implicate multiple interests requiring interagency review, we believe that many 
categories of transactions that have previously passed muster qualify for 
delegation to BIS of approval authority without the need for repetitive interagency 
referral. Once again, we turn to the example of OFAC, which is delegated by the 
State Department to take licensing action on  sanctions matters that have been 
reviewed categorically for U.S. policy concerns. 

Decontrol. In 1992, after a lengthy study, the Department of Commerce 
determined that foreign availability of HTPB resins exists to controlled 
destinations. See 57 Fed. Reg. 4,948 (February 11, 1992). Although we 
understand that the removal of national security-based controls because of foreign 
availability did not lift those based on  foreign policy, we believe that this 
determination supports decontrol of HTPB resins to the extent permitted within 
the MTCR context. We note that the MTCR Guidelines require a “case-by-case” 
review of MTRCR Annex items, but do not impose specific requirements on how 
to implement such a review. We believe that adequate flexibility exists for the 
U.S. government to grant a licensing exception contingent upon prior notification 
by the exporter, or some other framework that would permit streamlined 
authorization for the exportation of HTPB resins for recognized commercial end 
uses by established end users. 

6 .  Information that illustrates the effect offoreign policy controls on the trade or 
acquisitions by intended targets ofthe controls. 

As a former Defense Department official noted during a congressional hearing on export 
controls: 

The export control system has tried to stay current . . . by developing ever more elaborate 
and complex regulations. This has occurred at the same time that the American public 
has demanded streamlined processes and more efficient government. As such, too much 
of our export control resources are devoted to licensing relatively benign transactions, 
diverting resources away from far more important and dangerous transactions. In 
demanding to put a stamp on every export transaction, then ultimately approving 99.4% 
of the requests, we are not really protecting our security. In fact, we’re diverting 
resources from protecting the most important technology and products.’ 

We agree with this candid assessment, and believe that far too much effort and resources 
are focused on transactions, such as ours, that are intended for legitimate commercial 
uses by end users whose bona fides have been verified time and time again by the U.S. 
government. 

‘Statement of Dr John J Hamre before the Committee on Banking, Housing and Urban Affairs, United 
States Senate, February 14,2001 
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Ironically, as foreign producers exploit the competitive disadvantages created by the 
inefficient or misplaced application of these controls, the risk increases that HTPB resins 
will be diverted for illegitimate purposes beyond the reach of U.S. jurisdiction. 
Conversely, easing the regulatory burdens faced by Sartomer and similarly situated 
companies ultimately provides the government with greater oversight and control by 
establishing U.S. jurisdiction over more transactions that involve HTPB resins and other 
controlled commodities. 

7 .  Data or other information as to the effect of foreign policy controls on overall trade, 
either for  inriividiialjirms or fo r  individual industrial sectors. 

As explained above, Sartomer has lost worldwide market share, as well as innumerable 
specific business opportunities, because of delays and uncertainties created by the export 
licensing process. 

8. Suggestions as to how to measure the effect of foreign policy controls on trade. 

We believe that the current state of the economy provides as good a yardstick as any 
against which to measure the effect of foreign policy-based controls. Certainly, these 
controls, as currently implemented, are not helping U.S. businesses to compete more 
effectively in the world marketplace. If anything, they are achieving the opposite effect 
by miring U.S. businesses in unnecessary delays and red tape, while foreign companies 
take up the slack. Now, more than ever, U.S. businesses need the support of our 
government to remain competitive, and opportunities for public participation such as this 
are positive steps. 

9. Information on the use of foreign policy controls on targeted countries, entities, or 
individuals. 

A greater emphasis on more targeted restrictions is critical to ensure that foreign policy 
controls are more effectively implemented. Instead of devoting inordinate resources to 
reviewing the particulars of proposed transactions involving reputable end users and 
established business relationships, we believe that a greater focus needs to be placed on 
screening for denied persons and entities, and specially designated nationals. 
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CONCLUSION 

The importance of preventing the proliferation of weapons of mass destruction cannot be 
overstated, and Sartomer takes very seriously its responsibility to exercise due diligence 
in its global trade activities. Indeed, Sartomer devotes considerable time, expense, and 
resources to rigorous export compliance, thereby ensuring that its products are used for 
legitimate commercial purposes by reputable customers. But Sartomer has been 
hamstrung by a regulatory regime, that, with all due respect, emphasizes form over 
substance, and hobbles our ability to compete effectively in the global marketplace. 

We believe that a strong economy is the backbone of a safe and secure country, and we 
respectfully submit that a greater emphasis should be placed on easing the regulatory 
burdens faced by companies such as Sartomer. We believe that these burdens can be 
alleviated without sacrificing our foreign policy and national security objectives. 

In fact, we believe that promoting U.S. exports actually strengthens U.S. export controls 
over strategic commodities by establishing U.S. Jurisdiction over activities that might 
otherwise fall beyond the reach of the U.S. government. In addition, increasing US 
exports helps maintain a domestic source of this material. 

Thank you, again, for providing us with this opportunity to present our views. We 
believe that BIS’s efforts to solicit public participation in its review of foreign policy 
controls are commendable, and we hope that our comments might lead to regulatory and 
procedural improvements to better meet the important objectives of these important 
controls. 

Sincerely, 

William Wittig 
Business Manager - Specialty Polymers 



From: "Haynes Roberts" <hroberts@nftc.org> 
To: <SQuarter@bis.doc.gov> 
Date: 1 1 /I 8/2004 1 1 :53:40 AM 
Subject: NFTC BIS comment on foreign policy export controls 

NFTC Comments below: 

This comment is submitted on behalf of the member companies of the National 
Foreign Trade Council in reference to Federal Register notice (Vol. 69, 
#I 87, p. 57895 - 09/28/04) concerning the effectiveness of foreign 
policy-based export controls under the Export Administration Regulations (1 5 
CFR Chapter VII). 

1 ) The pursuit at every opportunity of heightened multilateral cooperation 
to develop more uniform controls and to enforce controls on target countries 
is of the utmost importance: 

a) The combination of U.S. corporations' commitment to compliance and the 
complexity and breadth of the U S .  export control regime relative to the 
regulations competitors are subject to creates a competitive disadvantage 
for U S .  exporters. In an increasingly globalized economy, both sensitive 
and non-sensitive commodities are increasingly available from other foreign 
sources. In the absence of significant price or availability issues, foreign 
customers may simply find doing business with foreign suppliers more 
efficient and less risky. As a result, US. companies surrender revenue and 
market share, while the target of our controls obtains the item it needs 
from other sources; 

b) The potential for export controls to achieve intended foreign policy 
goals is extremely unlikely without multilateral cooperation. Only in cases 
where the U S .  is the only viable or measurably preferable supplier do 
controls have substantial impact - an increasingly unlikely situation. 
Otherwise, buyers simply turn to foreign suppliers for commodities to the 
exclusion of US.  companies, rendering our policy goals moot; 

c) The importance of multilateral efforts cannot be understated as efforts 
to impose US. export controls on foreign companies beyond U.S. jurisdiction 
are all the more ineffective. Efforts to extend U.S. law extraterritorially 
damage trade relationships with allies and can result in litigation and/or 
retaliation. 

2) Bids by U.S. companies that would be eligible are often hindered by 
certain restrictions that make finalization of the deal, further investment, 
or continued maintenance or upgrade of product after the initial sale 
extremely difficult: 

a) Current regulations for sales of high tech commodities to Libya to 
augment the so called "installed base" require verification of the origin of 
the base. Given the comprehensive trade restrictions in place for decades 
barring U.S. trade and investment in Libya, exporters must invest an 
enormous amount of time and resources in an effort to comply when in many 
cases the origin of the technology is essentially unknowable. In the 
meantime, transactions with foreign suppliers become increasingly easier to 
facilitate and thus more attractive; 
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b) In some cases, companies can obtain licensing for the initial sale of 
product but face significant delays or denial in obtaining licenses to 
export replacement parts needed for continued upkeep and maintenance. This 
damages the reputation of U.S. exporters as reliable suppliers throughout 
the life of an investment and ultimately damages their chances of. obtaining 
future con tracts. 

Haynes Roberts 
USWEngage 
Project Manager 

hroberts@nft c.org 
(202) 887-0278 



Comments from Cordin Company, Inc. 2230 South 3270 West, Salt Lake City, Utah 84119 
Contact: Susan Wenger, Sales Manager 

RE: Bureau of Industry and Security 15 CFR Chapter VI1 (Docket No. 040910262-4262- 
01) 
Request for comment on foreign policy-based export controls. 

Sheila Quarterman 
Regula tory Policy Division 
Bureau of Industry and Security 
Department of Commerce 
P.O. Box 273 
Washington, D.C. 20044 

e-mail: Sauarte@bis.doc.gov. 

Date: November 18,2004 

Background 

Cordin has been in business for 45 years as a supplier of high-speed scientific imaging equipment and for 
most of that time a major portion of our product line has been regulated by export restrictions. These 
comments are based my personal sales experience and other sales agents working for Cordin Company in 
talking with customers worldwide. I have been an employee of Cordin Company for over I 1  years, but the 
President of Cordin Company, Sid Nebeker, has been a source of some of this information that predates my 
employment at Cordin Company 

The high-speed imaging market is very small and there are only between 25 and 40 sales per year 
worldwide that require these ultra high-speed imaging systems. Researchers all over the world that require 
these systems know each other on a personal basis. There are five companies in the world that compete 
for this small number of sales. Cordin Company is the only company that manufactures ultra high-speed 
imaging systems in the USA. Cordin has remained a small company independently owned in spite of 
competition from our competitors that now are owned by strong healthy large parent companies. 

Cordin is now the last remaining supplier of this ultra-high speed imaging technology in the USA. Cordin’s 
survival as a supplier of this technology is now in jeopardy because of export regulations that are more 
stringent than competitors, and high costs of developing new digital high-speed imaging technology in this 
repressed US marketplace. 

Cordin previously sold high speed rotating mirror film-based camera systems and now has developed new 
digital technology that uses rotating mirrors, image intensifiers and image converter tubes. Because of 
factors relating to the rotating mirror type of camera systems the following comments are directed mostly to 
this one portion of our product line. Other problems exist with controls on all three types of high-speed 
imaging system but they are not specifically being addressed in these comments. 

Comments 

1. The Ilkellhood that such controls wlll achieve the Intended forelgn pollcy purpose, In llght of other factors, 
lncludlng the avallablllty from other countrles of the goods, software of technology proposed for such 
controls. 

High-speed rotating mirror film camera systems using the Miller Principle have been in existence as a 
commercial item since the 1950’s. 
commercially in Europe, and the USA. Russia manufactured these systems also, but not on a free market 
basis. Most often the Russians just give away their technology to end-users to help them develop their 

Originally the rotating mirror cameras were manufactured 
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own systems. These rotating mirror film cameras while they are time consuming to make actually do not 
require a high technology type of manufacturing. The technology required to make one of these cameras 
has been available for over 50 years. A detailed description of how to make an ultra-high speed rotating 
mirror camera was published in The review of Scientific Instruments Volume 30, Number 11, November 
1959, a copy of this document is included as EXlBlT # I .  This is how Cordin obtained information on 
making these camera systems. This document is available at most university libraries in the US and many 
libraries not in the US. At that time a general release of drawing of the equipment developed by the U.S. 
Atomic Energy Commission and its Contractors was also released. One company selling these drawings 
was The Rapid Blue Print Company in Las Angeles, CA. Included in these drawings were detailed 
blueprints for High-speed rotating mirror camera systems and also associated rotating mirror turbines. A 
copy of that catalog is also included as EXHIBIT #2. Cordin was one of the original manufacturers of film 
based rotating mirror cameras systems starting in 1959. These articles and drawings were the stimulus 
that generated Cordin cameras and many other high-speed camera manufactures worldwide. The 
equipment used for manufacture at Cordin is now very old and outdated, but still is used to manufacture 
these sytems. Similar machinery is available all over the world. In fact any machine required to 
manufacture high-speed camera systems is available surplus or new on the internet with no limiting export 
controls. Many of the critical parts of the cameras are manufactured in countries were the licensing 
controls are most prohibitive. An example of this is the Cordin high-speed systems, both film and digital 
require somewhat complex lenses. Our lenses for many of our high-speed cameras systems are 
purchased from the China Daheng Corporation in Beijing, China. The most difficult component to 
manufacture in a high-speed rotating mirror camera was purchased years ago from China. This piece of 
equipment is locked in our bond room at the present time. It is equal to the precise that Cordin can offer in 
this component. At the present time Cordin is the last remaininq commercial manufacturer of rotatinq 
mirror imaains systems. Not because the technology is difficult, only because Cordin has kept their costs 
low and made a high-quality cameras that functions reliably for years. This is 50-year old technology, 
based on scientific principles that are common knowledge all over the world. However, Cordin is not the 
only commercial company making multiple-frame ultra high-speed digital cameras. 

This brings up another issue. Cordin and several other companies were manufacturing high-speed rotating 
mirror film camera systems in the past. Now these high-speed rotating mirror film camera systems are no 
longer the cameras of choice for researchers. Because of the convenience and the time-cost savings 
offered by the new digital high-speed cameras, the old film cameras are now being replaced and the old 
film cameras are being sold as surplus to the highest bidder. Because these cameras are sometimes as 
old as 40+ years the original researcher that knew these systems were on export licensing control are no 
longer using the system, or even in the same institution. Therefore these old cameras, that function very 
well at many millions of frames per second are being surplused by governments labs, private companies, 
and universities all over the world, even in the USA. Many old high-speed cameras and accessories, not 
just Cordin cameras, but all manufactures models are now even being offered for sale by government 
surplus and private firms on the internet for pennies on the dollar. We have purchased some of these 
systems from private citizens who were keeping them in their garages. It is not unusual to purchase a whole 
high-speed camera system for $2,000 to $5,000. The original price of these systems was between 
$100,000 to $300,000 USD. Cordin in the past 10 to 15 years has made an effort to purchase back old 
systems and we would refurbish them and sell them to customers as used in line with export regulations. 
Now there is no commercial interest in new rotating mirror film cameras. We have not sold a rotating mirror 
film camera or talked to a customer who has an interest in these systems, anywhere in the world, including 
India, Pakistan and China for at least two years. These old film cameras now have almost no value and 
Cordin is not able to continue to purchase this old equipment that is out for sale to the highest bidder. If 
someone is interested in making one of these old film camera systems work, it is not very difficult and all 
the old electronic functions, there were somewhat difficult in the past, can now be done with a small 
personal computer by a good computer programmer. We have in the past six months seen one Cordin 
Camera and several different types of camera electronics that were manufactured by Cordin. Also it 
should be noted we did not do a comprehensive search for these items, these were items that we ran 
across inadvertently while doing other tasks. Many more items are out for sale than we have made and 
effort to locate. Three items are being offered in evidence, these items are currently as of November 19, 
2004 on the internet for sale as surplused equipment.. The three items are offered for sale on the internet 
by resellers who have no idea what they are selling or that these items are on control. These items are 
offered are only a sample of what is on the internet. Some researchers are mentioning on their websites 
that they purchased their high-speed camera systems used on the internet or from government surplus 
sales. These items are offered as EXHIBIT #3. 



Competitors 

The recent switch of camera systems from film to CCD has been an even larger burden on Cordin 
Company, the only remaining US manufacturer of ultra-high speed cameras. Cordin has always had 
competition in the high-speed camera market. The main competitors in the high-speed digital framing 
market are DRS Hadland, a company incorporated originally in England, that has now been purchased by a 
parent company in Canada. Their website is htt~://www.drs.com/~roducts/index.cfm?dD=Il and then click 
on Ultra high speed camera systems. PCO a high-speed camera manufacturer located in Germany. Their 
corresponding website is http://www.Dco.de/Dhdproducts/index I-en 01 030201 .html . These are the 
companies that make multiple frame intensified, gated CCD camera systems. Both companies have 
several high-speed models that have exposure times to 5 ns or less. There are also a number of single 
frame camera manufactures worldwide who manufacture cameras that can take one or two frames at 
speeds to 1.5 ns. I have supplied the website of three of these companies located outside of the USA. The 
websites are: htttx//www.iobinvvon.com/usadivisions/OSD/iccd.htm, http://lavision.de/index.shtml. 
httr,://www.photek.co.uk/svstems/lCNSGC.html This is just a sample of some of the foreign competitors in 
the ultra-high speed imaging market in Europe using just single digital camera technology. There are many 
of these companies, but they are not always a direct competitor to Cordin because of their inability to do 
multiple frames in one sequence. However, a researcher not able to obtain a multiple frame camera often 
will purchase single frame cameras. There is a new competitor who is working on a camera system also in 
Japan, the Shimatzu camera. This camera should have framing rates up to 1 million fps. This system is 
not quite ready for release commercially, but has a high interest level from researchers and many papers 
have been presented at seminars and conferences by the researcher in Japan making this system. 

The main image converter streak camera competitors are Hamamatsu in Japan. A list of competing 
products is available at the following website, http://usa.hamamatsu.comlen/products/svstem-division/uItra- 
fast/streak-svstems/~roductlist.~h~?&overview=20288. Bifo is the second competitor located in Russia. 
Their official website is httR://bifo.firmsite.ru/. These competitors have imaging systems that are equal to 
and sometimes better than, in relation to faster exposure times, than imaging systems that Cordin sells. 
The countries that our competition are located in, even though they have signed the Wassener Treaty, do 
not have licensing regulations that are as restrictive as those that are imposed on Cordin Company by the 
US export licensing policies. Many times when we are in competition with them for foreign sales they can 
ship to customers in areas of the world we cannot ship to. They can and do ship to customers that we are 
restricted from shipping to because they are on the USA Entity list or under some type of US Government 
trade restriction such as embargos. But even in foreign sales not on special restriction these companies 
are granted licenses to places we can never sell to because we cannot obtain an export license. The high- 
speed camera market is small and many of the researchers worldwide are acquainted with each other. 
Word spreads fast that our competitors can sell to them with less hassle than Cordin can. They take away 
many sales just because of the perception that we may not get a license for them. Many customers tell us 
they do not wish to make such an effort to obtain a US export license when they will likely get an imaging 
system from our competitors more easily. The only reason we are considered at all is price, we are 
required to sell for much less than competitors, or we have a specific feature in our system that is a much 
better answer for the customer’s specific reseach. These features might consist of higher number of 
frames or better pixel resolution, not anything related to speed or ability of the system to do the required 
application. 

Examples: 

An Indian Government lab purchased a camera from Hadland with an Export License issued from the UK 
while Cordin was totally restricted from making sales to India. This will be discussed in more detail in 
another area of this communication. 

PCO located in Germany has a much easier time obtaining licenses in China and in India than Cordin does 
because Germany is much less restrictive in selling equipment to these locations. 

Hamamatsu in Japan and Bifo in Russia have less stringent export licensing restrictions and take foreign 
image converter camera sales away from Cordin on a regular basis. 

http://www.Dco.de/Dhdproducts/index
http://lavision.de/index.shtml
http://usa.hamamatsu.comlen/products/svstem-division/uItra


2. Whether the foreign policy purpose of such controls can be achieved through negotiations or 
other alternative means. 

High-speed camera systems are used for research both for commercial, medical and weapons research. A 
high-speed camera is not a weapon, it is a scientific tool controlled as if it were a weapon. Most of the uses 
for the camera systems are not in weapons research, but material testing, plasma studies, nanotechnology, 
medical research, fluid studies, particle image velocity and much more. It can also be used in research to 
make weapons of mass destruction and is useful for conventional weapons research. This is in line with 
the current definition for the cameras as a dual-use item. However, the current mindset of the licensing 
boards is to not let the high-speed camera systems into the third world countries in question even if the use 
is not weapons of mass destruction. This attitude will not stop the proliferation of nuclear or conventional 
weapons. it will only force the customers to either purchase the camera from a competitor. purchase from 
the internet or as a last resort make their own camera. 

It would seem that monitoring the country’s weapons research is more productive than prohibiting scientific 
research equipment and therefore hampering peacetime research at the same time. The weapons 
research is continuing unrestricted in countries that are determined to do this type of research. Licensing 
controls control only good people that obey the USA rules and regulations. 

3. The compatibility of the controls with the foreign policy objectives of the United States and with 
overall United States policy toward the country subject to the controls. 

No Comment on this item 

4. Whether reaction of other countries to the extension of such controls by the United States is not 
likely to render the controls ineffective in achieving the intended foreign policy purpose or be 
counterproductive to the United States foreign policy interests. 

The attitude of foreign researchers is one of distain that the US government feels they are not deserving of 
scientific research equipment. This tends to alienate the educated research community in general. When a 
country is under strict export licensing controls the perception is that all goods of similar types are under US 
export control. The US export licensing rules are not being explained to the researchers who want the 
equipment, only to their governments. This is even more the case when a reseacher is not doing weapons 
research. Reseachers doing work that is not considered a security risk often do not understand that they 
might obtain an imaging system form the US. They are just being told they cannot have certain types of 
technology, in our case camera systems. We have slower speed cameras that are for sale, but these are 
not being purchased in foreign countries because of the misconception that all Cordin imaging equipment is 
under US export control, not just the higher-speed systems. However, the lesser restrictions of other 
countries on camera controls allows customers to purchase from our competitors. These countries are then 
perceived by the customers to be more friendly and more supportive of their work. Therefore our 
competitors obtain more sales of restricted and non-restricted equipment in the foreign marketplaces. 

5. The comparative benefits to the U.S. foreign policy objectives versus the effect of the controls 
on the export performance of United States, the competitive position of the United States in the 
international economy, the international reputation of the United States as a supplier of goods and 
technology. 

It is human nature to purchase from a friendly source. If a customer is given the opportunity to purchase 
from a friendly source and a source that appears judgmental and restrictive, the consumer will purchase 
from the source that appears to be the most supportive of their position. The USA has tried to keep all its 
technology that might be used in weapons research or production away from developing countries. These 
countries then perceive the USA as a non-supportive source of goods of all types not just restricted items. 
The USA has a reputation for being controlling and not listening to individual objections. This has certainly 
been supported by our experience with licensing agencies over the years. 

In our experience in the high-speed camera marketplace all the restrictions have accomplished is to restrict 
the development and sales of high-speed camera systems by US companies and allow competing foreign 
companies to take over the marketplace. There is little restriction on customers obtaining high-speed 
cameras in the foreign marketplace, only a restriction on US high-speed cameras. Our competitors now all 
offer cameras that have faster exposure times than Cordin offers. We are now behind in development 



because of lack of financial resources. A visit to the websites that I have supplied above will show the wide 
variety of high-speed cameras offered with exposure times in the nanosecond range. 

6. The ability of the United States to enforce the controls effectively. BIS is particularly interested 
in the experience of individual exporters in complying with the proliferation controls, with emphasis 
on economic impact and specific instances of business lost to foreign competitors. 

Our experience with enforcement of the licensing controls is that we have been penalized in world sales by 
export licensing rules that are more restrictive than our competitors face. Added to this is the fact we need 
to obtain an export license to sell the camera discourages sales even in the European community . When 
our competitors come to the US to compete with us there is no such restriction. They pay a duty tax to 
have their goods brought into the US but it is certainly not that they do have to obtain an export license to 
sell here. They can compete on equal ground with us here in the US, but we are not able to compete 
equally with them outside of the US. One competitor, PCO in Germany, has a much less restrictive export 
licensing policy to deal with from Germany. Our other competitor DRS Hadland based in Canada also has 
a somewhat less restrictive policy and almost no duty or tax when they come to the US to compete with 
Cordin in the US markets. We hear very often from customers that if they cannot purchase our camera 
they will purchase from another source. We are not always able to find out from the customer what camera 
was purchased or have definite proof that the customer has purchased a camera, but they are no longer 
interested in our systems. Therefore, evidence that we have obtained that they have purchased a 
competing high-speed system is likely valid. There are some examples listed below where we have been 
able to determine that the customers were not able to purchase a camera from Cordin because of export 
licensing restrictions, but they obtained a comparable or higher high-speed camera from another source. 

Examples 

Beijing, China - Cordin applied for a US export license to send a rotating mirror camera system with the 
framing rate of 2 million fps in 1996. The US Export License application was denied. The customer was no 
longer interested in communicating with us on a commercial basis but some follow up a year or two later 
revealed that this customer had obtained a camera with very similar capabilities. They would not reveal the 
source of this system. Recent discoveries on our part in China has revealed that a camera system that is a 
rotating mirror, continuous access camera system is being made and used in China. One such camera is 
in use by Dr. Li Jingzhen at Shenzhen University. We know that the Xian Institute of Optical and Precise 
Mechanics in China has previously made rotating mirror camera systems and they were involved in the 
design of this camera system. Their Model 5-150 has a framing rate even better than our Model 330 
camera. They are able to achieve rates of 2.5 million fps, our Model 330 acheives only 2 million fps. A 
copy of the corresponding papers and names of researchers is included with this document. This 
document is EXHIBIT W. I have met Dr. Li Jingzhen in person and he is now thinking of designing a digital 
rotating mirror camera similar to our camera. 

India in Oct 28, 2002 Chandipur Proof and Experimental Establishment wanted a high-speed range camera 
system. They contacted both Cordin and Hadland. Cordin was not able to sell to India then and even now 
a camera that might be used in missile technology would be prohibited. On Oct 28, 2002 Hadland, then 
based in the UK was able to obtain an English export license to sell their SVRll range camera to Chandipur. 
Therefore, giving them an adequate camera to develop missile technology. A document containing the 
exact specifications of that camera system is no longer available on Hadland’s website. So I am including 
a copy of the newer version of that system the Model SVR3. The specification difference is that the camera 
had exposure times of 100 ns and the resolution was 1000 x 1000 pixels. Otherwise the specifications are 
essentially the same. Also I am including a copy of the actual purchase order issued for that system and 
specifications for the SVR 3 as EXHIBIT #5 

These are two instances that I have absolute proof that the US had prohibited Cordin from selling to a 
customer and the customer has obtained a camera from another competitor or manufactured one for 
themselves. These are not the only instances, but these are times when I have documented proof that the 
customer purchased another system from a competitor. We hear that this is the case often, but we do not 
often have absolute documented proof, especially in India and China. 

Dialogs with customers in countries previously on embargo or other total restrictions has revealed that they 
were not seriously hampered by not being able to buy from the US. The goods (not just cameras systems) 
were purchased from other countries or they will admit to a black market purchase that the prohibited items 
were routed through Hong Kong or Singapore and then shipped to them. The price was higher, but that 



was the only limitation they incurred. Researchers in Russia, India, China and other third world countries 
have disclosed information to Cordin that they used high-speed camera systems in their research, when 
they could not obtain a camera from the US they obtained a camera from another country or they 
manufactured the cameras themselves. This is only hear-say evidence, but this has happened many times 
in sales conversations with prospective customers. 

An example of this is a customer in Spain was discussing specifications of Cordin cameras for a possible 
purchase. He disclosed that while he was in Brazil he used a Cordin camera system for his research. 
Cordin has never sold a camera system to anyone in Brazil. 

Again the possibility of cameras being given or lent by other researchers or sold as surplus to the highest 
bidder is likely the source of some of these systems. 

We have information of numerous researchers, not just in the USA, who have given away their old film 
camera systems or lent a camera system to other researchers out of the USA. They did not know that an 
export license was required for this and none was obtained. They were just trying to help move research 
forward. 

1. 
third world countries (Le., those countries not targeted by sanctions), including the views of foreign 
purchasers or prospective customers regarding U.S. foreign policy based export controls. 

Information on the effect of foreign policy-based export controls on sales of U.S. Products to 

Customers in all countries of the world see export licensing as an intrusion into their privacy. The research 
is often not secret or sensitive, but research that is being published. The thought of having to be checked 
out by the US government before they can have US goods is not appealing. If they can obtain goods from 
another source they will. Cordin does sell some camera systems that are not fast enough to require export 
licensing and similar systems are available through other sources. They will often not purchase these from 
us because they feel that all our cameras require a license and therefore we are not considered when they 
require photographic equipment. 

The researchers are a very small group of people that work with high-speed photography and many belong 
to worldwide groups of researchers. Because of this if one researcher in a country is turned down for an 
export license, then all the others feel they will also be turned down and therefore, they purchase their 
photographic equipment from our competitors because they have less restrictive licensing requirements in 
their countries (Canada Japan, Russia and Germany). 

2. 
they have similar controls on goods and technology on a worldwide basis or to specific 
destinations? 

I nformation on controls maintained by U.S. trade partners. For example, to what extent do 

We have previously given two examples of other countries less restrictive licensing practices. There are 
many others that are not hard copy documented. There are many cases of customers in India and China 
where, I knew they had funds to purchase equipment. They could not purchase our equipment, they did 
purchase some type of a high-speed system. Two more specific areas are the Synchotron at Indore, the 
customers were interested in a Cordin Image converter streak camera. We were not able to supply this 
because of Export restrictions so the Russians stepped in and developed a high-speed image converer 
camera system for them. China, We have not been able to sell intensified gated CCD camera systems to 
China or India. When we cannot sell without an export license our competitors in many cases have been 
able to sell to those same customers similar or like equipment.. China is an excellent example where 
German regulations are much more lenient and India is an excellent example where European restrictions 
are much more lenient. We know of numerous sales and cooperations in these countries that we have 
been excluded from but the customer obtained the same equipment from a competitor. Examples of this 
are the Customer at Chanidpur purchasing a system from Hadland, when they were located in the UK. The 
customer in China developing their own camera system in cooperation with their own industrial suppliers 
and funding from the National Natural Science Foundation of China under a grant. There is also another 
thing to consider in controls is most of the researchers are highly educated engineers and they have access 
to other engineering talents in their country. What has been happening lately is if the customer is not able 
to obtain the photographic system they want from a commercial vendor, then they have manufactured the 
cameras themselves. The theory of high-speed cameras is well known worldwide and in many cases the 
researcher can make his system, most researcher would rather not spend the time to develop a high-speed 
camera , but when it is the only option then they often can and will make their own camera. This has 
happened in Europe, India, Russia, and China. A good example is a Russian engineer who wanted a 



Cordin Streak camera system. We were eventually able to sell the streak system to the customer but the 
discussions for the export license lasted 6 months. The customer wanted also a framing camera with 
femosecond exposure times. Rather than hassle the USA again to obtain this system, he simply made his 
own femtosecond camera. 

3. 
U. S. foreign policy based export controls, including license review criteria, use of conditions, 
requirements for pre and post shipment verifications. 

We have no first hand knowledge of any licensing policies that are as rigorous as the US imposes. Our 
experience with competitors obtaining a license on a sale that we were not able to make has been they 
have a very short process and a much greater success rate that Cordin has. The only documented 
example we have to give is again the sale at Chandipur by Hadland. Cordin was not able to sell to this 
customer. Hadland applied for a license, it was quickly granted, the customers were allowed to travel to the 
UK for training and acceptance of the camera with no visa delays. In order for Cordin to do the same thing 
(if it were hypothetically granted), the licensing process would take from 3 to 9 months time. We have 
often had licenses take this much time in the past. This process is seriously affecting our ability to remain 
in business. Our competitors grow stronger with increased sales and Cordin is weakened more each year 
with less of the worldwide sales being directed to Cordin. Our competitors are growing stronger with a 
worldwide market. We are growing financially weaker even though we are the only company that sells 
ultra-high speed cameras in the USA that is located in the USA, all our competitors can sell on equal footing 
in the US. We have distinct disadvantages in selling anywhere out of the US from over zealous export 
licensing practices. 

The only first hand experience I have is that none of the customers are aware of where to obtain the 
documents required for US Export Licensing. This is usually something they have never heard of. They 
obviously are not purchasing other American goods that are on restriction. This is true expecially in 
Europe. 

Information on licensing policies or practices by our foreign trade partners which are similar to 

4. 
differences) bring them more into line with multilateral practice. 

Suggestions for revision to foreign policy-based export controls that would (if there are any 

Other foreign trade countries are developing partnerships with the third world researchers who are working 
on government research projects. We are just telling researchers no you cannot have equipment so you 
cannot develop any technology, not just weapons. European Universities are working with Indian and 
Chinese researchers to help them to develop technology to improve their lives and their safety. The US is 
just saying no technology and no help. No wonder our image in the world is so flawed. We are opening our 
doors to our universities to educate foreign research engineers. When they return to their own countries we 
tell them, now you cannot have any scientific equipment that you need for your research. There is not a 
logical explanation for this policy. It is becoming more obvious that the US is loosing ground with the 
present export licensing policies regulating high-speed camera systems. I have talked with researchers in 
the former Soviet Union and have asked how they obtained their research equipment when no equipment 
from other countries could be legally sold to them. I was told that they did not have a problem obtaining the 
equipment they wanted on the black market. The price was higher, but it was always available. I have 
asked this question of Indian Researchers and the same answer was given. They will obtain the goods 
they just have to pay a higher price and then they are shipped to Hong Kong or Singapore then routed to 
them. 

We are spending huge amounts of money to try to control exports out of the USA. In the case of the high- 
speed camera systems, it is no longer possible to control technology that is as old as this technology is. 
The cameras were developed in the 1940’s and in the 1950’s information on how to build these cameras 
was released to the US public and essentially at that time to the whole world as in EXHIBIT #I. The 
technology is not impossibly difficult to master. Cordin has very old machinery and yet manages to 
manufacture high-speed cameras with speeds to 10 ns. Yes, there is skill involved, but not skill that people 
all over the world cannot master also. The equipment required to make these rotating mirror film cameras 
is available in any country in the world. Many of our parts are purchased out of the US such as high quality 
lenses for our cameras are purchased from China. Old high-speed film cameras perceived in the US 
research community as surplus are being sold for pennies on the dollar through government surplus sales 
and this has been happening for more than 15 years. The internet has given more information to would be 
researchers who would like to obtain high-speed photography equipment by researchers all over the world 
using current researcher’s websites to tell how they obtained their camera systems on government 



surplus. The case in point of the researcher I mentioned earlier in this document from Spain who had been 
using a Cordin camera in Brazil. Cordin has not in the past sold a camera to anyone in Brazil. 

The new digital camera systems are more high-tech and take more expertise to make than the old film 
cameras. However, the old film cameras will take a higher resolution picture than any of the high-speed 
digital cameras that are available in the world at the present time. 

Our licensing committees are too much into what will happen if this camera is relocated, if it is stolen, if it is 
used by unauthorized people. The research engineers are not doing work that is a threat to the US or the 
world at large in the cases we have presented to the licensing committees, we try to weed out questionable 
cases. We are most often denied because of a “what if” frame of mind. The regulations state that each 
case will be evaluated on a “case by case” basis. This is not happening. They are concocting scenarios 
of what might happen sometime in the future. From our experience the customer often obtains a similar 
systems anyway, just not a Cordin system. Other licensing foreign partners are not using this what if frame 
of mind. They evaluate on the research being done by the researcher and quit trying to forecast the future. 
The reality of high-speed cameras is at this point in time is if someone wants a high-speed camera they will 
obtain one. In third world countries they will usually first will try to purchase according to rules. They will 
purchase from a commercial company and apply for a license. The US will likely deny the licensing but the 
other countries are more likely to allow the cameras to be sold. If that does not work because their 
research is questionable, then they have the alternatives of making their own camera and this is sometimes 
done or looking for a used surplused system or last resort purchasing from the black market. There are 45 
years of old high-speed film cameras out in the world. Most of these systems combined with a personal 
computer and a good programmer will operate at the same level as when they were brand new. This is no 
longer a controllable technology. The only thing the US has managed to do is to force all US companies 
making high-speed cameras out of business over the years. Cordin is the last company in the USA. Cordin 
is not the last company in the world making ultra high-speed imaging systems. If the restrictions are going 
to continue unchanged Cordin will also be put out of business our competitors will be the winners. They are 
already stronger financially than Cordin is by a significant degree. They have all the advantages. 

5. Comments or suggestions as to actions that would make multilateral controls more effective. 

If high-speed camera systems are to be controlled then all the countries must use the same criteria or there 
must be one committee worldwide that will regulate the licensing. One country even as large and as 
powerful as the USA cannot stop items being sold or given to undesirable researchers if the rest of the 
countries are not willing to regulate in the same manner. At this point in time they are not using the same 
criteria. The USA is regulating very strictly the sales of ultra high-speed cameras. The rest of the world is 
regulating on a moderate basis or not at all. The Chinese have high-speed rotating mirror film camera 
systems that rival our rotating mirror camera systems and in some cases exceed our capabilities. We are 
still not being allowed to sell high-speed rotating mirror camera systems to China. Perhaps in the future 
the only place US companies can obtain high-speed rotating mirror cameras will be from China, Cordin’s 
survival is seriously threatened. Unequal licensing restrictions are forcing Cordin, the last US high-speed 
imaging manufacturer out of business. 

6. Iformation that illustrates the effect of foreign policy-based export controls on the trade or 
acquisitilons by intended targets of the control. 

Again I reiterate the information that I have been told by Russian and Indian researchers. They obtained 
whatever equipment they required when they required it. They just had to pay more for it. This is coming 
from Entities on the highest level of controls such as facilities on the Entity List and Countries under US 
Embargos. 

7. 
trade at the level of individual industrial sectors. 

Data or other information as to the effect of foreign policy-based export controls on overall 

The high-speed camera market is not a large market and in order for Cordin to survive we must also include 
foreign markets. The total number of high-speed camera system orders in the world per year is about 25- 
40 systems. This is divided between five companies. The market in the USA is not large enough to 
support any one company. Cordin has on the average 6 to 8 sales of high-speed camera systems per year. 
In a normal year in the past about one-third of the sales are from outside of the US. Since 911 1 the US 
economy has been in a recession and our US sales have been less than one-half of our business. Now 
with the addition of the Iraq war draining research funds less than one-quarter of our business is now in the 



US. Our presence in the foreign market is now more than ever absolutely necessary. Our foreign 
competitors have a very great advantage over us in the foreign market because of the following factors: 

1. The US export licensing regulations are far more restrictive than our competitors countries 
are. The countries that our competitors are in are Japan, Germany, Canada, and Russia, 
(possibly also soon China). 
There is the added time and effort required to obtain the Export Licensing for the customer. 
A lot of time is spent in obtaining information and passing it on and trying to be sure that the 
customer is a valid researcher. Helping the customer to obtain documents from their 
government. Because these documents such as import certificates are not often used in 
their countries. We are doing work for the US government in this instance and there is no 
reimbursement for our efforts. With all of these disadvantages against us Cordin has been 
slipping into debt and is having an increasingly difficult time remaining in business. 
Our competitors compete against us in the USA on an equal basis and they obtain some of 
the sales for high-speed systems in the US. 

2. 

3. 

Basically we compete again foreign suppliers on an equal basis in the US, but we are not able to compete 
with them on any type of equal basis in the foreign markets, even Europe. 

8. Suggestions as to how to measure the effects of foreign policy-based export controls on trade. 

We have not researched this area thoroughly and our comments maybe somewhat superficial. However, it 
does seem that more and more small companies are being caught breaking the US export laws. I do not 
think that small companies that are healthy and doing a good business would take the risks involved with 
being caught and punished. The fines and punishment seem very high and the risk in getting caught 
seems quite high also. 

I think maybe the question might be asked why is this happening? One or two foreign sales must be very 
important to the survival of these companies if they are willing to take this risk. What in the marketplace is 
causing the small companies at this time to be so financially dependent on a few foreign sales that they are 
willing to take this risk. 

Perhaps small businesses manufacturing dual-use items are being forced by the poor US economy to 
pursue more foreign sales and the unfair competition with over restrictive licensing and high import duties 
on their goods are causing them to take risks they usually would not take. 

Maybe just taking a look at these types of parameters and talking with the small companies. I am sure they 
are willing to comment on what is happening to them individually in the marketplace. Small companies will 
feel the financial pinch first. Large companies that have such a large voice in the government arena 
already are not going to feel the impact so easily. 

Also how many companies are now going outside of the US to manufacture their dual-use goods. I am sure 
none of our competitors would even consider moving to the USA to manufacture. 

9. Information on the use of foreign policy-based export controls on targeted countries, entities or 
individuals. 

We can only give information that we see in respect to High-speed camera systems. The countries that are 
under the strictest controls now are developing the research that they were put on controlling restrictions to 
prevent. India and Pakistan even though they were on strict high-speed camera controls still developed 
nuclear weapons and missile technology. They have high-speed cameras from many sources but not the 
US. China has nuclear weapons, they could not purchase camera systems, so they made their own. 
Russia when they could not obtain high-speed camera systems. They made their own. These controls do 
not seem to be working they seem to be giving the researchers incentives to become more independent 
and create more technology on their own if they cannot obtain it from the marketplace. Perhaps we need to 
stop playing big brother is policing you and start being a helpful neighbor to these countries instead. The 
internet has been a great equalizer for the whole world in transferring information and technology. This will 
increase as time goes on. This is a different type of world than we previously developed the export 
restrictions for. Perhaps we need to have a new type of foreign policy, the old ways do not appear to be 
working. We are losing our place in the world view as a strong controlling nation, now is the time to make 
positive changes for the future and make an effort to be a contributor to the goal of world peace. 



SUMMARY 

In the opinion of our president, Sidney J. Nebeker, denial of export licenses has been our greatest single 
external problem limiting our prosperity and growth. The market is small and that margin has made a big 
difference. One lost sale is $200,000 to $400,000 this makes a difference to a company that only has a 1-2 
million dollar business per year. The technology is old, 50 years old, and certainly not controllable 
anymore. The most difficult aspects have been described in widely distributed publications beginning in 
1959. Years ago we ordered a sample of our most dificult component fro a Chinese Institute and we have 
it still in our bond room. The quality of this part is equal to or better than what Cordin can do. 

Researchers at Universities in the USA are now most often people whose first language is not English. Our 
universities have trained thousands of foreign engineers, who seem to have dominated the research market 
both here and in foreign universities. Some of these engineers have opted to stay in the US, but many with 
equal skills have returned to their native countries to do research there. Using one University specifically 
as an example I use the prestigious CALTECH University in California. We have three high-speed camera 
systems there at that University. All the researchers and students that I deal with at that University are 
foreign born. I am sure that some of the students using these cameras are American’s but seldom do I 
have any dealing with anyone except foreign-born researchers. ( I  do not have an explanation for this 
phenomena.) The point I wish to make is this facility is highly capable and does make some of their own 
high-speed camera systems to do their research, I am sure that these foreign students are making 
contributions to these systems and are learning to make the cameras also. I work with other students who 
graduate from Caltech who graduate and want to return home to their respective countries. Researchers 
from China and India and other third world countries are usually prohibited from purchasing our Cordin 
Camera systems. Many would like to do do. What is the logic of training research engineers and then 
telling them they cannot have research equipment when they return home. These people are certainly well 
trained enough to make their own cameras if they desire. 

Controlling export regulations on ultra high-speed camera systems have been in force for many years. 
There are many foreign companies making ultra high-speed camera systems worldwide. I have provided 
many concrete examples of these competitors. What is the explanation for the US having only one 
company, and if the regulations continue the US will very soon have no high-speed camera manufacturing 
company. Could it be our market is being unfairly restricted, while our competitors sell much more freely. 
Researchers despite US export regulations are still obtaining ultra-high speed cameras even in third world 
countries and have had them for many years. Nuclear proliferation is continuing to increase despite overly 
restrictive licensing practices. This system is not working, it is limiting only one thing, the ability of US dual- 
use manufactures to survive. If something is not done to equalize this, the US will not have any high-tech 
equipment that the world will want anyway. Commercial companies must be able to make a profit to 
survive. The small world markets for this high-tech equipment is heavily restricted for US manufacturers. 

The high-speed film camera business has now collapsed, we have developed electronic sensor cameras at 
great expense to Cordin. There are many US military and university laboratories that want our equipment 
but funding is slow in this difficult time of recession and war on terror. We need these foreign orders now 
just to survive. 

IF YOU HAVE QUESTIONS OR DESIRE ADDITIONAL INFORMATION ON THESE COMMENTS OR 
CORRESPONDING EXHIBITS PLEASE CONTACT: 

SUSAN WENGER, SALES MANAGER 

susan@cordin.com 
801 972-5272 EX 213 

mailto:susan@cordin.com
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d i v e s  c o n t i n u e  to be : 

bcrn concerned wi th  case of fabrication, reliability o i  o p  
eration, a n d  long life with a minimum of upkeep. A s  2 

- 4  $*X& - - -  the ibitial testing or  when in use in urneras .  In only one .A<, LT 

rmult of these featurcj, very little maintenance i s  r e q u i r d .  
>[any  drives have heen r u n  intermittently for three or 

'Wrlrk. done under the a u p i c a  of the 6. S. Atonic Energy 
Camnuwon.  '% paper give3 d d i L i O n d  hf0lTiUI.h about  tbc  d r i m  which 
have 'Len m r d e  since ublicaiion of the arricle b y  W. E. Buck, Rev. 
si. Imtr. 25, 115 (198). 

-- --_ 

the limit of the mirrors. T h e  discovery tha t . j n  

- <. . -  .(! ,.'/*c ) : L L 5 4  .&C,S&*' .L:d A : ; ,L*C-<'  ?t';,,L ;:.--wy 
..', d' :L ...,.. .; :.. : :L . I .  :. , J :: ;.I 2 .,-/L.,g.. ." . . 

.?: -.. .. . 
t. /. ,. , /,.-LE* ..?. .- :, 3- *- ;c 



cir'Ji'iurc' i c  JcicrniiiiI,il 1~). ; ~ L L  nets i !ur+c: i l  dcpartmcni. 
,xhich gives ~ lce ! i - c t~ ! i  I C - 1 . -  :a   xii ions from :hc ends oi 

1 ioui!Il - .  !!:at i n  rcL:ancilar . . bars . . - chert. - - -. 
r YG r i_on. J a. (er, t rr>And than 

I I I  tne  r rma he bar. .\nother dc-icct unich tends to 
h e , . t  ticar the ccntcr corn& from c l ; q  Inciusions. which 
rake i h r  form Oi -1ringers o r i t n t r d  in ihe direc:ion of the  
gr;iin 5truL.':urr. 'I'licrvfore Inrs  should !)c ihiLk enough to 
pc:;nit thisiiiiiiq rlic mirrors i r o n  tIic .-iot.k n r x  the sur- 
%and dix:irdi:Jq iilr t 'cnicr m.tion. The rotaling r i r r o r  
is uiuai ly  U I  from i l l c .  b;ir >o t 3a i  rhe grain stixciure runs 
in ihe t l i r<. i i :on oi ihc t.cntrli:g;il iorce. This procrdure 
in>drrs  thal In!. dai\.* in i h c  - i e c !  ;vi!] presc.r,t the least 
; i re2 ! t i  t h e  cenir i i \ ipi  for t r .  

Sincc the high tensile >ire?g:h re;uircd L dcpendmt  
upon rhr h a t  trc:iiint.nt of :he sirei. this is ;he most 
irnprtLinr parr of i h c  fJbricarion procedure. Special pre- 
csu:ion.;. arc' nccc+;iry during i tt. 'i-!eat-t:eatrr 
hcLnu>e rhc !?igh--i!it2ii -1cc1 : - ~ l  is ;.cry .;c' - 
c:irburizarion. \ y h i \ 5  -0iicn.G :5c -it.cl. The C ; : : - C  oi tlt- 
tnrburiz3tion i.j i h e  i ) r c x n c e  oi osygrn i ron  t h e  ;iir ad-  
j x e n t  to the hot niei.il. I t  \vas found That dtc2rburiz .a ; ion 
could bc avoided ii. tlurinq the hearing, t h e  ? i c r !  *,v= in 
t i ther  a graphite or  a n  iron boat 2r.d covered w i l h  poudercd 
graphite ior both . iu~irni i iz ine and [emperine. Since x 
certain amount of w:irp;ige of the PieLe and d c c x b u f i z r i o n  
of the surface is vnnviiidab!~. i t  w;li found d e i n b i e  to 
lcave 0.030 to 0.050 in. of extra rna:crini on a:l s u r f a c e  
prior to  heat  trcaimcnt. This  e.y:ra ihickxss is ground on' 
during the  iinishing process; circular grinding u.heeis a r t  
uzed to rcmove this e x t r a  stock 2nd to 5nish i k  picce to 

To austenjtize the -tccl, the  rough-rn3chincd mirror i 3  
covered a i t h  graphire and placed in a furnace a t  lbdO"F, - 
where i t  is heated ior w c h  a t i ne  3s IO  reach and remain 
a t  1650°F for about  hr. I t  has  been fuuncl thar hezting 
in a 2 kw electric furii;lce r e q u i r s  1 hr itir iht-  -rnailv.t 
mirror a n d  about 3 h r  for t h r  Ltrqet  mc ntit1;:C.l ,!I i h r  

first paragraph. Fur t!uit.k c w l i n y .  zflcr the 11ic . i  r i -  rr-  

rnu.:ed from the grapliiir. i i  is imrnediatr!y i m n r r w l  III 

quenching oil, whLBrt i t  i-  ( .on\  inuously :tgirated. Knl't'i 
cooling is essential to kccp ihe  rranhformation to mar i cn -  
siie a t  a maximum. To clear the knee of the icothermal 
transformation diagram fur this steel and  r h u s  to ;\void iiie 
formation of weak prrlire s t ructure ,  all parts of the piece 
mus t  cool to W0"F wirhin 1.5 sec after the Start  oi cooling 
a n d  10 5 0 ° F  wiihin 9) sei'. T h e  temperalure oi  the piecx 
is rhcn IX\v.cred IO : L I  lc:i>[ !OO"l: but  not bcIo\y room ~ e n i -  

, ._ _. - -__ 

- 

the  required size and surface imooihness. j 3 3, < .*< 

ionsiderablc d e c x b u n u i i o n  of t h c  :iCcl. which in turn 
reduces the  suriace hardne+. This rrducrion i n  5 u ~ a c . r  
hardncss leads to spurious readings i f  one wishes to knolv 
tbe interior hardness, and h a t  is. oi r'our>e. rhe most im- 
portant  guide t o  gnuginp thc strrngrh ot t h e  piece. The 
h e  required for tempering t h r  sicel is not crirical bul 
probably should not  be IES rhan rhc time bugested.  When 
two test pieces of 609 s i t 4  were t e m p r e d  for 4 and 24 hr, 
respectively, both were i0ur.d to haw the samt hardn-3. 
Rockwell C-56 to C-57. :he h3rdr.e.~.. at x h k h  :hi.< mareriA1 
develops - i t s  oprimum yircngrh w i t h  npprccitble ducii l i i>.  
still remaining. 

+mall xnouni  11i i u i i n e d  
austenite, which m a y  bt. partially converted I O  martensiic 
by c d n g  to  very low iemperatures. Hence t h e  piece i.j 
cycled several times berween ihc ambicni :tmperaiurt-j 
liquid nitrogen f -325°F) and boiling w t e r  il(k1"F). .4iiL.r 
this tre3tmc:nr thc piecc is aq3in :empered fur  4 hr ~ t r j ( ~ ) " F ,  
The  h; l . rdnes . ~ h o u I d  not be cknqed  hy this . dd i i i ona l  
t rez txxnt .  Ixhicb i i  optional but  tvhic.5 i >  rrtumrnrndfii I O  

give maximum .Girrngrh 2nd stress ic1iI.f TIj the \ l e d  mirror. 

The t e a p e r e d  s tee l  = i i i l  has 

YIXROR BXLANCISG A 3 D  FINISHING 

The machine jhop now !inishe.; the trmpcrtci mirror 
b h r k  to size. using ordinary grindin? techniques, i.e.. 
abrzsive whee!c and  ! h a i d  cooinnis. 11 ha.; been found thar 
a concenrricii y to1rranL.e oi O.O(KI2 in .  \:an be rnainlaincd 
for the j u d a c s  oi the :i<cl blank. Since s n y  t.-racks o r  
check5 in the metal su r i a i e  would gre2ily increase the 
chance oi mirror failure: i t  is important a i  this _.:age to be 
- u r e  that neither the heat treatment ncu t h r  grinding has 
produced 3ny cracks or chedrs in t h r  m c i d  suriat-e. On,. 
of t h c  sizndarrl methods, such s IIagnaflus or  3 lagna~I( iw.  
is used t i )  lest the surface for defectz. Crack?; c a w 4  by 
the heat r reatmcnt  arr the mort serious. i n w  i h r y  ~ . I I  

erally pmet ra t t .  deeply into [ h e  stwl Lind wiil rxrv!? $ \ ! -  

Jppexr (juring the remainder of the grindinx r>pr>i i i , i ; .  

iien1.v. cwrninal ion f o r  cracks should be r n d e  d \  sewra!  
-I.I<I..- in t l ic fabrication process, for mu1.h labor is 5;ivr.d 
by di>c arding a defective pirc.e as early 2s rhc iauli czn 

c~u.<cd by glazed or improperly bonded whcrls. may hc 
removed by continued grinding wi th  a suitable whets!. 

:Is soon as t h e  final grinding has been completrd, r h r  

Ji.. A U \  . rrcti. Shallow grinding cracks, which arc' pcncr;iIIJ. 

blank is tested for balance on ;I dynamic balancing ma- 
chine. .4 lmnmerc iarmachin t  with a sensitivity rating of .-- 

10 roz-in, has been found sati5i:ictory. Since the bearing 
vibmtion transducers o i  the hal:int.ing machine wii l  trans- 
-- 

- __ - . . . . . 
. -- 
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jbrasivc :! hrcl yrindcrs h ~ r ~  been removed 3 r d  :ke scn'aie 
p r c e n i s  an even light gray tone. If t he  Lbra--ia,c 2nd ve- 
hic!e a r e  scrubbed ofi  :he s u r i x r  with indns;f.aI or 5 i n i l . u  

tissue paper ,  sufficient polish xi11 have been obtained to 
permit t h e  flatness of the mer31 wrface to  be  d e t e m i n e d  
by interference mcthods in monochromatic 5ght. 

There  3re  many semiautomatic machincs s.itabIr for 
the lapping process; one such is the  C r m e  P z d 1 ~ g  Com- 
pany's L s p m x t e r .  These machines have an 3u:ornatic 

\ 

I '  
/ 

I 

I 

I '  

I 

abracive feed. 3 rota:ing lapping plate, and  condi:ioning 
rings to maintain the suriace of this plate. ??le contour oi 
the lapping plate  a n  be chacged a t  wdl  to c o n n v e ,  flat. 
or convex b y  lateral adjustment of the  conditioning rings, 
as described in the operating instruct iws for the machine. 
3lirrors as large as 4 in. in size have k e n  f l a t t e d  to  
within one-balf fringe of sodium light, ar.d most of the 
departure  f rom flatness comes from turndown a t  the edge. 

By chrome plating the surfaces which are to De polished, 
it is possible t o  avoid such deiccts hs the  r c s i s t a x e  of the 
steel mirror  to polish and  its sensitiviity to tarnish md rust  
from fingerprints, humid atmospheric conditiom, etc. 
W h e n  t h e  flat-lapped mirror blank h a s  been prcpred as 
described above,  it is d e g r c s e d  by  treating it with hoc 
trichloroethylene or  other solvent ~ p o n .  ?l;ex condenx 
on t h e  surface a n d  effectively remove the  adwrbed  oil and  
g r a s e .  T h e  dcgreased blank is then mounted in a jig which 
protects those par ts  of the  piice not  to be plated. T h e  
whole assembly is next transferred to the plating ba th  
where, for a b o u t  ;1 minute, the surface is stcpped. T h e n  
the  chrome is plated directly onto the steel surface, no in- 
termediate  coat  of metal  being required since thc bond 
between t h e  steel and chrome is s u 6 6 e n t  for rotating 

' P U S T K  C f L L  "'Y?"$Q 4- 
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3 .',Y -+ 
mirrors. .\Ian! minor:: ha\.e been in use ior more than rive 

I '  
yesis  u.i:huur noticcible dc.:eriontion u i  the chrome plat- 
ing. .4 coat of chrome 0.0003 in. thick x i i l  Cover the steel __ 
, ~ r i a ~ ~  g e n ~ r 0 1 1 ~ 1 ~  l o  provide 3 very hard homogeneous -, 
rneLa1 juriace which wii l  take 3 high polish. To obtain a '  -: 
Lzt coat, 3 u n i i o m  plating current dewi ty  must be main- 
taincd ?i:ujj the facK> oi larye mirrors. 
mirror face, howevcr. 1 sljghtly rhi&i;rr coat, say O.OW+ 
in., is preferable LS the subsequent iapping progress can b e  
es i ly  observed by t h e  ring-shsped pattern rhnt  appears 
on the suriace. By mounring the mirror a t  t h e  end oi  a ceil 
oi insulating material of suiwbie cross section 25 shown in 
Fig. 1, 3 greater current densiiy a t  the edge c3n e x i l y  be 
producrd. The  dEired variation in mirror plate th ickncs  
c m  be given io rnirrors.in the size range oi 1$ 10 4 in. by 
malting :he cell width t to  + in. !3rgrr Lhan the  mirror size. 
J 5 e  ce!l should be  IF^ long ;LS k c .  rnasimum dimension o i  
its cross section. The  anode may be an e!ectiode a t  the ezd 
of the ceil, or if the s s e m b i y  is immersed in a large bath, 
it may be the entire plating bath tan!!. T h e  plate should be 
laid ~ O W T I  3t the rate recommended by the manufacturer 
of the bath being ~ w d .  

When the minor  surface has been plated, it is again 
l rpped flat by  the same technique previously used. It is 
r a d y  for thc polishing operation when the surface is within 

Y .- _-  
. .  - . -  
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the cdge of rhr ' 

. .  

one fringe of ihtness. T h e  chrome surfsce is given d t e r n a k  
p c h h i n g s  with a a f t  mc.!al !ap and a hard pitch lap, the 
former Gy and the latter wet .  T h e  first soft metal l ap  which 
we tried ms a Lapmaster polishing plate manufactured 
by the C r m e  Company. This  did not give a satisfactory 
polish b u t  did indicate a method of a t tacking the polishing 
problem. Excellent r e u l t s  have been obtained wirh a &in.- 
diameter polishing lap made of either Cerrot tu  or block 
tin, whose surface is grooved LO cover i t  with facets a b o u 7  
GI. square. Since the surface is easily n i d e d ,  the  plate 
must be handled x i t h  great a r e .  Conditioning for 5 min 
Gr more on the  lapping machine charges the lap with ,"wX, 

abrasive. Aiter this condirioning. the polishing plate  is 

- 



~ c ~ i U l , l > ~ * I  >.vi1 h , i  h . i n t l  ! , r u 4  ~ 9 ~ 1  .t - , C L I P  >OIL!: ; i j r?,  : l u \ h r t i  
\ v i l l i  i , i i )  .x;licr. and ,lric.c! riuic:'r!y w i t h  an 3ir 'zjl3t from 
;L c.omprc>st.tl :iir line. i n  free i t  u i  the oil vehic le .id e : c e s  
Jbr:t:i\,e. I i  i.$ i r n p r i a n t  IO k c c ?  :hc -urfaL.e :rt.r o i  u 'a t r r  
sp) i i  nnd the minute oil film which resuiis from :oc;ching 
the plate with the .kin ;IS i t  is handled. 

T h e  tlat mirror blank is csre!ully laid on :!-,e Flishing 
lup, which is now impregnated x i t h  abrasive. and the 
mirror is then moved over the surface with light pressure 
a n d  figure right strokes. It wiil be found tha t  :h '  s treat- 
ment polishes the surface quickly. T h e  abrasive action of 
the polishing lap wears o u t  af ter  3 few minutes' use, b u t  
the  texture of the poiished surisce i m p r o v e  as the lap 
wears. Before a satisfactory poiish is obtai;.d. it will 
probably be n c c e s s q  to repeat this operaiicn several 
timm.2 .As the polishing is continued. there is ;1 progressive 
tendency for the edge of the mirror suriace :o become 
convex; it may be necessary to  ie!zp the c h r o z e  surface 
and  s ta r t  the polishing over. To obts in  a g w d  polish. 
considerable manual dexrerir); Is neitssa?,  and s m e  
prac.tice wi!l be needed before ;i s a t i s i a c o q  ;ec+nique is 
acquired. -At best, the mirror .iu&ce u i ! l  still be ioucd to 
have many fine scratches. T h e e  can c s i i y  be :ernoved by 
polishing :he surface w i i h  a n a ! l  Ditc:1 a2d 2 v z i p r  

suqxns ion  oi rouqe, barn-iie! or  other  po1i:hi-e a ~ e n t .  
Since the flatness of the mirror 5u;l'Zce may a1.q dc:eriorarc 
as a iesult oi pitch polishing, it may be ?ound a d v ~ ~ t ~ g e o u s  
to rrpoiish J t  intervals with a soft metal  lap. T?.e xhi te-  
ligiit specular re~lrct ivi ty  of the finished mirror Kii l  be 
about  65yc. .Although ihe refiecrivity cBn bc incresed  TO 
a b o u t  85'3 by the application of a re!ative!y i:r&!e d u -  
minum film deposited by the vacdcm evaporation ;races. 
this small gain in refleciivity is not signifc2ni !ci phoio- 
g n p h i c  Tecording. 

_--___. 

BEA3UXG DESIGN 

T h e  original .<Iteve b a r i n g ,  a s  developed from P r o i E S r  
J. \V. Beams' design,' has been ve ry  successiul, 3r.d its m e  
h a s  continued I O  the prrsent time. It js the p u r p c  of this 
section merely I O  give a n  analysis of the h a r i n g  problem 
a n d  to show how the conditions for 3 .qtisfnctory .sooiution 
were met  by the d a i g n  used. 

T h e  difficulty in designing bearing.; !cir the-r :urhiii- 
dri\.es was caused by the exceptionally high ipd.. i I I  1 -  

at ta ined.  L-nder these conditions conventions1 bv2r:n;: 
designs developed excessive friction. This  excessive friction 
w'ns mainly caused by the high l i w a r  velociiy o i  !he shait 
surface over the bearing. .I maximum linear vtiocity of 

In wmc a. a water  suspension of Linde-.4 ahrasivc u x d  n'ufing 
rhe final s i a p  of polishing h a  produced espcci3.lly pod  re~ults .  But  
this techniquc tcndr 10 produce more x r z t c h a  u n l a s  a test pitce. on 
uhich scratchn can do no harm, is first .poiijhed to fm the !ap sur- 
f x c  from the c o a m r  abruivc, which is then Aushcd off wi:h ua i c r .  
After thin prccaulion the mirror u n  be polished with imsU chance 
of being ~ ~ ~ t c h c d .  

a Rcarns, L i n k ,  and Sornrncr, Rev.  Si, Instr. 9, 248 (1958).  

2 0 1  i t ;  wc hiid t )cr i i  rhr pre*;iou.l?. r?1abli*tic.li l imii ?xje.onlj 

which the oil lilm broke down anti  ailowcyi i k r  n?c1;11 

surfaces t o  touch. The diameter 01' t he  mirrr,r >halt JI iht.  
bearing WLS? thcrcfore, rducrd  1 0  .I minimum c.clri-l>it*nr 

with the s t rength needed for the :upport oi 3 high-.[& 
rotat ing minor .  T h e  rnuirnua+ bearing vr!ociry u';~.l :hen 
found t o  be 350 f t j s ,  a value considerably in excc?;s of ihc 
allowable value. Anorher factor which contsbui rd  10  the  
failure of the buring-oil Urn w~ the excessive \*ibraiion 
of the shaft, which led to oil-film loading p r g s u r t l ;  far in 
excess of t)KM allowable with useful lubricants. The ion- 
ventional decve b r i n g  burned out  immediair!y when 
used under t h e  conditions. 

I t  w s  subsequently f o u d  that  the previou.-iy ~ c c . c ? t e d  
zaximurn bcaring ve!oclty attainable withoui Ius5 n i  the 
h r i n g 4  film a u l d  be exceded beyond our :equiremcnts 
if  :he axial length of the b a r i n g  wxs  no g c s t e r  Lhan t h e  
shaft diameter  and if oil w3s suppiid to the &ring a t  
33 psi or gra te r  presure. This  advance was establishd 
b y  a ser,es of tests with a compact, turbine-driven s h a i t  
which was designed to  run a t  even the h i g h e r  specis x i t h  
prac:icaily no vibration. 

The vibration of the x k o r  h i t  31. high y p t ~ c j ~  \ v u  i h ~  
m c ~ t  dir'Zcdt condition :o overcome bciore Szar1n;s x$ich 
wou!d operate .Kith long !iie and reiiabiiity c o d d  be con- 
structed. The  shsit vibration x ~ s  assumed to be SauAd 
b y  an anbalance of the x i n o r ,  Since vibration-:ret drives 
without  mirrors had  alrmdy been construc:ed. I t  was 
found t h a t  the objec:ionsble shai: vibraiion peEis:ed e x n  
after the most careiul rnirror balancing and that  the ire- 
q u e x y  was  either the iur.dzrncnta1 or a barmonic fre- 
quency of ihe mirror. The  iundsrnenral f requencis  of 
most of the  mirrors used had been i:ir below. t h e  mzximcm 
speed a t  \i.'nic!i they were designed to be driven. Redeign-  
ing the mirror to  rsise i ~ s  fundamental frequency above the 
maximuin speed required did not appear to be prac~icable. 
T h e  amplitude of the  vibration is further increased be- 
cause the moment of inertia of the mirror is minimal for 
the axis abou t  which i t  i3 usually revolved. This mode of 
vibration is un>table kin(-e :my unhalancr x i i l  gencra :~  
i o r w  .&hi& tend i o  orient t h e  piece uiiiil  i L  rotates with 
i h c  ni:i\imum moment  of iner:ia. This diriicuiiy \vas over- 
come !)). nwuni it]: I h v  bring.; ..o [ h a t  ihcy cuuid vibrate 
with the shai i  I I I  d \ ,o i ( i  eict>.-ivc loading of ihc b a r i n g  
.cirf.u c .  whi lc  ~t the -me time providing .;uiTi&ni damp- 
ing 111 p r r r w t  the  umplitudr ot' vibr;Ltion from cxcr-rding 
tolerahle limiis. T h e  bearing \vas r e d u c d  in size and 
mounicd inside a Seoprenr  O-ring. .\lounit-J in this 
fa$hion, ihe brJr ing could vibralc iv i th  ihc  J i d i  without 
excrssive pressure on the oil film, while a t  i h c  same time 
i h r  interiial friction of I he 1-eoprenc pro\'ided damping 
which was fortuitously oi t h r  r q u i r e d  magnitude. 

This bearing design is illustraied in Fig. 2. T h e  bearing 
i5 housed in 3 cylindrical chiimbcr se3lerl at thc end with 



a corli.c.ntion;il Sc-upr<.i>c l>>, i j r . \u i ic  O-r!n; ,Gi:iLh c n c i r (  !e> 
the be3rinK ..urfai.r. 'I'lic U T  uf i h c  ( ) - r i i ;g  t.nLiri ! iny the 
bearing is advzntagcr)c.; bi.c;~u-c t h c r e  ili little bcnding 
f0ri-c +c t  u p  i f  the  sh:iit is cJi>pl:ud by mirier vibration. 
T h e  bcuring rnutcrkil  is srill 4 lvc r  (W.5% pure1 brcxu-e 
this metal is s t rong,  c i n  be machined easily, hai ;1 low co- 
&cjent oi friction, a n d  h:\s high heat conducrivity. The 
lateral excursion oI the braring is limited by  the radial 
c1esranc.r. \vhic,h in  most casts has been set a t  

However, in t h e  c . ~ s e s  in which a particular mirrur <ha \K  
ha.; t . a u d  e s c r s i v e  t*iLralii,n, [his clcarsnce !-IS been in- 
c r c a . 4  a* neiwsary  to obtain nornu1 p r r f ~ ~ m n ~ ~ e .  If 
largc rsdia[ clcarancr ih  r q u i r e d .  mirror balance luv r m i -  

y ~ s p t . ~ . ~ .  P r e s u r e  lubrication lillr the chamber x i t h  oil and  
mainrains a n  oil tiim on the bcaring 5uriacc; wrne d this 
oil unforiunately leaks :lowly from the bcaring <urfac.e 
inro (he exhaust. \Vhen the o i l  p r e s u r e  is increazecl. the 
bearing moves from the position i n d i u t e d  by  dashed i i n e  
to  t h e  one indicated b y  solid l i n e .  If th r  p r e s u r e  is in- 
c:c;lied roo much,  the end of the bearing wiil be iorcrd 
again:[ the mirror shaft shoulder m d  stop thc rotsrion oi 
the mirror. Thouah oil pressurt. ir- rcc,uired 3 t  ail t i m e ,  
L . w d  f e r  .: o r r_ j  n i t . ; ; n i G a o p  
c ra t ion , In  faci ,  the  n c d  i u r  the ivnrinual i irculstion of 
oil th rough ihe bearing housing hzs  not been rtstablizhed. 

Pnrtly bccawe liquid-:ubricated be3rings hzve exceeded 
expectations, t h e  poten~ialities of ball bearings !or the 
turbine-driven mirror j  have not been fully explored, a l -  
thouzh the ivork which has been done suggests tha t  they 
may have a considcrablc field of sppl iu t ion .  Ball 'bcuhgs 
are found IO give satisfactor). interinitteEt p r f o r n a n c e  a t  
syxedc isr in e x i ~ ~ s  of the mannfacrurer's ratizgs. T h e  ts-pe 
oi bearing ivhich h x s  proved b e t  is the one which h a s  a 
single rzce, a phenolic Sail refainer. bail r9i't.s o i  rhc ! : & t a t  

- 

large mirrors are  to be used. For exampie. we construc:ed 
a 2ooO rps turbine drive for a i -X3-X3- in .  mirror wi th  bail 
bearings mounted in the conventional manner in the tur- 
bine housing. T h e  mirror w x  very cardully balanced be- 
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sped gives a rr!ativc!y smail w‘ety iac:or, its use hat; Seen 
justi6t.d by experience. Exceeding the e!a.Cc h i t  will 
c 3 u e  the  m i n o r  surfflie to be penhanently dis:orted. This 
efiecr a n  be detected before the next run b y  obseming the’ 
astigmatism introduced into the o p t i d  s>T-stem whe2 the  
mirror is in t h e  s ta t ic  condition. An o p t i d  system de- 
scribed elsewhere‘.’ permits easy measurcmcnt of the dis- 
tortion of t h e  mirror surface under d&c conditions. 
\Vhen compressed air or nitrogen is used for operating the 
d r i v e ,  the  maximum speeds & t i n e d  arc Kell below the 
sate limits. 

Lf a mirror of qxcif ied size is to be rotated a t  riaximum 
speed, there  is a n  optimum prism shape. In - these __ d c u l a -  
lions the axial - length _- of -.--- the mirror is no factor. The-plot 
&oxn in Fig. 3 illuctratfi the results of t h e  calculations. 
The  relative bursling speeds are  shown not only for various 
regular prisms of the same mirror size b u t  also for the 

_ -  

‘B. Brixncr. Procemlinrr of rh Tin’rd I w i o n a l  Cunerus on 
llkk Sprcd Phu~oqrophy, ;di;ed by R. B. CoGns (.4c3dcnic Prrss 
Jnc.. Scw York, IPS;). pp. 319-323. 
’ \V. W. Davis and T. E. Holland. j. Opt. SOC. .lm. (8. 34% (1958). 

special cxce of t h y  i\vo-f;cced pri:m. The plot shows tha t  
the prism of r r iangulx  crabs 5ection is ihe shape capable 
of hig’nct  speed operation. .As would be expected, this 
sh3p: 31.~0 requirrs thc  grextv.zt ;imounr of driving power. 

PE.RFOKMLTCE DATA 

Seven represenrati\.e turbine-driven rotating mirrors 
have been _ce!ected to i i lusua te  performance character- 
Istic<. Tahle I gives t h e  identifying nomenclature and the 
most imporiant design parameters  for these units. Com- 
p r e c e d  air ,  which is Ihe most convenient driving power, 

I 
II , 

I 

c l  I J 
0 I 2  3 4 5 . 6  7 a 9 

AIR mcssunc- P S I - I O  

FIG. 7. Graphs of 3ir  prcssurc :s 3 ir  ‘onsumpiion fur typical 
turbine rlrivcs. 
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has been used to dc:crnine :he o y x [ i f i g  char:c:e&;iG of 
all :h-e drives. T h o ~ r  un i t s  TO 5e drivvn a t  the highest 
speeds a r r  givt.:i !ur:$cr iesrs :r.ith cornpres.sed helm iI;m as  
the dr;ving power.  Tke graphs r,i pt.rior;nance x i r h  corn- 
pressed air arc Kiwn h r s i .  FigLre 6 shows the pressure :'s 
speed curves. which a r e  most h p r i a n : .  T h e  pr6sure  is 
mea-wrrd by a gauge on the aii-supply line z t  a point 
adjacent  to the :iir-inlet connec;ion on the d6ve.  One is 
thus  assured that  the pressure ind iwtrd  is the amount 
actually applied 10 the inlet o f  The drive. I t  a n  be seen 
tha t  although the ask-rnprotic speds h2i.t. not been r c - a ~ . h d  
they  d o  not appear I O  he much higher than i h r  n a x i n u n s  
given. Figure 7 .shows the p r e s s r e  TJ sir-corsumption 
curves. T h e  c o n w n p t i o n  rate is for air a t  ambient [em- 
pers ture  and p r c s u r e  (about 2j'C and 590 mm;.  T h e e  
measurements were made by L.oi!eciing rhc exhzust air in 
a large balloon whose volume w z i  then calculaied from its 
siut, care being taken to avoid exerting significant prcssurr 
on t h e  contained gas. T t  can be seen iha t  for a11 mod& the 
rate cf use is substantially linezr x i t h  pr-ure. T i e  p rvs -  
sure  I'S time c u n e i  a rc  . h o w  in  Fig. 8. Tht-se give rhr 
t ime rcquircd for [he  drivc 10. resc.ii f).',c; ~ J I '  m.ixtni\rni 

speed becausc iherr  xss I-orsiderable q x e 3 ( i  in iht .  (:a13 di 
the 10G70 CUTVCS, depexiinq o n  ihe ambicnr !crnp:;turc 
and the type of lubricant used. T n e  O5y0 p.jn~s a re  r p -  

producible under B varier? of normzl ope:utinz cGnditioK5 
and can be applied genrraily to the pre-,aia\ion oi p12w 
ior the intenni t tent  use oi these drives. F i p r e  3 : h O w j  the 
performance of two of the dr;ves with hclium; ;111 three 
iunctions are p ~ o t t d  on the graph. 

ACXYOWLZDGMEXTS 

The au rhor  i\*ishrs to t h a &  the many  prop!^ :It the 
Lo3 .-ilzmos Scientiric Labontory who have encouraged 
him to continue the deve!opment of these rurbine d r ivs .  
Special thanks go to Edward T. Gleason and \i'iiliam J. 
\Vynne for  the 5 n e  w o r h a n s h i p  in the fabrication and 
assembly of the componenis; 10 Char!es P. l loorz,  Calvin 
\\.. Hunter ,  3nd LCOMid Crogstad for their prwision 
machine grinding of the sicrl mirrors; i o  .-\rthur H. 
Ii'iiliams and Charles G. Phclps for the esc.c!!cnt mirror 
hai:inring and  pnl ixhing;  and  I O  Eugenc A .  Igcl fi,r Taking 
ihc  many y w d o r m a ~ ~ r :  mcshcrrment:. 
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I T E M  2 2 A  - H o l f - S i z e  B l u e p r i n t s  (Some a s  above when ordered 

wi th  I t e m  Z l A )  lrnoge one-ha l f  s i z e  o f  Or ig ina l  drowing. 

I T E M  ~3 - D u p l i c a t e  D i a z o  105mm F o i l  ( 4  x 6). 
A r c h i v o l  Enve lope  indexed  w i t h  the C A P E  number. 

Fu rn i shed  i n  

PURPOSE: E x c e l l e n t  for  u s e  e i the r  i n  p r o j e c t i o n  or  magn i f y ing  
ITEM # l  - F u l l - S i z e  Photographic  P r o j e c t i o n  P r i n t s  o n  T rans -  v i e w i n g  equipment. 

l u c e n t  T r a c i n g  Poper. 

FEATURES: I d e n t i c a l  in  appearance t o  the  Or ig ina l  105mm 
PURPOSE: Mas te r  rep roduc ib le  tho t  may b e  used  in  some mon-  Micro-Master  4 x 6 f i l m  - Economico l  for dup l i co te  compact  

ne r  a s  the O r i g i n a l  and  for p roduc ing  b luep r in t s  and wh i tep r in t s .  f i l e s  for q u i c k  re ference.  

FEATURES: 100% rag  na tu ra l  t r a c i n g  paper - E x c e l l e n t  p e n c i l  
and  ink t o o t h  - E o s i l y  e rad ica ted  w i t h  e rod ica t i ng  f l u i d  - I T E M  C 4  - Contac t  P o s i t i v e  G l o s s y  Card  P r i n t s  -105mm(4  x 6). 
Tough, du rob le  ond  w i l l  n o t  f ade  or become y e l l o w  o r  b r i t t l e .  

P r i m o r i l y  used  for  ve ry  du rab le  re ference ca rd  f i le .  PURPOSE: 

ITEM x 1 A  - H o l f - S i z e  Pho tos raph ic  P ro jec t i on  P r i n t s  o n  T rans -  

l u c e n t  T r a c i n g  Paper. (Some os  I t em 1 1 )  lmose one-hal f  s i z e  of 
O r i g i n a l  drawing.  

FEATURES: 
w i t h  magn i f y ing  g loss .  

Durable, g l o s s y  p r i n t  e o s i l y  read b y  naked eye or 

REMARKS:  

w i l l  be fu rn i shed  o n  request .  

A C A P E  i s  a complete set  of draw ings  for a g i ven  
ITEM ;2 - F u l l - S i z e  B luep r in t s  when Ordered w i t h  I t em 21. p i e c e  o f  equipment. P r i c e s  for  i n d i v i d u a l  d row ings  from a C A P E  

PURPOSE: 
from Mas te r  rep roduc ib les  ( I tem ' 1 )  generc l l y  used  for re fe rence  D r a w i n g s  sma l le r  thon 12 x 18  ore reproduced f u l l - s i z e  only. 
and  d i s t r i bu t i on .  

Fo r  a comp le te  l i s t  o f  d row ings  o v o i l o b l e  see A.E.C. P u b l i c a -  

FEATURES: B l u e p r i n t s  - Whi te l i n e  o n  o b lue  backg round  t ion:  TID-4100 ( f i r s t  a n d  second r e v i s i o n )  and Supplement :1 - 
U n c l a s s i f i e d  E n g i n e e r i n g  M a t e r i o l s  L i s t .  

(M in imum order $5.OC). 
I nexpens ive  rep roduc t i on  o f  Or ig ina l  d raw ings  mode 

\ recammended for outdoor  use  in  the f ie ld .  

1 Order No. I Description 
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Cordin Model 607 Light Source fj e /  d f 2  
Page 1 

(click on image above to see full size picture) 

Cordin Model 607 Light Source 

This is a High Speed Flash Unit for use with Cordin camera systems and other high speed 
cameras. It features a square pulse, high intensity (up to 3 million foot lamperts) single 
pulse xenon flash for events less than 625 microseconds. It originally sold for around 

$27,00OUS and is a current model listed on the Cordin Website. NASA uses this unit for 
Photographic Acquisition of Ballistic Impact Events, so you know it is built well! 

This unit is in excellent condition and appears to have seen little if any use. When 
powered up, all functions worked properly. The flash worked well, with no problems 

observed. I don't know much about these, but if I omitted any info or if you have a 
question, e-mail me. 

Cordin Model 607 Light Source. 

Includes cables for connecting the power unit to the flash. 

11/17/2004 02:57:46 PM 



Cordin hlodel 607 Light Source fd f e  2 

Includes a 1 15v power cable. 

NEW instruction manual is included. 

D This unit is in very good physical condition. It may have some tape/sticker residue 
and may have dust from storage. Some of the specs and features may have been 

taken from other eBay ads. I don't know much about these, but if you have a 
question, e-mail me. 

All Offers Considered 

http://www . arigelfire.co1n/ol/ohiodeal/indust/cordin607 .html 

Page 2 

11/17/2004 02:57:46 PM 
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cordinbuyer s e n t  ',WU this eBay item & 
Person a I ni essage: 
I saw this item for sale os] esay,  The World's Online Marketplace, and thought that 
you might be interested. 

I t e m  number: 3851989169 CORDIN 432 DELAY GENERATOR 
PULSE SYSTEM 

I Seller: smithjunior90 ( 464)* mC 

I 

, I  
i ,  

Positive Feedback: 98.7% 
Member since Feb-27-03 in United 
States 

1 , Time left: 8 days  3 hours 
10-day listing 
Ends Nov-19-04 15:35:19 PST 

Item location: Knoxville, TN 
United States 

Ships to: United States, Canada 

Summary 

KENTUCKY EQUIPMENT 7230 Earbourville Road London, KY 40744-9321 Office: (606) 
878-8498 Fax: (606) 578-8498 Email: kentuckyequipment@charter.net 
CORDIN 432 DELAY GENERATOR PULSE SYSTEM * Starting Price $9.99 Condition Used 
UPS or Fedex Ground (Shipping & Handling within the USA ) $32.00 CORDIN 432 
DELAY GENERATOR FULSE SYSTEM * DESCRIPTION: This auction is for the sale a 
CORDIN 432 DELAY GENERATOR PULSE SYSTEM. This i tem looks to  be in fair to good 
physical condition. This i tem powers up but is being sold as-is. I f  you have any 
questions do not hesitate to email. Thank you and have a nice day. CORDIN 432 
DELAY GENERATOR PULSE SYSTEM 
WITHIN THE FIRST TEN DAYS AFTER THE AUCTION ENDS. Buyer will pay a flat rate 
fee for shipping and handling within the continental US. The Flat rate fee is listed in the 
table above. Shipping insuraiice is included in the shipping and handling fee for most 
item(s). WE ARE NOT RESPONSIBLE FOR DAMAGE, WHICH MAY OCCUR DURING 

WARRANTY & DISCLOSURES: PAYMENT I S  DUE 

mailto:kentuckyequipment@charter.net


cordinhi! L ' ~ -  ~ 1 1 i  ! 011 1111\ i-13,1- 1ii.111: C'OIIDIS 137 DELAY GENERATOR PULSE SYS ... Page 2 of 2 

A 4;6/- e3 
SHIPNENT. Again, shippiiicj iiisurance to  the value o f  each i tem is included in  the 
shipping and handling char-i;? (for all i tems greater than $100.00 USD).  The buyer is 
100% responsible for collecting compensation for any shipping related damages. ALL 
ITEMS ARE SOLD AS-IS UKLESS OTHERWISE STATED. I n  the unlikely event tha t  an  
i tem was DEAD ON ARRIVAL (DOA) which was sold as NOT DOA the following rules 
apply: The BUYER MUST r i i sk?  eniail contact fully notifying tha t  the i t em was DOA 
within the first 7-days  after^ i-eceiving the i tem shipment; The i tem MUST be returned 
(shipped CAREFULLY as if i t  :':as still in good working order); After we test  and 
investigate the i tems condii ioii and conclude that the item(s) was(were) DOA a FULL 
REFUND (MINUS ANY ACQUlRED SHIPPING RELATED CHARGES will be prompt ly 
issued). By bidding on this( thzse) i tem(s) you are AGREEING COMPLETELY wi th  these 
TERMS AND CONDITIONS. T h a n k  you and have a nice day. Have A Question O r  
Comment? Please Use Or Customer Support Center By Clicking On The Customer 
Support Gutton Below. 

I 

* , I  

this message 

1 1/11 DO04 
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Model S-150 ultra-high speed framing camera with continuous access 
Li Jingzhen, Li Shanxiang and Gong Xiangdong”’ 

Sun Fengshan and Zhang Boheng‘ 

a Shenzhen University, Shenzhen, China ( 5  18060) 
Institute of Fluid Physics. CAEP, Mianyang, China (62 1900) 

Xiaii Institute of Optical and Precise hlechanics, Academia Sinica, Xian, China (7 10068) 

Tan Xianxiang and Liu Ningwen b 

ABSTRACT 

Model S-I50 ultra-high speed framing camera with continuous access, characterized by a three faced, high velocity 

motor driven rotating mirror of aluminium substratum with a reflective overcoat made direct coating or transposition 

coating, a coaxial speed increaser Lrith ratio of  2 X l 3 : l ,  a pre-magnetic-field fast open shutter with opening speed of 
0 . 7 m d  P s, and a computer-electronic camera control with virtual buttons substituted for tens of real buttons and real 
monitoring of whole photographic process, has successfully been made. Specifications of  the camera are as follows: the 

maximuin economical photographic rate of 1.4 X 1 06pps and the masimum rate of 2.24 X 1 06pps corresponding to a 
rotating mirror velocity of 4 X 1 O’rpm and its prr’ipheral velocity of SO0 mps. the dynamic visual resolution of  34 Iplmm 

along the temporal direction, the frame format of 14nim X 20mm. Tests and experiments verify that it is very useful and 
available with high quality pictures taken from the transient events with random triggering time and very strong 

anti-interference property. 

Keywords: framing camera, continuous access, fast open shutter, coaxial speed increaser, virtual buttons 

1.  INTRODUCTION^^,^' 

Model S- 1 SO ultra-high speed framing camera with continuous access, based upon ZFK-SO0 ultra-high speed 
rotating mirror camera, ZFD-250 ultra-high speed camera with continuous access, ZFD-50 ultra-high speed camera and 

ZFD-80 ultra-high speed camera, has successfully been made in order to study transient phenomena such as explosive 
detonations, ultra-high voltage discharge, hypersonic wind tunnel, chemical propellent and so on. This camera, verified 

available to test explosive detonations, is featured with bigger format, more frames, wider photographic fiequency 

range, higher spatial resolution, easier control of virtual buttons, very stronger anti-interference property, and 
pre-magnetic field fast open shutter and aluminium rotating mirror that is first time used in ultra-high speed rotating 

mirror cameras. 

This camera i s  mainly composed of optical-mechanical system, computer-electronic camera controlling system, 

336 

* This work was supported by the National Natural Science Foundation of China under grant No. 69778005 and 60127501 
Further author information: 
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and motor dr i \ tn  ultra high speed aluminium rotating mirror system 

2. OPTICAL SYSTEM 

In this camera, a three faced rotating mirror and tu'o incident beams optical axes of which are perpendicular to the 

rotating mirror axis, are designed to carry out continuous access. It is necessary to arrange a set of shutter including an 

electromagnetic shutter, an explosi\e shutter and a fast open shutter to avoid re-exposure on the film because of three 

time sweeps over a revolution. 

Fig.1 schematic diagram of  optical system for S-150 camera 

As shown in Fig. 1 ~ the t),pical Miller's optical system of the camera can be described as  follo\vs['l: main objective 

L l  forms the first image I ,  on the front focal plane of OK lens L2 and this image is then transferred to the reflecting 

surface of  the t h e e  faced rotating mirror Mj by K lens L3, the second image Iz subsequently on to photo emulsion la\,er 
(1;) by relay lenses L5 on the surface of Lvhich: the aperture diaphragm SI  is imaged in the form of  a lit rectangle, that is 

the exit pupil of the system which moves along the relay lenses surface to build framing while the mirror M5 rotates to 
build framing. In this camera, the non-redundancy design has been used to increase the frame size in temporal direction 

and spatial information magnitude, which makes the best use of the inner optical system, especially the width of the ,  

rotating mirror according to the rotating mirror center in the third quadrant, asymmetric design of  the image and 

reasonable vignette of  off-axis image point. 

There are three kinds of shutter. The electro-magnetic shutter Ss, which is a safe shutter or a mechanical shutter, is 

named a ms order one which means the behaviour time, open time or close time, being about ms. The explosive shutter 

is named a fast close shutter with behaviour time of P s order and composed of two protected glasses, one explosive 

glass and one or two detonating caps, The fast open shutter with electric-surge S3, the opening time of which is up to 

0.7mm/ N s, is coinposed of pre-magnetic field unit, controlling unit, shutter frame made of aluminium strips and t\vo 

strips of aluminium foils, the repulsion force between which will take place while two contrary electric surges go 

Proc. of SPlE Vol. 4948 337 



through them, in order to aboid exposure in ad\ance. Fig. 2 shows the fast opening principle of the shutter. 

[lsctopenshutierl 

I -  t - 

F i g 2  block diagram for the fast opening shutter 

3. ALUMLVIUM ROTATIXG MIRROR SYSTEM 

Specifications of  the motor driven aluminium alloy rotating mirror system with a coaxial speed increaser are as 

fol 1 o\vs'41: 
Rotating mirror: 
Face format: 3 3  X 27.4mm2 
Face quality: N=3, AN=0.3 

three faced aluminium mirror 

reflectivity>80% 
up to 40 X 1 O'rpm 

DC. 3 X IO'rpm, 2KW 
pulse width governed speed continuously 

Mirror rate: 

Mot or : 

Speed governing: 

As shown in Fig. 3, the motor driven aluminium rotating mirror system is composed of tachogenerator 1 which 

rotating mirmr 

1. txhogenerstor 2. wsentbkdbesllngsest 3. mtatinginimr 4.bea1ingsupport unit 5 .  speed increser 6. motor 

Fig.3 structure of  the rotating mirror system 

consists of an infra-red source, a small hole cross the spindle of the mirror and a photosensitive diode, as shown in Fig. 

4, an assembled bearing seat 2 ,  the three faced rotating mirror 3 of  aluminium alloy substratum with a reflective 

I 
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I 

overcoat made direct coating or transposition coating, a bearing support uni t  4 composed of  2 X 3 bearings, a coaxial 

speed increaser 5 with ratio of 2 X 13: 1 that means one stage with ratio of 2: 1 and other stage with 13: 1 ~ a DC motor 6. 

1 
pbtosensitive cimh 

kd-ra-red source 

! 

Fig.4 sensing unit for rotating speed 

The rotating mirror rate from 1.8 X 1 03rpm to 40 X 1 O'rpm is correspondent to the photographic frequency from 1 X 

1 04pps to 2.24 X 106pps corresponding to the rotating mirror peripheral velocity of 800 mps which would be the 

maximum recording up to date. 

4. COhlPUTER-ELECTRONIC CAhlER4 CONTROL SYSTEhl 

As s h o w  in Fig. 5, the computer-electronic camera controlling system with virtual buttons substituted for tens of 
real buttons and real monitoring of  ivhole photographic process is a more accurate control one used for firing event, 

operstor w 
I CPU b o d  I I ISkbus 

IIO b o d  

I , 
I I 

p e r r o d  computer 

7 
protector G L  

c m e r s  body pl source 

Fig.5 block diagram of camera control system 

firing shutters and sources, measuring mirror period and initiating camera controlled events, the features of which are 
high period accuracy within f O . l  LJ s, freezing the value of the mirror speed at the exposure time, and adjusting the 
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delay time between initialing and fire pulse signal outputl"."l. 

Specifications of the control system are mentioned below. 

Framing frequency: 1 X 10' - 2.24 X 106pps, continuously governing 
Velocity accuracy: + O . I ? O  

Stabled velocity accuracy: 5 346 

Mirror control range: 
Delay control range: 

0.1 to 999.9 P s p e r i o d  

0.1 to 999.9 u s with increment of  0.1 P s for four delay circuits 
50.1  P s 
lOV. -10 P s in width 

DC: 3.5 - 1 SOV, continuous, max. 20 amps. 

(12 - I S )  KV, < 0.1 P s (fiont edge), 3 3J (energy) 

Delay control accuracy: 
Delay signal pulse: 

Mirror power requirement: 

Fire pulse: 

5.  PROPERTY SPECIFICATIONS 

A long time tests and experiments indicate that this camera is very useful and available in high quality pictures 
taken from explosive detonations and high voltage discharge wi th  random triggering time and very strong 

anti-interference property; meanwhile, a lot of  valuable results have been attained. Main property specifications of this 

mirror driven mirror camera with continuous access can be described in this \vay: 

Photographic rate: 

Effective aperture (at film): 
Frame size: 
Total number of frames: 

Resolution in temporal direction: 

Objective lens: 

Focusing range: 

Explosive shutter time: 

Fast open shutter time: 
Velocity measurement accuracy: 
Velocity stabling accuracy: 

Delay accuracy: 

Triggering pulse: 

Rotating mirror: 

Mirror speed: 

DC motor: 

Motor power: 

max. rate 2.23 x 106pps 

max. economical rate 1.4 x 106pps 
min. rate I x 104pps 

E/ 17.93 
14X2OmmZ 

112 (effective 1 I O )  

4Sip/mm (static visual) 

341p/mm (dynamic visual) 

743mm; 390mm 

20m- - - ; 2 m -  

d 1 0 v s , u p t o 5 v s  

< 28 I.! s, up to 22  v s 

i O . l %  

5 3 %  
5 0 . 1  I-I s 
( 1  2 - 15) KV, < 0.1 IJ s (front edge), 3 3J (energy) 

trihedral, 33 X 27.4mm2 

max. speed 40 X 104rpm 
max. economical speed 25 X 1 0 4 p m  

rnin. speed 0.178 X 1 04rpm 

.3 X 104rpm, 2 K W  
DC, 3.5V - ISOV, continuous, max. current 20 A 
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DRS Technologics Inc. - S\'R 3 

____ C o m m e r c i a l  - 

P-rod u c t  s 
High-speed 
__ DigLtal Imaging 
LAD A R U  s i o n (9 
S-y s te m 
Propu lsion 
Systems 
____ Control & 
&ut o ni a t  I o n 
Advanced blcltor 
D ev e I o p in e n t 
Advanced 
_ _  Electvcal 
Machine 
App I i ca t io n s 
Weather 
Sy2t.em s 
Ultra High-Soeed 
.___ Di q I ta I I m a q i n g 
Photo Gallerv 
Power S v s t e m s  
Intelligence 
c3 
__- Tact i ca I 
Corn p u ti nq 
RSTA 

Irest 
Training 

SVIR 3 

The SVR 3 Ballistic Range Camera has been designed as a 
replacement for the existing SV-553BR/SVR and SVRII 
cameras currently in service on ballistic ranges around the 
world. The camera incorporates many new improvements 
i i i  image quality, handling, and general ease o f  operation 
keeping it up to date with the current operational 
requirements for a High Speed Electronic Ballistic Imaging 
system. 

The 2045 x 2048-pixel 12-bit CCD sensor fibre optically coupled t o  a high reso 
40mm Microchannel Plate (MCP) Intensifier gives exceptional image quality, di 
range and optical sensitivity. Reduced size, weight and ' through the lens' peris 
focusing, simplifies set up time and offers increased reliability and ruggedness 
Windows' 9SE/98@/2O0O'/NT@ software offers all of the functionality of the F: 
versions with full downward compatibility for control o f  mixed camera types. 

Features 

- 2048 x 2048-pixel 12-bit CCD sensor 
- 1 : l  fibre optic coupling to a 40mm high resolution Microchannel Plai 
Intensifier 
- Fast 200 Mbits/s digital video serial data link over fibre cable 
- 'Through the lens' periscope focusing 
- Windows@ 95@/98@/2000@/NT@ control and image analysis softwa 
- 20ns - l m s  exposure times 
- Single shot or up to 16 independently controlled superimposed expo 

Specifications 

Optical 

- Objective lens: Nikon3 bayonet mount. 60-300mm zoom lens supplied as stz 
- Intensifier: 40mm Microchannel Plate type, high resolution 
- Sensor: 2048 x 2048 pixel 12 bit  CCD 
- Viewfinder: Periscope type, through the  lens 

Timing 

- Exposure t imes: 20ns - lms,  adjustable in 10ns increments 
- Number of exposures: 1 to 16 
- Interframe t imes: 50ns - ZOms, independent and adjustable in lOns increme 
- Delay generator: Internal. Variable f rom 100ns to lOOms in I o n s  increments 
- Delay to  first exposure: lOOns minimum 



- Preflash timing: Variable between 50ns and 400m s in lOns increments 

I 11 p ut/ o u t p u t si g n a 1 s 

- Inpu t  trigger: TTL positive or negative, make or break 
- Preflash output: TTL to external l ight source, 4 separate outputs 
- Sync. output: TTL synchronized with first exposure (Cam fired), TTL synchro 
trigger in (Trig out 
- Image transfer: 200 Mbits/s digital video serial data link, fibre optic as stand 
kilometres, lOOm fibre optic cable on drum supplied with the system 
- Remote control: RS 422 19.2Kbits/s fibre optic as standard up t o  2 kilometre 
fibre optic cable on drum supplied with the system 
- Power requirements: 90 - 260v 50 - 60 Hz autoselecting, lOOw 

Dimensions 

- Length: 480mm (without lens) 295mm 
- Width: 160mm 
- Height: 295mrn 
- Weight: 7Kg 

Property o f  CRS Technologies, Inc.  Al l  r ights reserved. User Aqreement and Disclaimers 

11 t t p : //www. d r s . c omipi-o d LI c t s/i ii d ex. c fiii?gID= 1 1 &product ID=2 8 9 
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ICOTT INDUSTRY COALITION ON TECHNOLOGY TRANSFER 
1400 L Street, N.W., Washington, D.C. 20005 Suite 800 (202) 371-5994 

November 18,2004 

M s. Shiela Quarterman 
Reg ii I alo ry Po I icy D i vi si 011 

Bureau of Industry and Security 
IJ.S. Department of Commerce 
P.O. Box 273 
Washington DC 20044 

Re: Effects of Foreign Policy-Based Export Controls, 69 Fed. Reg. 57895 
(Sept. 28. 2004) 

Dear Ms. Quarterman: 

‘I‘he Industry Coalition on Technology Transfer (ICOTT) is pleased to respond to 
the Ilepartment’s request for comments on the renewal of foreign policy-based export controls. 

I n  large measure these controls are unilateral in character. Therein lies their 
ineffectiveness. While there can be instances where unilateral controls are justified, they are 
rarer than the broad array of such United States controls would indicate. From the standpoint of 
effectiveness, unilateral controls are like damming half a river. The builder may take pride in the 
majesty of the dam but there is every bit as much water downstream as before the first shovelful 
of earth was turned. For this reason, unilateral controls should be invoked-or  continued-only 
where the resulting injury to American workers and businesses can be justified when balanced 
against the symbolic character of the restrictions. “National security” includes economic as well 
as military security, and both of these elements must be taken into account in the administration 
of our export control system. 

Another argument frequently advanced in support of unilateral controls is that 
their iniposition is necessary while the United States seeks multilateral support. The historical 
record of this tactic has been mixed at best. At a minimum, controls imposed unilaterally under 
this rationale should be of limited duration unless sufficient multilateral control is achieved. 

We urge that any controls that do not meet the foregoing criteria be removed. 

In addition to noting the general ineffectiveness of unilateral controls, we 
recommend that where such controls are imposed for anti-terrorism reasons, License Exception 
RPL be available for emergency services, including one-for-one replacement of parts, rendered 
to commercial aircraft that are located in, owned by, or registered in sanctioned countries. Were 
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Ms. Shiela Quarterman 
November 18. 2004 
Page 2 

an aircraft to crash because maintenance was unavailable due to United States export controls, 
tlic ad\ crse publicity l i x  our country would far outweigh any benefit derived from the controls 
themsclves. Moreover, even absent a safety problem, the unavailability of scheduled aircraft 
could inconvenience nationals of many countries that are not sanctioned by the United States and 
be costly to affected airports and other international airlines (Le., not of sanctioned countries) 
prov i d i ng connecting fl i gh t s . 

Founded in 1983, ICOTT is a group of major trade associations (names listed 
below) whose thousands of individual member firms export controlled goods and technology 
from the United States. ICO‘I’T’s principal purposes are to advise U.S. Government officials of 
industry concerns about export controls, and to inform ICOTT’s member trade associations (and 
in turn their member firms) about the U.S. Government’s export control activities. 

L 

Sincerely, 

Eric L. Hirschhorn 
Executive Secretary 

ICOTT Members 

American Association of Exporters and Importers (AAEI) 
Semiconductor Equipment and Materials International (SEMI) 
Semiconductor Industry Association (SIA) 

cc: Hon. Kenneth Juster 
I Ion. John Bolton 
Hon. Peter Lichtenbaum 
Hon. 1,incoln Bloomfield 
I Ion. Condolezza Rice 
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From: "John Goodrich" <John.Goodrich@infraredsolutions.com> 
To: <SQuarter@BIS.Doc.Gov> 
Date: 
Subject: 

1 1 /I 9/2004 1 1 :13:16 AM 
SITAC comments on how existing foreign policy-based export controls ... 

Dear Sheila, 

Attached is the Sensors and Instrument Technical Advisory Committee 2004 
response to your request. Please confirm receipt. I would be happy to 
discuss any questions or comments. Thank you. 

John Goodrich 
Infrared Solutions Inc. 

John.Goodrich@infraredsolutions.com 
763-398-6458 

mailto:John.Goodrich@infraredsolutions.com


November 17,2004 

Ms. Sheila Quarterman 
Regulatory Policy Division 
Bureau of Industry and Security 
Department of Commerce 
PO Box 273 
Washington, DC 20044 

Subject: Effects of Foreign Policy-Based Export Controls 

Reference: Federal Register Notice Vol. 69, No. 187, September 28, 2004 

Dear Ms. Quarterman: 

Please accept this letter on behalf of the Sensors and Instrumentation Technical 
Advisory Committee (SITAC) in response to the referenced request for comments on the 
effects of foreign policy-based export controls. 

As a new member of the SITAC and elected Chairman, President of an emerging 
commercial Infrared camera company (Infrared Solutions, Inc.) and son of a retired US.  
Air Force General, my perspective on these matters may be somewhat unique. Over the 
past four years issues and concerns have been raised regarding the United States 
uncooled thermal imaging products and the fact that US manufacturers have been 
constrained by US export controls. Of the controls subject to extension, those of most 
concern to the industry represented by the SITAC are the Regional Stability (RS) 
controls outlined in Part 742.6 and applying to commodities in categories 6A002, 6A003, 
6E001 and 6E002, all related to commercial night vision and thermal imaging equipment. 
Part 742.6 states that these controls are 

“maintained in support of the U. S. foreign policy to maintain regional stability”. 

The legitimacy of RS controls has been a longstanding topic with the SITAC. It is widely 
felt that RS controls and, in particular, the RSI country list have little to do with regional 
stability concerns. Arguments have been presented over the past four years on Criteria 
in determining whether to continue or revise U.S. foreign policy-based export controls. 
Unfortunately for our Military troops and the U.S. commercial infrared camera industry, 
concerns raised over the past four years have come to fruition. The annual SlTAC letters 
in the years 2000 through 2003 SITAC are hereby incorporated by reference. 

Following is information on the state of the industry. It points out the high degree of 
thermal imaging cameras’ uncontrolled proliferation. It shows that there is no solution 
proposed that can “manage” the situation. The United States military advantage of “we 
own the night” is at risk. Moreover, the United States commercial infrared industry is 
being significantly hampered by inconsistent policies. It is a no win scenario for our 
Serviceman and U.S. commercial infrared industry. Next is a brief history leading up to 
the current state of affairs. 
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U.S. companies pioneered the world-wide commercial infrared camera market during the 
1990’s based on technology developed for the US.  Department of Defense in the 1980’s 
(vanadium oxide infrared sensor or VO Sensor). The United States Department of 
Defense required that this technology be export controlled to ensure our military night 
vision advantage would not be compromised. The thirty-three country members of the 
Wassenaar Treaty adopted control of the VO Sensor technology and related 
international export sales licensing requirements. This treaty basically attempts to 
implement consistency in export licensing regulations throughout the Wassenaar 
countries. 

In the 1990’s a French company (Sofradir) and a U.S. company (Raytheon Commercial 
Infrared now owned by L-3 Communications) developed a slightly different type of 
infrared sensor (amorphous silicon infrared sensor or AS Sensor). This sensor has 
comparable performance specifications as the VO Sensor. There is no clear and 
inherent advantage to VO Sensor vs. AS Sensor technology even though the US DoD 
has aligned its development efforts with VO Sensor technology. Since the AS Sensor is 
a silicon-based technology, it is covered by a control note excluding it from export control 
under the Wassenaar Treaty and the U.S. Export Administration Regulations. There is a 
slight material component difference (0.05% of a specific material) that precluded the 
new AS Sensor from meeting the technical definitions to require export license controls. 
While the writers of the existing regulations probably did not anticipate the emergence of 
the present AS Sensors, the regulations have been a factor in the investment decisions 
of the US company that produces this technology. 

The stated intent of the U.S. Government is to maintain control of infrared imaging 
technology. The Department of Defense does not want any enemy to have access to 
such devices and put our soldiers at greater risk. We all share the concerns of the 
Department of Defense. The US delegation has sought to minimize these threats by 
modifying the technical definitions in the Wassenaar Treaty and U.S. Export 
Administration Regulations to require licensing of international export sales of AS 
Sensors. However, to ratify such a change, all participating Wassenaar Treaty member 
countries must unanimously approve it. Otherwise, the status quo is maintained. Over 
the past three years the United States has backed proposals at the annual Wassenaar 
negotiations to adopt uniform export controls of both VO and AS Sensors. These 
proposals have not been unanimously approved by all country delegations, partially 
because the US has not entertained counterbalancing proposals from other nations that 
would remove some controls in this technology area. Therefore, any infrared cameras 
using AS Sensors continue to be unfettered by licensing requirements. Further, French 
products are being freely sold throughout the world while the US source of AS Sensor 
technology applies at least some self-regulation respecting US foreign policy and 
national security interests. 

In 2002 the French Company, Sofradir, transferred its AS Sensor technology into a new 
subsidiary, ULIS, located in Grenoble France, to begin commercial AS Sensor 
production. During 2003 and 2004 industrial infrared cameras incorporating these new 
sensors dramatically increased. In 2004 ULlS sold over 8000 high-resolution As Sensors 
to infrared camera manufacturers throughout the world including manufacturers located 
in China, Israel, France, Sweden, Germany and the United States (note that China and 



November 17, 2004 
Ms. Sheila Quarterman 
Page 3 of 6 

Israel are not Wassenaar-member countries and therefore not bound by any export 
controls). Based on industry member visits to ULlS and comments made by ULlS 
personnel, their Grenoble facility is currently capable of producing 50,000 AS Sensors 
annually. They expect significant growth due to the fact they fabricate high quality 
infrared detectors and because of their lack of export licensing requirements compared 
to U.S. competitors. 

In 2003, the Japanese company NEC launched commercial production of its uncooled 
VO Sensors incorporating them in cameras made by NEC Sanei. These cameras 
formerly used VO Sensors manufactured in the US. Infrared sensor technology 
developments elsewhere in Russia, China, Japan, Belgium and Israel are potentials for 
future competitive threats . 

Recent Activity 
The 2004 Wassenaar negotiations have not yet resulted in any agreement with AS 
Sensors and related infrared cameras. Therefore, there are no anticipated treaty 
changes. Regardless if there is a last minute negotiated Wassenaar Treaty update, 
under European Union (EU) trade agreements, any infrared cameras manufactured in 
an EU country can be shipped to another EU country without a license. So at a 
minimum, commercial infrared cameras manufactured in the EU can be freely shipped 
throughout the EU without license controls. If there is no Wassenaar agreement, EU 
manufactured cameras with an AS Sensor will be able to be shipped license-free to most 
of the world. 

The United States has announced its intention to unilaterally control AS Sensors under 
the auspices of the U.S. Export Administration Regulations. This means all AS Sensors 
and infrared cameras using AS Sensors exported out of the United States would require 
an export license. A noteworthy exception to this requirement may be that export of AS 
Sensors and infrared cameras with AS Sensors to the twenty-five NATO countries would 
not require a license for export. These details have not been announced. Companies 
represented by the SITAC view this with mixed feelings in that it does not entirely close 
the gap between regulatory treatment of VO and AS sensors but it does move in a 
direction similar to the TAC’s longstanding desire to see category 6 technology moved 
from the RS1 to the RS2 control criterion. At the same time, it seems that adding 
regulation in our advancing technology area rather than gradually removing maturing 
technology from control is counter to the approach used in other technology industries 
such as computers and semiconductors, industries with much stronger lobbies than 
ours. 

Under current regulations all U.S. export sales of VO Sensors and infrared cameras with 
VO Sensors would continue to require export licenses.. .even to the NATO countries. 
This puts the U.S. commercial infrared industry at a huge disadvantage for those utilizing 
“American Made” VO Infrared Sensors. Current policy could motivate U.S. companies to 
incorporate the French-made ULlS infrared sensors into their cameras and establish 
manufacturing capability outside the United States! A U.S. commercial infrared 
company has already done that. 
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As disclosed in SITAC’s 2003 letter,” Opgal in Israel has produced uncooled thermal 
imaging cameras for several years using ULlS detectors. In China (PRC), an entire 
industry has been created in the past three years. These companies, Dali, Wuhan 
Guide, SAT, Associated Technology and North China Research Institute of Electro- 
Optics, all use the ULlS AS Sensors. While the US restricts exports of VO Sensors to 
the EU and other closest allies ostensibly under guise of concern for the regional stability 
in those countries, a new industry is developed in the PRC! It is presumed that the PRC 
might be an intended target of RS controls. If not a direct target, the PRC offers a 
possible path for products to target countries. Thus any rational view by the US 
government must regard this as an example of failure to achieve the foreign policy 
objective.” Moreover, under the current control environment AS Infrared Sensors and 
related infrared cameras are being sold throughout most of the world license-free. 

Following is a table to highlight the current commercial infrared camera export license 
requirements: 

To/ F rom 

U.S. vo 
Sensor 
commercial 
infrared camera 

I 

EU country 

NATO country 

Canada 

Rest of the 
World (Note 2) 

I I 

U.S. AS 
Sensor 
commercial 
infrared camera 
(Note 1) 

No 

No 

No 

Yes 

EU AS Sensor 
commercial 
infrared camera 

No 

No 

No 

No 

Non- 
Wassenaar 
country AS 
Sensor 
commercial 
infrared camera 

No I 
I 

Note 1) Assumes the U.S implements unilateral AS Sensor controls but still allows 
license-free exports to NATO Countries. 

Note 2) There are some export restrictions to “prohibited countries”. Note that China 
and Israel do not restrict exports to the prohibited countries as the U.S. 

Following is discussion of the current state of the industry as it relates to the specific 
criteria considered in determining whether to continue or revise U.S. foreign policy- 
based export controls as stated in the Federal Register: 

1. The likelihood that such controls will achieve the intended foreign policy purpose, 
in light of other factors, including the availability from other countries of the goods 
or technology proposed for such controls. 
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Response: As shown above there is already world-wide availability of commercial 
infrared cameras on a license-free basis. Detailed documentation of the 
companies and infrared camera technical specifications has been provided to 
Defense Technology Security Administration (DTSA) and the U. S. Department of 
Commerce under separate cover. 

2. Whether the foreign policy purpose of such controls can be achieved through 
negotiations or other alternative means. 

Response: The Wassenaar negotiations have not been successful over the past 
three years as pertaining to thermal imaging devices. The SlTAC is not aware of 
any initiatives to control thermal imaging devices exported from China or Israel. 
In 2005 Israel is expected to come online with VO Sensors. AS Infrared Sensors 
continue to be sold license-free throughout the world. 

3. The compatibility of the controls with the foreign policy objectives of the United 
States and with overall United States policy toward the country subject to the 
controls. 

Response: The RSl country restriction is a significant disadvantage for domestic 
U. S. companies because international infrared commercial camera demand is 
being met primarily by European and Chinese manufacturers. Other 
international manufacturers are gearing up which will further exacerbate the 
situation. 

4. Whether reaction of other countries to the extension of such controls by the 
United States is not likely to render the controls ineffective in achieving the 
intended foreign policy purpose or be counterproductive to United States foreign 
policy interest. 

Response: Most foreign competitors would prefer the United States to extend 
the controls in order to maintain their competitive advantage. lnternational 
customers do not like to hassle with obtaining a U. S. export license when they 
have alternative equipment providers that do not require an export license. 

5. The comparative benefit to U.S. foreign policy objectives versus the effect of the 
controls on the export performance of the United States, the competitive position 
of the United States as a supplier of goods and technology. 

Response: Again, the stated intent of the U.S. Government is to maintain control 
of infrared imaging technology. The Department of Defense does not want any 
enemy to have access to such devices and put our soldiers at greater risk. The 
critical question is does restricting U. S. manufacturers achieve this when there 
are alternative sources? Additionally, these commercial infrared cameras are not 
designed or practical for military uses. There are now cameras being made in 
China that are specifically designed for military applications. 

The United States is clearly losing relative commercial infrared camera market 
share. 
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6. The ability of the United States to enforce the controls effectively. 

Response: Due to the fact infrared cameras are being sold throughout the world 
on a license-free basis the current controls are not meeting the U.S. National 
Security concerns. A world-wide strategy needs to be developed and 
implemented to meet the U. S. foreign policy objectives. There is no control of AS 
infrared cameras under the current environment. 

Your request solicits suggestions for “revisions to foreign policy-based controls that 
would bring them into line with multilateral practice.” We have seen one result of the 
multilateral practice above in the citing of the industry growth in China and Israel. The 
SITAC does not suggest creating a similar wide-open situation for US technology. 
However, we have long proposed a change of control criterion in 6A002, 6A003, 6E001 
and 6E002 to RS2 vs. RSI. This change would put our industry on a level playing field 
with European competitors at least in sales to the EU and our closest allies, eliminating a 
large regulatory competitive advantage that our Wassenaar partners have over us at this 
time. 

In closing, the SITAC offers these summary comments. 

1. RS control of thermal imaging and night vision technology is not 
accomplishing an enhanced regional stability in many of the stable 
countries on the RSI list. Instead they serve only to limit US industries 
opportunities in these countries. 

2. Rapid growth of the foreign industry is hard evidence of the effect of RS 
controls on trade and US industry’s participation therein. 

3. The Secretary should consider moving category 6 items from RSI to RS2 
controls as a first step to reconsidering RS controls in entirety. This would 
not only address the level playing field but also decrease BIS caseload by 
decontrolling exports to countries where stability is not at risk. 

We thank BIS for the opportunity to comment. 

Respectfully submitted, 

John R. Goodrich 
Chair 
Sensors and Instrumentation Technical Advisory Committee 
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From: "Griffith, Bill (GE Infrastructure)" <Bill.Griffith@gefanuc.com> 
To: <SQuarter@bis.doc.gov> 
Date: 1 1/19/2004 1 1 :46:05 AM 
Subject: RE: foreign policy-based export controls 

Dear Ms. Quarterman 

Please see attached file, "Foreign Policy letter.doc" and the other attached files that are referenced in this 
letter for the GE Fanuc comments relative to US foreign policy-based export controls. 

Best Regards, 
Bill Griffith 

-----Original Message----- 
From: LEE ANN CARPENTER [mailto:LCARPENT@bis.doc.gov] 
Sent: Friday, November 05, 2004 10:05 AM 
To: PWarndorf@amtonline.org; chasruth@aol.com; GEORGE LOH; 
bill.griffith@cho.ge.com; Chip-Storie@cinmach.com; rvm 1 54Qearthlink.net; 
dsoroka@hardinge.com; ranstead@ida.org; nmarsilius@pmt-group.com 
Subject: foreign policy-based export controls 

Dear MPETAC, 

In order to prepare the annual foreign policy report to the Congress, 
the Foreign Policy Division published a notice in the Federal Register 
to solicit comments on how existing foreign policy-based export controls 
have affected exporters and the general public. The notice is available 
on the BIS website and is also attached. 

If you would like to submit comments, please send them to Sheila 
Quarterman, either by e-mail at SQuarter@bis.doc.gov or via mail to the 
Regulatory Policy Division; Bureau of Industry and Security; Department 
of Commerce; P.O. Box 273; Washington, DC 20044. 

The comment period closes on November 19,2004. 

We would welcome your input. 

Regards, 
Lee Ann 

Lee Ann Carpenter 
Bureau of Industry and Security 
MS 1099D 
U S .  Department of Commerce 
14th Street & Pennsylvania Avenue NW 
Washington, DC 20230 

Fax: (202) 482-2927 
(202) 482-2583 

mailto:LCARPENT@bis.doc.gov
mailto:nmarsilius@pmt-group.com
mailto:SQuarter@bis.doc.gov
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GE Fanuc Automation 

GE Fanuc Automation North America, Inc 
PO Box 8106 
Charlottesville, VA 2291 1 - U.S.A.. 
TeL804-978-5670 Fax 804 978-6942 
Ernail: Bill. Griffith@GEFanuc. COM 

Bill Griffith 
CNC Product Manager 

November 18, 2004 

Ms. Quarterman 
Regulatory Policy Division; 
Bureau of Industry and Security; 
Department of Commerce; 
P.O. Box 273; 
Washington, DC 
20044. 

Dear Ms. Quarterman: 

Subiect: Foreign policy-based export controls 

GE Fanuc is a joint-venture company formed by FANUC LTD and General Electric. Our business 
sells CNC, PLC, Software, and many other products as part of GE’s Infrastructure business. GE 
Fanuc North America is the sales arm and voice for FANUC CNC products in the North American 
market. Our market boundaries that we sell to include all of the CNC products in the Americas 
(North America, South America, and Central America). Based on this, GE Fanuc’s CNC business, 
that I work for, does very little direct export business of CNC products. However, we sell our CNC 
products to Machine Tool Builders in North America who would like to expand their markets into 
some of the new emerging world markets like China but for many reasons that are all caused by 
U S  foreign policy-based export controls, are not successful selling into the Chinese markets. 

1 am also a member of the Materials Processing Equipment Technical Advisory Committee. Over 
the years, there have been many attempts and many proposals submitted and reviewed by this 
committee to make Category 2 of the CCL be less restrictive so that our MTB’s could expand their 
markets into the growing world markets like China. However, the proposals are reviewed but little 
or no action is taken to change the policies. GE Fanuc’s North American CNC business has felt 
the impact of this as we have seen many of our Machine Tool Builder customers close their doors 
over the last 5 to 10 years and some of the failure of these businesses is related to foreign policy 
that restricted them to open their markets into the growing world markets. 

The current restrictions for 5 Axis machines and CNC products capable of more than 4 Axes 
simultaneous contouring are the restrictions that hurt the US Machine Tool industry the most. At 
one time, the US was the leader in 5 Axis Machine Tool technology. This is not the case any 
longer! There are only a handful of Machine Tool Builder left in the US who can manufacture a 5 
Axis Milling machine. Even when a large US Manufacturer wants to purchase a 5 Axis milling 
machine, they look to MTB’s in the WA or Asian companies. The root of this drastic change over 
the past decade has been the decline of our US Machine Tool Industry caused directly by US 
foreign policy. 

The Association For Manufacturing Technology (AMT) is the voice of this US Machine Tool 
industry and speaks for its members. Over the years they have written many letters and sent 
many warnings concerning the decline of our industry and how this will impact the US ability to be 
self-sufficient in protecting our country. They have also been the source of many of the proposals 

C:\Docurnents and Settings\squarter\Local Settings\Temp\Foriegn Policy 1etter.doc 
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submitted by the MPETAC over the years to attempt to get the US policies to be less restrictive. 
They have shown evidence of indigenous 5 Axis Machine Tools and CNC products in China that, 
according to the BIS definition of “Foreign Availability” is all that needs to be proven to have 
restrictive policies be revised or removed. Dr. Paul Freedenberg of AMT recently wrote in a letter 
to our industry members to ask all of us to send statements to our Congressman and State 
Government leaders concerning the US policies. In his letter he notes the following: 

There are a number of Chinese companies who will soon be exporting 5 Axis machine 
tools into the US. These companies are also quoting their products into US defense 
related businesses. 
5 Axis machine tool technology is a mature technology (in existence for almost 40 years). 
Where the US perceives the spread of 5 Axis technology as a threat to national security, 
our allies see a huge and attractive market. 
The US does not have a veto over other nations’ exports in Wassenaar. 
Our allies are free to pursue their own foreign policies and technology-transfer policies as 
they see fit. 
The Chinese are not only entering our domestic market but also threatening our civilian 
manufacturingldefense industrial base. 
The current US policies have prevented US companies from entering a machine tool 
market that is twice as large as the US market. However, our Co-Com allies grab the lion’s 
share of the China market with no restrictions. 

Mr. Freedenberg ends his letter with the following statement: 

“The Defense Dept. needs to change its technology-transfer policy to deal with this new reality. 
But will US Companies ever recover from the harm that has already been done?” 

I think that our industry can recover if these policies are changed now! The reason I say this is 
because I attended a joint AMT/NCMS meeting this year in Florida that dealt with the creation of 
new innovative technology for our industry in the Global market. This was a great meeting and 
made me feel good about where our industry is headed in the future. However, this growth of 
these new technologies must be funded somehow and the change of the current US policy will 
help provide the funds that are needed for this innovation to come to market. During one of the 
dinner sessions, we discussed Globalization and what it meant to our various businesses and it 
was interesting to see some of the comments that were made in this discussion relative to the US 
export policies. The following is taken from the AMT notes that were distributed from this dinner 
session: 

0 

8 

0 

0 

Concern about different rules and regulations faced by U.S. manufacturers and not 
faced by foreign competition. 
5-axis export licenses take 6-12 months in the U.S. Other countries can get them in 
about one week. 
For U.S. machine tool builders, need to offer unique technology to survive. If China 
can build domestically, can’t compete on price. 
Globalization has opened up new markets for US manufacturing to sell to which is 
good but, in China, it appears as though Manufacturers from Europe and other 
countries have a big advantage because of the problems the US government causes 
when trying to sell products into China. It takes too long for a US company to get an 
export license from the DOC and even if they do get a license and the Chinese 
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customer needs to come to US to buy-off on the machine, he can’t get a Visa for his 
customer. 
For many years US Manufacturing was fed by high prices and a growing world need for 
those products. Globalization has driven pricing down for many years in our industry. 
As prices were decreased, margins also decreased and companies had to start 
running with fewer resources. The R&D effort by US Companies was hurt the most 
and few smaller companies cannot afford to do research any longer. Also, these 
companies no longer have the development infrastructure to do the development for 
new innovations after the research is completed. As the support and technology 
growth started to decrease in these US Companies, US industries began looking to the 
world to supply the products it needed. The Internet opened up things like global 
sourcing and orders going to the global companies who could supply the lowest cost 
product that could meet the requirement specifications. This increase of competition 
further declined the U.S. Manufacturing base. 
The Chinese and some of the other Asian countries are using illegal pricing schemes 
by purposely undervaluing their currency to allow them to supply the product at a lower 
price. 

I will attach the file “AMT - Table Topics notes.doc” for your reference in case you would like to 
see all of the notes from this Globalization discussion. 

A US delegation consisting of a US, MTB and representatives from the United States DOC (Dept. 
of Commerce), the DoD (Department of Defense), and some other US Government agencies 
visited China in November of 2002. Their goal was to understand more about the Machine Tool 
market in China. The following are my notes from what I heard when this report was read during 
the public meeting at a 2002 MPETAC meeting in Washington, DC. Keep in mind that this is a 
DoD report and that members of the DOE, DOC, State, and several other US agencies heard this 
same report. 

Key points at all locations visited: 
The Chinese have a large market for Machine Tools 
The US export license is too difficult for the Chinese to deal with and the process takes too 
much time 
The US visa approval process is not acceptable for customers in China who are 
purchasing Machines. 
The Chinese are entering into more subcontracts with international aircraft manufacturers 
like Boeing and Airbus. 
Chinese productivity is 15%-20% of US productivity and the challenge from these 
subcontracts is to improve productivity quickly to meet cost targets. 
Chinese prefer US machine tools and customer service because they feel that the US 
companies can help them meet these productivity gains but they use mostly European 
machine tools because there is no problem with the export license or the Visa. 
The biggest complaint from these Chinese locations was over the length and uncertainty of 
the US licensing process and this is leading them to select machine tools from the WA 
countries . 
War stories were described where a US Visa took months to get or in some cases they 
were denied entirely and this has frustrated the Chinese. 
3 years ago 75% of all foreign tool orders went to the US. The percentage for US Machine 
Tools is now 25% and dropping. 
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Chinese consumption of VMC’s went from 1000 three years ago to 3000 units this year. 
US consumption of VMC’s went from 7000 in 1997 to only 300 in 2002. 
The Chinese Turning market is twice that of the VMC market (6000 units/year). 
All of the Users visited were leery of ordering US machine tools due to license process and 
impact on their development when denial occurs. 
The problems with Visas are frustrating Chinese customers because they cannot get their 
personnel trained on tools and processes so they are going to Europe. 
The US is undercutting their ability to compete with Europe in foreign markets. 
The Chinese view 5 Axis machines as key to improving their productivity. 

One Chinese Manufacturing plant has just signed a 160M Euro contract with Airbus for 
A320 components. 
This plant uses European Machine Tools but they view them as higher cost and lower 
quality than US Machine Tools. 
It was suggested by the Chinese that key US Senators and Congressman visit some of 
these locations to discuss business development and export/visa issues. 
One of the plants visited was a Chinese Machine Tool Builder who manufactures a 5 Axis 
CNC machine. They use CNC’s from Siemens. 
Another MTB plant was visited who also makes a 5 Axis machine and their brochure states 
that they are “equipping China with China made equipment”. The machine is equipped 
with a Siemens 840D. 
One End User visited stated that they expected that the automobile effort in China would 
increase significantly in the near future. 

Points from individual companies visited: 

I am going to attach an EMAIL from Mr. Gary Mead from Monarch Machine Tool Inc. that I 
received in 2002. Please review his EMAIL to understand how current US Foreign Policy is 
affecting Monarch’s business. 

Bottom line is that although we all agree (US government as well as US Industry) that Foreign 
Policy must not be a factor in letting Globalization continue to grow the world economies, we know 
that there must be certain restrictions for the transfer of technology to unfriendly countries. Thus, 
the technology that the US is attempting to restrict with Foreign Policy must be reviewed again. It 
is not too late to save the US Machine Tool Industry! 

Best Regards, 

Bill Griffith 
CNC Product Manager 
GE Fanuc Automation North America, Inc. 

Cc: J. Spearman 



From: "Gary Mead" <gmead@monarchmt.com> 
To : 
Date: 1211 8/2002 2:05:08 PM 
Subject: China issues 

"Griffith, Bill (GE Infrastructure)" <Bill.Griffith@gefanuc.com> 

Bill 
Here are a couple of items for you. 

Zhengzhou Hitech Mould company purchased a machine from us, this is a 
straight 3 axis with prewire for a 4th axis. In accepting the contract we of 
course agreed to a preacceptance run off at our facility. This customer was 
denied a visa 3 times. 
After the 2nd time we contacted the US embassy in Beijing and arranged a 
personal interview to review the paperwork prior to the 3rd attempt. We had 
contacted our local senators who also had sent letters on our and our 
customers behalf. All to no avail, they were denied in less than 90 seconds. 

We are now negotiating with our customer to perform all the testing on site 
in China. This is a machine we originally intended to ship late August early 
September. 

Shenyang Liming is a supplier for GE Aircraft, Pratt & Whitney and Rolls 
Royce. We have a machine at their facility and this year received another 
order from them for a 2nd machine. Once again it came time for acceptance 
testing and the wait was on. It took about 15 weeks to find out if they were 
getting visas for the acceptance testing. 

Meanwhile we're here with lots of inventory and no cash coming in 

We have had many chances to quote 5 axis machines but have walked away from 
them due to the uncertainty of getting the export doc's to ship it. 
Customers will not wait a minimum of 160 days to see if a US company can 
supply the machine when our NATO(ltaly, France, Great Briton) allies ship 
just about from stock with virtually no questions. We cannot afford to 
purchase inventory on speculation. 

The Chinese government is pushing for domestic machine to be sold rather 
than imported. A 3 axis imported machine the customer gets no duty tax 
deduction for. A imported 5 axis machine is 100% duty deductible as the 
China builders are not ready yet for this business segment. 

Hope this helps 
Gary Mead 
product manager 
Monarch Machine Tool Inc 



Globalization -What effects, issues, and opportunities does it bring to product 
innovation and commoditization? 
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General 
Need to realize that globalization is a fact of life and companies have to find a way to 
com Pete . 
Can’t stop globalization - challenge is how do we (USA) grow our own U.S. based 
resource of USA studentdengineers? 
Manufacturing companies have to play in the world market. 
Must embrace and change to survive. 
Globalization forces innovation and pushes the labor force. 
Globalization is good for the industry. Manufacturing brings together all the sciences. 
Manufacturing has a good reputation outside the U.S., but a bad reputation inside the 
U.S. 
All products will be built where they get produced most economically. Quality is a 
given. Specialization may be the differentiator. 
Specialize products may be our ticket to stay in. Commodity will go to lowest priced 
producer. Specialization could keep us on top. 
Use USA thinking and innovation for speed, but change “policy” to take advantage of 
the innovative spirit of USA. 
Opportunities: We have been given a wake-up call: utilize automation; 7-day a week 
processing; opportunity to streamline your business; look at doing more business in 
foreign markets. 
Automation: U.S. labor-quality cannot be compromised. 
Like giving birth: endure the pain for a payback and let go when mature. 
Most of the companies at the table have a worldwide presence and were not too 
concerned. 
Work smarterlwork together. 
The quality of life is better in the USA. 

Companies and Countries 
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Caron Engineering, Inc. is doing business in Australia (1 5 years), Europe, and China. 
Control Gaging, Inc. has 20% of its sales outside the U.S. 
Caterpillar has 50% of its sales outside the U.S. Their largest manufacturing plant is in 
Europe. 
German based manufacturers have not seen a dramatic effect as a result of 
globalization. 
Contract manufacturers have lost a significant amount of work to foreign competition 
(approximately 10% - 15%) this doesn’t account for price reductions. 
Custom equipment is very regional and has suffered. 
Mostly consumable product manufacturers have taken the biggest hits (mold makers, 
die makers). 
Machine and tooling remains better in Europe. 



Considerations 
Foreign countries are more aggressive. 
See problem in U.S. not knowing foreign languages. 
“Franchising” the process - best practices that are developed by one “Advanced 
Engineering” group are then transferred to other countries (6M example). 

University students (foreign) that work on technology, take it back home to their 
country. 
How do we change “lazy” culture in USA as many “hungry” foreign students learn/get 
educated here. 
Competition on a global scale will not let us keep our “lazy” attitude. 
Foreign workers are hungry, however, US kids not interested. 
See Eastern Europe as big threat - higher skilled workforce. 
The USA is losing talent and manufacturing capability. 
Some foreign labor idwas cheaper, but we outsource work and therefore technology. 

Auto - Commoditization - stifle innovation with too much control over process 
development. 
Customers not allowing U.S. manufacturers to even quote to compete. 
Issues: Quality is key, but quality is only as good as the customer’s requirements. 
Most at the table felt that many US companies do not utilize some of the programs 
available to assist in R&D funding opportunities. 
Third world countries where manufacturing growth is booming can only grow so large 
because they don’t have the transportation infrastructure to ship products. The roads, 
shipping etc. will take decades of successful growth. Thus, they will peak out at some 
point and then they will not be able to continue the growth. 

Policv and the Government 
Offsets play a big part. In some cases, they can exceed the value of the contract. 
Industrial/Political issue - resources, technology and policy. 
Concern about different rules and regulations faced by U.S. manufacturers and not 
faced by foreign competition. Additional costs in health insurance, liability litigation, 
etc. 
See issues with patent protection. 
Some international countries do not enforce patents. 
Intellectual Property issues when selling to (non-US and allied) defense sector. 

5-axis export licenses take 6-12 months in the U.S. Other countries can get them in 
about one week. In some cases, this makes the U.S. manufacturers non-competitive. 
Risks of delivery problems due to political climate and terrorism. 

All at the table felt that government intervention would be a negative. However, 
government funding keeping companies a float outside the US was an issue and 
presented an unfair advantage for US suppliers. 



Competinq - General 
3 Need to focus on core competency and marketing creativity. 
3 Must transform the business model to combine domestic value-add (design and mfg. 

technology advances) with off-shore (low cost) commodity content. 
3 Business transformation: Focus on supply-chain and partnering (Wal-Mart effect). 
3 Integrate in business plan and prepare for new market opportunities as well as natural 

shift to low labor regions (Japan to Korea to China). 
3 U.S. has been cherry-picking the best people (skills) so must continue to be 

technologically advanced (to develop new market segmentdindustries and reduce 
labor). 

3 Need industry/government joint agenda to level the field: regulatory burden, 
streamlining of standards and metrication. 

3 See issues with lead time. 

Competing - China 
3 Question on how much technology to ship to China. 
3 For U.S. machine tool builders, need to offer unique technology to survive. If China 

can build domestically, can’t compete on price. 
P Developing yet a better technology that simply gets copied by China, doesn’t here. 
3 Good quality products are starting to come out of China. 
3 China has a good educational system. 
3 Globalization has opened up new markets for US manufacturing to sell to which is 

good but, in China, it appears as though Manufacturers from Europe and other 
countries have a big advantage because of the problems the US government causes 
when trying to sell products into China. It takes too long for a US company to get an 
export license from the DOC and even if they do get a license and the Chinese 
customer needs to come to US to buy-off on the machine, he can’t get a Visa for his 
customer. 

What issues are there concerning the insertion and adoption of new technologies? 

Technoloqv 
3 End users don’t understand them (new technologies). 
P Small companies tend to embrace new technologies. They are constantly looking for 

an edge on the competition. 
3 Funding can be a detriment to machine tool builders (MTB). MTBs may not do it on 

their own. They may need a push & funding from the end users. 
3 If a competitor embraces new technology, then there is pressure to follow. 
3 Need to be easy to use. 
3 The U.S. needs to be accelerating technologies where we currently have an edge to 

spawn off new technologies to support it. A lot of good research is being done, but it 
takes too long to bring it to market. 

3 The operators, maintenance personnel, production engineering, etc. are probably 
aware of the fact that this technology is available, but they have difficulties explaining 
the benefit and justifying the purchase of the new technology with good ROI data. 
Thus, the fact that the technology exists never gets up to the uppers levels of 
management. 

3 We must begin developing reconfigurable products for the future of the world 
environment. Our world must be a sustainable place where we re-use all of the older 
products or the world will become a giant land-fill. 



Training 
P End users have ease of use & training issues. 
P Sellers have problems training end users. 
> Problem with skill of workforce. 
P Training necessary. 
> When a company purchases new technology, the operator learns how to use it for his 

needs, but typically only uses 10% of what the product is capable of doing. 
P No one wants to read a manual to find out how something works so the product must 

have a human interface that makes it easy to use new features. 
> Ease of use of new Technology - The US has a workforce that is willing to work very 

hard, is very dedicated, and is committed to the business goals. But with fewer and 
fewer people, it is becoming difficult to keep this momentum going. We must begin to 
adopt new technologies that are easier to use and require no people for operation and 
if a person is required, it must be user friendly and must be as easy as “point and click“ 
to use. 

Implementation 
Biggest hurdle is getting over fear of change - must change culture. 
There are cultural issues with new technologies. 
There are psychological issues with new te6hnologies - ‘We have never done that 
before!” 
New technology is often pushed off as “not needed.” It’s worked for 20 years, why 
change. 
Education is key to the adoption of new technology - almost all of the technology that 
the guys on the “job-shop panel” presentations talked about is available today but the 
speakers were not aware of it. Also, new technology is more complex today and 
requires some Engineering know-how to get full use of the product. 
Need to have someone champion change. 
A champion/expert may embrace a new technology, but if he leaves there may be a 
void. 
Workforce skills to absorb new technology can be an obstacle. 
IT department can block access to new technology (i.e. PC-based controls and 
internet access). 

Companies and Countries 
P Caterpillar has a “New Technology Introduction Process” with Six Sigma Gate 

Reviews. 
‘;. Caterpillar tries to force new technology when recapitalizing. Caterpillar, MTBs, and 

other vendors form an “Alliance for New Manufacturing”. Willing participants 
(Caterpillar management of new plants & vendors) are required to make this work. 

> Ford Motor Co. has the policy to prove out any new technology before implementation 
to avoid future problems. 

Considerations 
> For many years US Manufacturing was fed by high prices and a growing world need 

for those products. Globalization has driven pricing down for many years in our 
industry. As prices were decreased, margins also decreased and companies had to 
start running with fewer resources. The R&D effort by US Companies was hurt the 
most and few smaller companies can afford to do research any longer. Also, these 
companies no longer have the development infrastructure to do the development for 
new innovations after the research is completed. As the support and technology 
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growth started to decrease in these US Companies, US industries began looking to 
the world to supply the products it needed. The Internet opened up things like global 
sourcing and orders going to the global companies who could supply the lowest cost 
product that could meet the requirement specifications. This increase of competition 
further declined the U.S. Manufacturing base. 
Most of the people at the table felt that the U.S has a moral obligation to the rest of the 
world to make the entire world a better place to live. Thus, we need to let the current 
manufacturing base leave the U.S., but quickly replace it with new innovative 
technologies that will be the growing technology for the next couple decades. The 
consensus was that we don't want to "protect" the manufacturing that is left in the US - 
we need to grow new manufacturing businesses for the emerging technologies. 
Need to show benefits to operator and bottom line. 
Need to get in at design level - hard to change after design is done. 
Must balance the 3R - Risk, Resistance and Resources. 
Standardization will make it easier to implement new technologies. 
Sometimes, more pressing issue is how to stay in business (without resources for new 
technology). 
Issues discussed were emerging technologies and how to deal with them, new 
technologies in the control world and how to keep up with fewer resources available 
and how do you deal with end users who rely on more help than in prior years. 
Technical support is a must to insert new technologies. 
Infrastructure costs in U.S. are driving U.S. jobs out. New technology must create 
requirements for a new type infrastructure that will replace the jobs lost from moving 
manufacturing offshore. 
Many new jobs and technologies were created by the invention of the PC. We are still 
seeing the technology growth but the jobs for those programming the PC's and using 
the PC's have stopped growing and are moving off-shore due to globalization. 
Simulation is not comprehensive enough so that the transition to new technology is 
easier on the machine tool. 
U.S. executive salaries are too high and this inhibits investment in the adoption of new 
technology. 
Infra-structure dislocation, e.g., fabless commodity production is typically off-shore 
whereas IP-sensitive and value-add production needs to be kept (preferred) domestic. 
Technology needs to have customers, we need a cause. 

Policv and the Government 
Foreign government subsidy of new technology far outstrips U.S. support. 
Lack of US.  government support for new product development. 
Not enough focus on manufacturing. High school, etc. do not support education of 
young "to be" manufacturing engineers. 
Need a national cause, e.g., going to moon. 
Pricing is being driven to such low levels today that U.S. companies can't afford to bid 
for some of the jobs against China. The Chinese and some of the other Asian 
countries are using illegal pricing schemes by purposely undervaluing their currency to 
allow them to supply the product at a lower price. 
As Manufacturing has decreased the job opportunities have also decreased. College 
students choosing their careers today are not going into the Engineering fields 
because the job opportunities aren't there. This discussion centered around how we 
can get students interested in Engineering fields until the new jobs from new 
innovations show up? Can the government help? 



> Foreign Policy must not be a factor in letting Globalization continue to grow the world 
economies. 

What does a smart machine mean to you? 

Capability 
Machines that will convert engineering drawings into code. 
E-mail part drawing & everything else is done automatically. 
Take part directly from CAD into a system with little or no human interface and make a 
part. 
Take a (3 D) model to generate the code. 
Direct from CAD, Health monitor, process understanding, learning, fault tolerant, 
adaptable, in-process gauging. 

Machine that learns. 
Machine learns from its mistakes. 
Self-learning control: Combine part-program knowledge base with machine 
characterization to optimize processes without operator intervention. 
The knowledge of the machining process would be in the smart machining system for 
the machine making the part. 
The smart machining system would learn how to make variations of parts as other 
processes were added to the machining process (Le. add a probe for metrology and 
for measuring offsets and the system would automatically include it in the final 
process). 
Automates routine tasks. 
Taking available data (stiffness, capabilities, material knowledge) to optimize feed 
rates during the cut. 
Machine control knows (gathers) lot more than we currently use. Exploit the 
knowledge with right HMI. 
Process and part handling rules and wizards with real time problem solving. 
Total intelligence - machine tool - fixture - working together. 
First piece correct. 

Adaptive control. 
More adaptive controls. 
Optimize cutting process 
Recognizes good from bad. 
Makes adjustments to make something good from bad. 

Monitor diagnostics. 
Reliable and tells you when it will fail. 
Self diagnostic - finds problem and gives solution advice. 
The system should be able to predict machine process problems and take early action. 
Tells you when you have tool problems. 
Real time remote machine tool monitoring. 
Embedded sensors. 
Need embedded sensors for in-situ (in-process) feedback and adaptive control. 

Maintenance detail - associate a fault condition. 
Maintenance assistance, build in fool proof diagnostics on new applications to assist 
the lack of maintenance staffs many of our end users now have. There is an 



expectation that the machine supplier will provide more and more of the maintenance 
function. Predictive and preventative maintenance to be part of standard control 
offering . 

3 Fault tolerant and mission capable. 
3 The system should be fault tolerant - in other words, when a fault occurs a particular 

process can no longer be done on a machine, the smart machining system will only do 
the things that it can do on that machine until the fault is corrected but it will not 
completely halt the production of parts on the machine. 

3 Can communicate unilaterally with entire operational system. 

Issue 
3 Weak link is the operator. 
3 No such thing, computers and machines are not smart. 
3 Smart Machine document is not fully or easily understandable. 

Consideration 
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Need leap in technology for edge over competition. 
Still need low price, easy setup, good speed, and reliability. 
Portable and easily reconnectable. 
Easily upgradeable with new controls. 
Should reduce setup time, maintenance. 
Should be easy to use. 
Integrated solution - not bolt-on 
Easily changed to another platform. 
Smart machines need to get info to management - not an island on its own - look at 
complete process. 
Updated controls beyond 1960 “G” codes 
Must be able to capture knowledge base of experts today before they retire. 
Smart machining is not making the machine smarter than humans - the human will 
always be smarter than the machine. 
Building in machine intelligence to either replace or enhance the lack of skills that 
some of the operators tend to have. Major concern on the lack of new blood entering 
our field. 
Combinations of technologies. 



1 SHEILA QUARTERMAN - COMMENTS ON EFECTS OF FOREIGN POLICY-BASE EXPORT CONTROLS Page 1 - . - - - - __ __I __ _ _ ~  _ _ - - _  

From: "United Calibration Corp." <united@tensiletest.com> 
To: <squarter@bis.doc.gov> 
Date: 11/19/2004 2:42:37 PM 
Subject: COMMENTS ON EFECTS OF FOREIGN POLICY-BASE EXPORT CONTROLS 

Attached are comments requested by the Bureau of Industry and Security 
pertaining to the above subject. 

United Testing Systems 
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COMMENTS ON EFFECTS OF FOREIGN POLICY-BASED EXPORT CONTROLS 

Summary 

Companies engaged in exporting create roughly 25 percent of the growth in our 
economy, and employ 12 million workers. As the world globalization process 
continues, the need to maintain a competitive edge becomes that much more 
important. Current numbers demonstrate that our balance of trade reached a record 
deficit in June to $ 55.8 billion while exports fell 4.3 % in the same month. Figures also 
show that America has lost more than 2.7 million manufacturing jobs over the last 
three years, largely because of the trade deficit. To offset this alarming situation, 
American companies engaged in exports should be afforded a level playing field 
against the stiff international competitors. This not only includes reducing unfair trade 
barriers against American products, but also allowing US exporters to participate in 
markets open to its world-wide competitors. 

With the above in mind, our national strategy should have policies conducive to 
correcting our balance of trade. Policy-based export controls, only worsen the 
situation by unfairly penalizing the American industry. The complexity of export control 
rules and regulations make it expensive for exporters to comply, and makes it 
unaffordable for small and medium size companies to survive. Export controls should 
have the objective of penalizing the targeted countries, but when the adverse impact 
to our own economy becomes greater than the benefit, the policy is no longer 
purposeful. The policy constitutes a true “lose-lose” situation; First, money and jobs 
are lost to international competitors that are free to sell in the international arena with 
no export controls, then the American industry dedicates resources in export control 
and compliance procedures thus creating an unnecessary financial burdens, and 
finally the government also has to expend human and important financial resources to 
implement, monitor and enforce the export controls. 

The United States must maintain consistent export control policies and enforcement 
procedures. Inconsistent government policies and actions create liability to the 
American industry, and to the American government (which impacts and affects the 
taxpaying citizens). Government agencies cannot not have missions that prove to be 
contrary to each other. The Department of Commerce has the mission to promote 
trade and exports, while the Bureau of Industry and Security seeks to control exports 
while in fact imposing severe restrictions on those activities. 

If maintained, controls should only be imposed on goods technology and software that 
are used as weapons. All other goods technology and software are available from 
hundreds of suppliers from around the world; they offer no benefit to the interests of 
our country or to our national security, but do restrict our international competitiveness 
and damage our economy. 



Comments on the specific points in the criteria to determine whether or not to continue 
or revise export controls follow: 

Export controls do not achieve the foreign policy purposes in view of the fact that 
the controls are national applicable exclusively to US companies. American 
manufacturers face fierce international competition while the countries, companies 
or foreign entities have numerous international options to substitute American 
goods, software or technology. International competitors of equivalent goods from 
around the world celebrate and reap the crops of attractive business opportunities 
that are afforded to them by American foreign policy-based export controls. At the 
same time, the American industry and the American economy suffer from the 
negative impact of these controls. Furthermore, these policies generate 
unnecessary negative propaganda in the international community by being the 
only country in the world applying such extensive controls. Finally, these policies 
and the practices used to enforce controls create a sense of fear in the exporting 
community as exporters face civil and even criminal charges if these laws are 
violated willfully or not. Whatever the case, if charges are filed, expensive 
attorneys are required to defend against the powerful forces of the American 
justice system. 
Negotiations should always be alternatives to achieve foreign policy objectives. We 
should seek joint efforts with the UN and our main allies, and we should establish a 
common consensus in the understanding that unilateral and individual foreign 
based policies have a larger negative backlash on our economies and interests. In 
addition to negotiations with friendly countries and allies, we should seek to open a 
framework of respect with the international community and particularly with the so 
called enemy countries. At this point there is no country that can stand up to our 
military force. Greater danger is faced by terrorist methods than by so called 
weapons of mass destruction. Efforts should be redirected to our internal national 
security rather than violate the national sovereignty of‘rogue” countries without the 
support of the United Nations and without the support of our main allies. 
There are cases where policies are confusing and difficult to follow. A case and 
point is India. At this time the US government is linking close ties with the Indian 
government, and still there are numerous Indian entities on the debarred or denied 
entity lists. A similar situation occurs with China and a multitude of other “friendly” 
countries that are either subject to goods, software or technology controls of 
certain products, or where there are entities or individuals on denied lists. 
The extension of foreign policy-based controls will not achieve the purposes of 
such policy and will be counterproductive to the interests of the United States. 
Again, both countries and foreign entities continue to obtain goods, software and 
technology from alternate sources from around the world and such a foreign policy 
has not demonstrated any clear benefits for our country or our national interests. 
The point of comparative benefit or cost-benefit relationship is an important issue, 
As mentioned, companies engaged in exporting create roughly 25 percent of the 
growth in our economy, and employ 12 million workers. At the same time our trade 
deficit continues to grow at an alarming rate. Maintaining these policies unfairly 
penalizes the American industry weakening our position in the international 
marketplace. American companies engaged in exports should be afforded a level 



playing field against the stiff international competitors. Governments from 
countries like Japan, France and Germany maintain patriotic practices that strongly 
support their industry in their efforts to create and maintain jobs at home. In fact, 
many of those governments take a further step by subsidizing their industries, 
reflecting the cooperative support of the government to their industry. 

While American companies are charged with civil and criminal violations in the 
United States, their international counterparts are treated like heroes at home for 
contributing to their economy and for creating jobs for their people. The United 
States can ill afford to punish their own economy and maintain an environment of 
intimidation to its own industry with harsh enforcement practices. This not only 
hurts the existing export community but discourages other potential exporters to 
engage in those activities to avoid being subject to such dangers. Exporters should 
have the highest regard amongst the manufacturing community and should be fully 
supported by the government with consistent policies. It is unacceptable for the 
Department of Commerce to be actively promoting exports while the Bureau of 
Industry and Security is busy enforcing with intimidations and other methods such 
as entrapment operations that offend the people and threaten our constitutional 
rights. The export policies and the enforcement practices not only damage the 
reputation of American products in the international marketplace, the damage the 
reputation of our country abroad and the credibility of our government at home. 

6. The United States has been unable to enforce export controls in a consistent 
manner. Enforcement actions by the government create confusion, and in many 
instances seem arbitrary. This is illustrated by the fact that numerous American 
companies (400 according to some sources), conduct business with “rogue” 
countries while the government apparently turns the other way, or is lenient in their 
enforcement proceedings. On the other hand, companies that have never violated 
the laws are subject to sting operations that seek to provoke violations. 

If export controls are to continue, the government has to proceed with reasonable 
and consistent actions that afford credibility to the government. Actions by the BIS 
(such as the proposed rules seeking to facilitate prosecution), intimidating and 
harassing the private sector and the citizens should not be recourse available to 
the government. All efforts and resources should be channeled through positive 
actions with a “teamwork” attitude that looks upon the industry as an instrument 
that strengthens our economy, and not as an enemy. Just as we seek to help a 
partner or brother, the government should maintain a policy to help the private 
sector. The US has to give its industry and citizens the benefit of the doubt. 
Overzealous actions should be avoided at all cost. 

No specific instances of lost sales can be mentioned, but an estimate is that about 
5 % our total business is lost because of export controls. In addition to the direct 
lost business, additional loses can be attributed to loses due to inefficiency caused 
by time and resources dedicated to maintain controls. That time and those 
resources reduce the amount of time and resources available to promote export 
sales. The 5 % can be prorated to a national level if considering the total number 
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of exports. In a global context, this can also be visualized by the national GNP 
which is roughly one third of the world GNP. 

1. Countries not targeted by export controls are bewildered as to why the 
United States such has policies in place, which from their perspective 
renders no benefits to the United States, and facilitates business 
opportunities for them, by having one less competitor to deal with. Not 
knowing the United Stated export control laws, some entities seek to re- 
export, and become irate when the United States government seeks to 
impose penalties on them for violations to the laws. Foreign countries take 
offence when the United States government seeks to impose US laws on 
their activities. The negative impact is not only on the targeted countries, 
but on “friendly” countries that see the United States as a self appointed 
policeman seeking to impose their national laws and interests on the 
international community. After hundreds of international trips, it can be 
stated that the United States is frequently seen as the “bad guy” and bully 
in the international community. It is an understatement to emphasize that 
the world from our internal perspective is much different than from the 
international perspective. Americans have to make an effort to improve 
our international image. 

2. As far as we understand, a few of out trading partners have some level of 
export controls, but no other country in the world has similar and such 
strict, complicated and sophisticated controls on a world-wide basis as the 
United States. 

3. No information is available relative to equivalent licensing policies from 
other countries. Normally, their licensing policies apply to imports rather 
than to exports. They defend their industry by making it difficult to buy, but 
not to sell. 

4. Suggestions on revisions of foreign policy-based export controls are: 
a) Controls should only be imposed on goods and technology that are 

applicable to weapons. All other goods technology and software 
are available from hundreds of suppliers from around the world 
and should not be part of the controls; they offer no benefit to the 
interests of our country or to our national security, and restrict our 
international competitiveness and damage our economy. 

b) The government should focus efforts on stopping existing violators, 
not on inducing violations with sting operations. These types of 
actions intimidate the industry, create fear, uncertainty and 
discourage export growth. The exporting community should not 
feel that they are walking on a field of landmines in trying to 
execute “do diligence” in their exports. 

c) First time violators should receive a warning letter before being 
subject to administrative enforcement procedures. 

d) If after receiving a warning, the party commits a second violation, 
then civil administrative action should follow, unless the goods at 
issue are weapons related. 



e) As a final measure and after multiple violations or recurring 
violations, criminal action should be considered. 

f) Guiding principles and guidelines should be honored, respected 
and applied by the government. Some of the closed enforcement 
cases published by the BIS demonstrate a disregard for those 
principles, guidelines and rules. We must not lose site that the 
companies being controlled are American companies generating 
American jobs, and they are our side. 

g) There is a clear disconnect between some government agencies in 
terms of their missions and actions. The United States must 
maintain consistent export control policies and enforcement 
procedures. Government agencies cannot have missions that 
prove to be contrary to each other. The Department of Commerce 
has the mission to promote trade and exports, while the Bureau of 
Industry and Security seeks to control exports while in fact 
imposing severe restrictions on those activities. The Department of 
Commerce has to be more proactive in informing the export 
community via their web site and through their trade specialists of 
the controls and even dangers associated with exports. Events 
such as export control seminars should be widely promoted by the 
Department of Commerce, not by the BIS. 

effort to comply into a monumental nightmare. Diverse government 
agencies such as the Department of Commerce (Bureau of 
Industry and Security), the Department of Treasury, and the 
Department of State, all have authority over export controls. The 
only way to assure confident compliance is to have cooperate 
attorneys on staff, have a compliance department with compliance 
officers, and then contract an expensive software service to help 
identify denied persons and entities. The government has to find a 
way to streamline interagency policies and activities. 

i) Complex, sophisticated and complicated laws, rules and 
regulations have to be eliminated or dramatically simplified. Trying 
to learn all of the applicable regulations is a career in itself. These 
rules and regulations constitute a major obstacle to the exporting 
com m u n i ty . 

j) The government has to implement a program to inform, assure and 
be sure that the export community is well aware of the export laws, 
rules and regulations that apply. The government cannot be 
careless in making laws and regulations difficult to find, then turn 
around and be harsh in enforcing those laws. The industry and the 
citizens have a right to know the dangers they face when they get 
involved in export related activities. Ignorance of the law does not 
justify a crime, but the government should likewise be held 
accountable and co-responsible for it’s negligence in not making 

h) Having multiple agencies regulating export controls converts any 



the laws available to the affected community, industry or 
individuals. As a case and point, a driver with a driver’s license 
cannot use “ignorance of the law” as an excuse because he had to 
pass a test to obtain his drivers license. By the same token the 
Department of Motor Vehicles is likewise not co-responsible 
because it has taken the necessary action to assure that the laws 
are available to the public. 

Everyone makes mistakes in their daily jobs and people cannot be 
working under pressure knowing that a mistake cannot only cost 
them their job, but their liberty as well. Employees and executives 
are sometimes reluctant to get involved in export related activities 
because they know that a mistake can result in civil and even 
criminal action against them. This creates a tense working 
environment that only damages productivity on export related 
activities. The government has to be lenient and supportive of 
small and medium size industry. Mistakes by this sector can have 
devastating effects on their business, their persons and their 
families. Overzealous prosecutors can cause cruel and unjust 
punishment in the name of administration of justice, and can 
terminate the American dream in an eyelash because of a 
harmless mistake, or because the magnitude of a mistake is not 
visualized. As expressed by the report of the 911 1 commission, 
America should offer an example of moral leadership to the world 
and harassing your own industry with complicated and complex 
regulations sets a negative example. 

k) The government has to ease harsh enforcement policies. 

5. Multilateral controls can only be effective if they are in fact multilateral. 
The impression is that export controls imposed by the United States are 
unilateral actions. 

6. The effect of foreign trade policy-based export controls on acquisitions by 
intended targets is irrelevant to the spirit of the controls. End users in the 
targeted countries are mainly private or public sector industries that 
generate jobs to their own country and pose no danger or have no 
relevance on the interests of the policy, or on the interests of American 
national security. 

7. With such a growing trade deficit, United States policy should be oriented 
to supporting and promoting export business and should by not means 
take any measures to loose sight of this objective. The overall impact of 
the deficit numbers are reflected on our activities in an individual scale. 

8. A practical way to measure the effects of foreign policy-based export 
controls is to perform a survey with the complete export community. The 
BIS will be surprised to see that a significant percentage of the companies 
engaged in exports do not know about export controls, their complexity, or 
the magnitude of the risks. 



9. Foreign policy-based export controls on targeted countries has a major 
impact on industries posing no risk to national security and offering no 
benefit to the export control policies. Those industries are generally not 
related to hostile enemy governments and innocently suffer the 
consequences of the export controls. Foreign policy-based export 
controls should be redirected to assure that punishment is applied on 
enemy governments and not on innocent people that may have sympathy 
for Americans under normal circumstances, but instead develop hatred to 
the American government and its peoples because of these foreign policy- 
based export controls. 

In conclusion, unless the foreign policy-based export controls are revised dramatically 
to support the American industry and to stop constituting an insurmountable obstacle 
to the competitiveness of the American industry in the international market, those 
controls should be immediately terminated. Changes include eliminating complex 
rules and regulations and implementing programs to inform the export community of 
the controls and the risks involved. Changes should also include seeking a legitimate 
partnership with the industry in assisting it to comply, not in devising ways to justify 
non-compliance and prosecution. Policies should be conducive to helping our own 
industry, our own people, and our own economy. Policies should defend the principles 
of what America stands for, and should defend American jobs, American values. 

United Testing Systems 
5802 Engineer Dr. 
Huntington Beach, CA. 92649 


