STATUTORY INSTRUMENTS

1987 No. 2070
CUSTOMS AND EXCISE
'The Export of Goods (Control) Order 1987

Made - - - - 26th November 1987
Coming into force Ist January 1988

The Secretary of State, in exercise of powers conferred by section 1 of the Import, Export
and Customs Powers (Defence) Act 1939(a) and now vested in him(b) , and of all other
powers enabling him in that behalf, hereby makes the following Order:

Citation, commencement and interpretation

1.—(1) This Order may be cited as the Export of Goods (Control) Order 1987 and -
shall come into force on 1st January 1988.

(2) In this Order, unless the context otherwise requires—
“Commissioners” means the Commissioners of Customs and Excise;
“country” includes territory;
“goods”, unless otherwise specified, means both used and unused goods;
“hovercraft” has the same meaning as in section 4(1) of the Hovercraft Act 1968(c) ;

“international import certificate” means a certificate issued by the Secretary of State
for the purposes of this Order or any Order revoked by this Order certifying that an
importer has undertaken with the Secretary of State to import into the United
Kingdom the goods specified in the certificate or to deal with them in such other
manner as is authorised by a licence granted under this Order;

“importation” and ‘““exportation” in relation to a ship or aircraft includes the taking
into or out of the United Kingdom of the ship or aircraft notwithstanding that the
ship or aircraft is conveying goods or passengers, and whether or not it is moving
under its own power; and cognate expressions shall be construed accordingly;
“Member State” means a Member State of the European Communities;
“scheduled goods” means goods of a description specified in Schedule 1 hereto and
any reference to such goods being indicated by a letter shall be taken as a reference -
to the goods being so indicated in Schedule 1 hereto;

“scheduled journey” means one of a series of journeys which are undertaken
between the same two places and which together amount to a systematic service
operated in such a manner that the benefits thereof are available to members of the
public from time to time seeking to take advantage of it;

“ship” includes the hull or part of the hull of a ship;

“software” means one or more programmes fixed in any tangible medium of
expression, ‘‘programme” means a sequence of instructions to carry out a process in,
or convertible into, a form executable by an electronic computer and includes a
microprogramme, and ‘‘microprogramme” means a sequence of elementary
instructions, maintained in a special storage, the execution of which is initiated by
the introduction of its reference instruction into an instruction register;

“technological document” means any document containing information relating to
the design, production, testing or use of goods or to technologies or processes and

(a) 1939 c.69. (b) See S.1. 1970/1537. (c) 1968 c.59.




“document” includes any record or device by means of which information is

recorded or stored;

a prohibition on exportation means a prohibition on exportation from the United

Kingdom and shall include a prohibition on shipment as ships’ stores;

numerical references in Schedule 1 hereto to British Standards are references to the

standards so numbered published by the British Standards Institution in the year

indicated after such references with such amendments (if any) thereto as may have

been made before the making of this Order;

references in Schedule 1 hereto to percentages of the contents of any goods are
" references to percentages by weight;

any description of goods in Group A of Part I of Schedule 1 hereto in relation to a

Combined Nomenclature heading or sub-heading, other than one covering a whole

heading, shall be taken to comprise all goods which would be classified under an

entry in the same terms constituting a subheading in the relevant heading in the

Combined Nomenclature of the European Economic Community(a).

Prohibitions and restrictions on exportation

2. Subject to the provisions of this Order-

(i) scheduled goods indicated by the letter “A” are prohibited to be exported
to any destination;

(i) scheduled goods indicated by the letter “T” are prohibited to be exported
to any destination except that when in relation to such goods the
provisions of Regulation (EEC) 1062/87, as amended (b), relating to the
use of Community transit documents requiring anything to be done at or
before the time of exportation have been complied with, the goods may be
exported to a destination in another Member State;

(iii) scheduled goods indicated by the letter “E” are prohibited to be exported
to any destination except a destination in another Member State;

(iv) scheduled goods consisting of classes of ships indicated by the letter “§”
are prohibited to be exported to any destination after delivery or for the
purpose of delivery, directly or indirectly, to a person in Afghanistan,
Albania, Bulgaria, China, Czechoslovakia, the German Democratic
Republic, Hungary, Mongolia, North Korea, Poland, Romania, the
Union of Soviet Socialist Republics or the Socialist Republic of Vietnam;

(v) scheduled goods indicated by the letter “I” are prohibited to be exported
to any destination in Iran or Iraq;

(vi) scheduled goods indicated by the letters “E (S)” are prohibited to be
exported to any destination except that when in relation to such goods the
provisions of Regulation (EEC) 1062/87, as amended, relating to the use
of Community transit documents requiring anything to be done at or
before the time of exportation have been complied with, the goods may be
exported to a destination in another Member State, other than Spain;

(vii) scheduled goods indicated by the letters “E(PS)” are prohibited to be
exported to any destination except that when in relation to such goods the
provisions of Regulation (EEC) 1062/87, as amended, relating to the use
of Community transit documents requiring anything to be done at or
before the time of exportation have been complied with, the goods may be
exported to a destination in another Member State, other than Portugal or
Spain;

(viii) scheduled goods indicated by the letter “L” are prohibited to be exported
to any destination in Libya;

(ix) scheduled goods indicated by the letter “Z” are prohibited to be exported
to any destination in South Africa or Namibia;

(x) all goods in relation to the export of which from any country an
international import certificate has been issued and which have been
imported into the United Kingdom are prohibited to be exported to any
destination;

éag See Council Regulation (EEC) No. 2658/87 O.J. No. L256, 7.9.87, p.1.
b) O.J. No. L107, 22.4.87, p.1, amended by Regulation (EEC) 2823/87 (O.J. No. L.270, 23.9.87, p.1).
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(xi) specialised components of any of the apparatus, appliances or equipment
falling within a description in Group 1 of Part II of Schedule 1 hereto,
whether or not such components are specified in the description, are
prohibited to be exported to any destination in South Africa or Namibia;

(xii) goods of a description specified in Group C of Part I of Schedule 1 hereto
are prohibited to be exported to any destination in the United States of
America or the Commonwealth of Puerto Rico;

(xiii) technological documents, other than documents generally available to the
public, and other than applications for the grant of patents (or any other
forms of protection for inventions) or for the registration of designs, in
either case under the law of the United Kingdom or of any other country
or under any treaty or international convention, and documents necessary
to enable such applications to be filed, or made and pursued, the
information contained in which relates to any goods specified in Groups 1
to 3 of Part II of Schedule 1 hereto or to any goods, technologies or
processes specified in Group 4 of Part II of Schedule 1 hereto are
prohibited to be exported to any destination in any country specified in
paragraph (iv) above;

Community steel products

3. The prohibition in article 2 (xii) of this Order shall not apply to any exportation to
any destination in the United States of America or the Commonwealth of Puerto Rico in
accordance with a European Community export licence issued by the competent
authority of a Member State in conformity with the provisions of Commission Decision
2873/82/ECSC(a) or Commission Regulation (EEC) No. 2874/82(b) or Commission
Regulation (EEC) No. 61/85(c).

Exceptions
4. Nothing in article 2 of this Order shall be taken to prohibit the exportation of—

Licensed exports and permitted ships’ stores
(a) any goods under the authority of a licence granted by the Secretary of State,
or the shipment of any goods as ships’ stores with the permission of the
proper officer of Customs and Excise at the port of departure for use on
board the ship, provided that all conditions attaching to the said licence or
the said permission are complied with;

Channel Islands
(b) any goods other than goods of a description included in Group B of Part I of
Schedule 1 hereto or in Group 1 of Part II of the said Schedule, to any
destination in the Channel Islands;

Samples
(c) trade samples of any goods, except goods of a description included in
Groups 1 and 2 of Part II of Schedule 1 hereto, if the samples have no
saleable value;

Aircraft
(d) (i) any aircraft which is being exported after temporary importation into
the United Kingdom, provided that there has been no change of
ownership or registration since such importation;

(ii) any aircraft engaged on a scheduled journey;

Cocoa
(e) cocoa beans, whole or broken, raw or roasted, and the following cocoa
products namely cocoa paste (in bulk or block) whether or not defatted,
cocoa butter (fat and oil) and cocoa powder not containing added sugar or

(a) O.J.No.L307,1.11.1982, p.36, amended by Commission Decisions 2149/84/ECSC (O.J. No. 1202, 31.7.84, p.1)
and 978/86/ECSC (O.J. No. L91, 7.4.86, p.49).

(b) O.J. No. L307,1.11.1982, p.56, amended by Commission Regulations (EEC) 2150/84 (O.J. No. L202, 31.7.84,
p.23) and 977/86 (O.J. No. L91, 7.4.86, p.1). .

(c) O.J. No. L9, 10.1.1985, p.19, amended by Commission Regulation (EEC) No. 979/86 (O.J. No. L91, 7.4.86,
p.96).




other sweetening matter to any destination if there is produced to the proper
officer of Customs and Excise at the place of export the appropriate
certificate prescribed for this purpose by the economic and control rules of
the International Cocoa Agreement 1986(a) which were adopted by the
International Cocoa Council on 23rd January 1987;
Firearms and ammunition

(f) firearms and ammunition to any destination other than a destination in
South Africa or in Namibia, not being goods of a description included in
Group B of Part I of Schedule 1 hereto, authorised to be held by a valid
firearm certificate or shot gun certificate granted or having effect as if
granted under the Firearms Act 1968(b) or by a valid firearm certificate
granted in Northern Ireland under the Firearms (Northern Ireland) Order
1981(c) or granted in the Isle of Man under the Firearms Act 1947 (an Act
of Tynwald)(d) and forming part of the personal effects of the holder, if the
certificate is produced by the holder, or his duly authorised agent, with the
firearms and ammunition to the proper officer of Customs and Excise at the
place of export;

Hovercraft
(g) hovercraft engaged on a scheduled journey;

Live animals
(h) (i) any live animal if the place of export is Great Britain;
(i) live bovine animals, live swine and live sheep from Northern Ireland to
the Republic of Ireland;
Ships
() (i) any ship registered or constructed outside the United Kingdom which
is being exported after temporary importation into the United
Kingdom;
(i) any ship which is departing from the United Kingdom on trials;

(i) any ship proceeding on a normal commercial sailing.

Customs powers to demand evidence of destination which goods reach

5. Any exporter or any shipper of goods which have been exported from the United
Kingdom shall, if so required by the Commissioners, furnish within such time as they
may allow proof to their satisfaction that the goods have reached either-

(i) a destination to which they were authorised to be exported by a licence
granted for the purposes of this Order, or

(i) a destination to which their exportation was not prohibited by this Order;

and, if he fails to do so, he shall be liable to a customs penalty not exceeding two
thousand pounds unless he proves that he did not consent to or connive at the goods
reaching any destination other than such a destination as aforesaid.

Offences in connection with applications for licences, etc.

6. If for the purpose of obtaining any international import certificate or of obtaining
any licence or permission under this Order for the exportation or shipment as ships’
stores of any goods or of obtaining from the Secretary of State a European Community
export licence as referred to in article 3 of this Order any person makes any statement or
furnishes any document or information which to his knowledge is false in a material
particular or recklessly makes any statement or furnishes any document or information
which is false in a material particular he shall be guilty of an offence and liable on
summary conviction to a fine not exceeding two thousand pounds and on conviction on
indictment to a fine or imprisonment for a term not exceeding 2 years, or to both; and
any licence or permission or European Community export licence which may have been .
granted for the exportation or shipment as ships’ stores of any goods, in connection with
the application for which the false statement was made or the false document or
information furnished, shall be void as from the time it was granted.

(a) Cmnd 9905. (b) 1968 c.27. () S.I. 1981/155 (N.I. 2).
(d) Acts of Tynwald 1947 p.586.




Declaration as to goods: powers of search

7—1) Any person who, on any occasion, is about to leave the United Kingdom shall,
if on that occasion he is required to do so by an officer of Customs and Excise—

(a) declare whether or not he has with him any goods the export of which from the
Ur(liited Kingdom is subject to any prohibition or restriction under this Order;
an

(b) produce any such goods as aforesaid which he has with him;

and such officer, and any person acting under his directions, may search that person for
the purpose of ascertaining whether he has with him any such goods as aforesaid:

Provided that no person shall be searched in pursuance of this paragraph except by a
person of the same sex.

(2) Any person who without reasonable excuse refuses to make a declaration, fails to
produce any goods or refuses to allow himself to be searched in accordance with the
foregoing provisions of this article shall be guilty of an offence and liable to a customs
penalty not exceeding one thousand pounds.

(3) Any person who under the provisions of this article makes a declaration which to
his knowledge is false in a material particular or recklessly makes any declaration which is
false in a material particular shall be guilty of an offence and liable on summary
conviction to a customs penalty not exceeding two thousand pounds and on conviction on
indictment to a customs penalty of any amount or imprisonment for a term not exceeding
two years, or to both.

Overlapping descriptions

8. Where any goods fall within more than one description specified in Schedule 1
hereto and at least one description is specified in Group B of Part I or in Part II and the
goods are indicated in that Schedule by more than one of the letters specified in article 2
those goods shall be deemed to fall only within the prohibition in the paragraph first-
mentioned in article 2 relating to the goods.

Modification and revocation of licences, etc.

9.—(1) Any international import certificate or licence granted by the Secretary of
State in pursuance of article 2(x) or 4(a) or having effect as if so granted may be modified
or revoked by him at any time.

(2) Any permission granted by the proper officer of Customs and Excise for the
shipment of any goods as ships’ stores may be modified or revoked by such officer at any
time.

Revocations etc.

10. The Arms Export Prohibition Orders 1931-37(a) are hereby suspended and the
Orders specified in Schedule 2 hereto are hereby revoked.

Alan Clarke,
Minister for Trade,
26th November 1987. Department of Trade and Industry

(a) S.R. & O. 1931/413, 1937/525.
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SCHEDULE 1 Article 1(2)

PART 1
Grour A

GOODS SPECIFIED BY REFERENCE TO HEADINGS AND SUB-HEADINGS OF THE
COMBINED NOMENCLATURE (“CN”)

CN Heading and Description of Goods

Sub-heading No.
0102 Live bovine animals ...........cccooorreiiiviiiiiiiiiiiieiieerereeeeeeesseeeesesns A
0103 LIiVE SWINE ..ooooiiiiiiiiiiiiieiirciee et eeeeeees e e e A
010410 SHEEP ot e ———— A
1801 Cocoa beans, whole or broken, raw or roasted ...........oovoevevemeeeonnnn.. E
ex1803 Cocoa paste (in bulk or block), whether or not defatted .................... E
1804 Cocoa butter, fat and Oil ..........ccovvvueenereeriirmneeeeeeeeeee s, E
ex1805 Cocoa powder, not containing added sugar or other sweetening matter,
otherwise than in retail packs each of less than 3.5Kkg ........................ E
262030 Ash and residues, (other than from the manufacture of iron or steel),
containing metals or metallic compounds—
coNtaining Mainly COPPET .....cc.uvvvvieeeieiieeeeeeeeeeeenaeeeseseseeseessenn, E(S)
¢x7118 Coins of silver alloy of the United Kingdom minted before 1947, but not
more than 100 years old at the date of exportation, exported in a
quantity exceeding 10 in number ...............ccocvvvviiiiiicieeieneienniannn, A
720410 —Waste and scrap metal of cast iron (ECSC) ............ccovvvvvvunnnnnn.. E(PS)
—Waste and scrap of alloy steel: ..........ooeevvuveiiieeereeeeererernenenenns E(PS)
720421 —Of Stainless Steel (ECSC) ........ccevvvrvrmeeneienereresrereserneannnennn, E(PS)
720429 —Other (ECSC) ...oooeieeiiiireerceeteee e eeeeeaeseeens E(PS)
720430 —Waste and scrap of tinned iron or steel (ECSC) ..........ccccuuuunn.nnn. E(PS)
720441 —Turnings, shavings, chips, milling waste, sawdust, filings, trimmings
and stampings, whether or not in bundles (ECSC) .........ccuve...... E(PS)
720449 ~—Other (ECSC) ....oooiiiiiieieeeeeeeieee et E(PS)
720450.10 —Remelting scrap ingots:
—Of alloy steel (ECSC) ...ovveveurriireiineiiieeeieireseeseeeneeseneenens E(PS)
7404 Copper waste and SCTaP .........ccceevvveeveeniiiieieeeeeeerrereeressesennnnns E(S)
7602 Aluminium waste and SCTap ...........oceceevivnviriniriieeeeieeeeeeeeeseeeraan, T
—7802 Lead waste and SCrap .......ccvuueieeeriennniiiiiiiiiieeseeeerieeesseeeeaereeeins T
Grour B

PHOTOGRAPHIC MATERIAL, ANTIQUES, COLLECTORS’ ITEMS ETC.

Any photographic positive or negative produced more than 60 years before the date of
exportation or any album or other assemblage containing such photographs, the value of
which, as required by the Commissioners to be declared, is £400 or more, except any
photographic positive or negative or album exported by, and being the personal property of,
the manufacturer or producer thereof, or the spouse, widow or widower of that person ...... A

Any goods manufactured or produced more than 50 years before the date of exportation .... A
except

(1) photographic positives and negatives, and albums or assemblages thereof;

(2) postage stamps and other articles of philatelic interest;




(3) birth, marriage or death certificates or other documents relating to the personal affairs of the
exporter or the spouse of the exporter;

(4) letters or other writings written by or to the exporter or the spouse of the exporter; and

(5) any goods exported by, and being the personal property of, the manufacturer or producer
thereof, or the spouse, widow or widower of that person.

Grour C

STEEL PRODUCTS PROHIBITED TO BE EXPORTED TO THE UNITED STATES OF
AMERICA OR THE COMMONWEALTH OF PUERTO RICO

The products specified in Annex I to the following Community instruments on the restriction of
exports of certain steel products to the United States of America,

Commission Decision No. 2872/82/ECSC(a) (as amended by Commission Decision No. 3713/
85/ECSC (b) and Commission Decision 2827/86/ECSC (¢))

Council Regulation (EEC) No. 2870/82 (d) (as amended by Council Regulation (EEC) No.
3709/85(e) and Council Regulation 2823/86 (f)) and

Council Regulation (EEC) No. 60/85(g).

PART II

Note The goods in this Part are for convenience specified by reference to the classification
system used by the Department of Trade and Industry for export control purposes.

GROUP 1

Note Goods specified in the heads of this Group may also be specified in Groups 3E, 3F and
3G of this Part of this Schedule.

Military aircraft, Arms and related material, Ammunition, Military Stores and Appliances,
and Security and Para-military Police Equipment

ML1, Arms and ammunition and specially designed components and software therefor,
ML2, the following-

ﬁﬁ’é (1) Small arms, machine guns, rifled and smooth bore guns and specially
designed components therefor, the following-
(a) carbines, pistols (including machine pistols), revolvers, rifles and smooth
bore guns, except air weapons (other than those declared by the Firearms
(Dangerous Air Weapons) Rules 1969 to be specially dangerous) ........... A

(b) machine guns and mountings therefor............cooooiininn. A
(2) Large calibre armament or weapons and projectors and military smoke

producing appliances, and specially designed components and software therefor,
the following-

(a) cannon, guns, howitzers, military flame throwers, mortars, recoilless

rifles, projectile launchers, rocket launchers and tank destroyers............ A
(b) military smoke, gas and pyrotechnic projectors and appliances specially
designed to produce smoke for military purposes..........c.ccuvvriveniiininie A

(3) Ammunition, including projectiles, for any of the weapons mentioned in
heads (1) or (2) of this entry, and specially designed components and software

BT LTSy 6= Lo U g T T RTRTRRL: A
(4) Forgings, castings and semi-finished products specially designed for any of
the foregoing specified in heads (1) to (3) above (inclusive)..........occoeniiniiennne A

ML4, Bombs, mines, missiles, rockets, torpedoes, demolition charges, pyrotechnic flare
ML16 signals, apparatus designed for use therewith, and specially designed components
and software therefor, the following-

(a) 0.). No. L.307, 1.11.82, p.27. (b) O.J. No. L355, 31.12.85, p.155.  (c¢) O.J. No. L262, 13.9.86, p.12.
d) O.J. No. L307, 1.11.82, p.3

e) O.J. No. L355, 31.12.85, p.55. See also Commission communication '86/C44/05 (O.J. C44, 26.2.86, p.4).

f) 0.J. L262, 13.9.86, p.1.

g) 0O.J. No. L9, 10.1.85, p.13, amended by Council Regulation (EEC) No. 3711/85 (O.J. No. L355, 31.12.85,
p.100) and corrected by O.J. No. L115, 3.5.86, p.31.




MLA,

(1) Bombs, torpedoes, grenades (including smoke grenades), smoke canisters,

ML16 rockets, mines, missiles (guided or unguided), depth charges, fire bombs,
(cont.) incendiary bombs, military demolition charges, devices and kits; and pyrotechnic

MLS6,
ML16

ML7

flare signals for military use, cartridges therefor and simulators thereof.................

(2) Apparatus and devices specially designed for the handling, control,
activation, refuelling, launching, laying, sweeping, discharging, detonation,
detection or disruption of items mentioned in head (1) of this entry or of booby
traps or of explosive deViCes................ouuiiiiiiiiiiiireeineeeeee

(3) Military fuel thickeners specifically formulated for the purpose of producing
materials which, when added to petroleum products, provide a gel-type incendiary
material for use in bombs, projectiles, flame-throwers or other implements of war ..

(4) Forgings, castings and semi-finished products specially designed for any of
the foregoing specified in heads (1) to (3) above iNClUSIVE ....vvvveeeeeneesseeeeeeso
Fire-control equipment and range finders, and specially designed components,
accessories and software therefor, the following—

(1) Fire-control, gun-laying, night-sighting, missile-tracking and guidance equip-
MEML oo e e et e v et e et s eeette s e vaeeesee e e e eeaas

(2) Range, position and height-finders, and spotting instruments, specially
designed for military purposes. ..............cooveviiiireeeeeeeesseeseseeeeee e

(3) Aiming devices, electronic, gyroscopic, acoustic and optical, specially
designed for military PUIPOSES............ueiiervueieiiiieeeeeeeeeeeeee oo

(4) Bomb sights, bombing computers, gun sights and periscopes, specially
designed for military PUrPOSES. .........cuvvriieviiuuiirieecieeeeeeeeeeaeeseeeeese e

Tanks and vehicles specially designed for military purposes, engines therefor, and
specially designed components and software therefor, the following—

(1) Tanks, and self-propelled gUnS...............c.ovuveveeeeeeeeeeneeeiseee e

(2) Military type armed or armoured vehicles and vehicles fitted with mountings
FOTAMMS (oo

(6) Gun carriers and tractors specially designed for towing artillery .................
(7) Trailers specially designed to carry ammunition ............................c........
(8) Amphibious and deep water fording military vehicles..............................
(9) Military mobile repair shops specially designed to service military equipment
(10) Other vehicles specially designed for military use...........................c.....

(11) Engines specially designed or essentially modified for military use, for the
propulsion of the vehicles specified in heads (1) to (10) above (inclusive)...............

(12) Pneumatic tyre casings, other than tractor and farm implement types, of a
kind speciaily constructed to be bullet proof or to run when deflated ...................

(13) Forgings, castings and semi-finished products specially designed for any of
the foregoing specified in heads (1) to (12) above (inclusive) .............................

Toxicological agents, noxious chemicals and tear gas and related equipment, and
specially designed components and software therefor, the following—

(1) Biological, chemical and radioactive materials adapted for use in war to

produce casualties in men or animals or to damage crops................c....oecuv......
(2) Noxious chemicals, the following—

(a) Bromobenzyl cyanide.............ccceevumriiiinieiiiiiieeeeeeeeeeees e

(b) oChlorobenzylidenemalononitrile (oChlorobenzalmalononitrile) ...........

(c) monoChloromethyl chloroformate.............cccceeeveeeeeeeeeeeeeeeeeeseee

(d) 2-Chlorotriethylamine .............ccceevieereiiiiiiiieeee e e,

A

A




ML7
(cont.)

ML38

ML9

ML9

MLI10

(€) DiIibENZOXAZEPINE ....eeivrvererarriiriniiiirieiiter ettt
(f) Dibromodimethyl ether .........cooovviiiiiiiiii
(g) Dichlorodimethyl €ther..........c.veviiiiiiiiimii s
(h) 2:2'-Dichlorotriethylamine.............coooeiiiimmmineiniiicin,
(i) Diphenylaminechloroarsine ............coovuiiiiiiimmmennnieni s
(j) DiphenylchOroarsing. ..........veeiriiirieimnimiimmnniierete e
(k) Diphenylcyanoarsine .............coeeviieeeennn. perearterenresethetaesisrerrearnes
(1) Ethyl NN-dimethylphosphoramidocyanidate............cccoeveeeriinnneiiinnnn
(m) Ethyldibromoarsine .........c.eeeeuuiiiiiimmiieimnimmiiemiiei s
(n) EthyldichlOrOArsine .........covvrreeerisiunieeiininirinitee i
(o) Lewisite (chlorovinyldichloroarsine and dichlorodivinylchloroarsine .......
(p) MethyldichlOTOATSINE .. .everremnririiiiiinniiiirer s
(g) Mustard gas (dichlorodiethyl sulphide) ..........ocoiiiiiiniiiin.
(r) Phenylcarbylamine chloride (phenylaminocarbonyl chloride) ................
(s) Phenylacyl chloride (w-Chloroacetophenone) ..........oooovvsiiiiiiniinniinnnns
(t) PhenyldibromoOarsing ...........oocverereriniiiiiniininniennis e
(u) PhenyldichlOroarsing ...........cooovinniiiiiiiniiiei s
(v) Pinacolyl methylphosphonofluoridate..........coocorvverieiniiiniin..
(w) isoPropyl methylphosphonofluoridate ...
(x) 2:2":2" Trichlorotriethylamine .........cccoeiinimiimmiies

(3) Equipment specially designed for the dissemination of the materials specified
in heads (1) and (2) @DOVE .......vvvuvurrmeerimeeeiiiiniriiiiratsse e

(4) Equipment and materials specially designed for defence against and
decontamination from the materials specified in heads (1) and (2) above, and for
their detection and identification.......cccoooiiiiiiiiniiiiiin
Explosives, propellants and related substances, the following—

(1) Explosives as defined in section 3 of the Explosives Act 1875, except those
specially designed for toys, novelty goods and display fireworks ......cocoovivivininnnnns

(2) Military propellants and fuels not elsewhere specified ..............ccooeeiinienns

(3) Military pyrotechmics .......ceiieieiimmrreiereen i

(4) Additives, precursors and stabilisers, and specially designed software, for the
materials specified in heads (1) to (3) above (inClusive) ........oooveriieininiieniinen.
Naval equipment and specially designed components, accessories, attachments and
software therefor, the following—

(1) Diesel engines of 1,500 brake horse power and over with rotary speed of 700
rev/min or over, specially designed for submarines .........c...ooooiiiinin

(2) Electric motors over 1,000 brake horse power, quick reversing type, liquid
cooled and totally enclosed, specially designed for submarines...........................

(3) Hull penetrators and connectors specially designed for military purposes and
enabling interaction with equipment external toa vessel ............cooiiiiiiinininns

(4) Magnetic pressure and acoustic underwater detection devices specially
designed for military use, and controls therefor...........cccoeeveiinriiniiiiiiiiin

(5) Non-magnetic diesel engines capable of developing 50 brake horse power
and over, specially designed for military purposes .............ccoeeviiiiiiiinniiiiiin

(6) Submarine and tOrpedo MELS .......cvevvvriuureereiriiiiiiiiiie s rteen
Ships of war, designed for offensive or defensive action (surface or under-water)

whether or not converted to non-military use, and specially designed components,
accessories, attachments and software therefor..........cc..cooiiiiiiiinn

Military aircraft and helicopters, of the piloted or pilotless type, aircraft or
helicopter engines and aircraft or helicopter equipment and associated equipment,
the following-
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ML10 (1) Combat aircraft and helicopters and other aircraft and helicopters specially

(cont.) designed for military purposes and any other aircraft and helicopters having special
structural features for transporting and airdropping troops, military equipment and
SUPPHES ...ttt e e e e e e e e e e e e e e enaeeas A

(2) Aircraft engines specially designed or adapted for use with aircraft or
helicopters specified in head (1) Of this €ntry ...........ccccevvvvveiereeeeeeeeerenannnnnn, A

(3) Airborne equipment specially designed for use with aircraft, helicopters or
engines specified in heads (1) and (2) of this entry ............cccovvvveeeererseereennnnn. A

(4) Apparatus and appliances specially designed for use in or with aircraft and
helicopters, the following-

(a) pressurised breathing equipment and partial pressure suits..................... A
(D) anti-gSUIMS.....ccoiiiiiiiiiiiieeeee et e e e e e e e s A
(c) military crash helmets........coeeveeerieeeeeeeeesieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenns A
(d) military Parachutes ...........couvvveieeieiuiriieiiieieeeeeeeeeeeeeeeeeeeeeeaneenns A
(e) liquid oxygen converters used for aircraft, helicopters and missiles .......... A
(f) catapults and cartridge actuated devices used in emergency escape of
personnel from aircraft and helicOpters ........c.ooouuveeuniicinieciennieinnnnnnn, A

(5) Supply-dropping apparatus for use with aircraft specified in head (1) of this
CIILTY Lottt e st e s e e e b e e e b e aeanes A

(6) Pressure refuellers, pressure refuelling equipment, equipment specially
designed to facilitate operations in confined areas and ground equipment, not
elsewhere specified, developed for aircraft, helicopters or engines specified in heads

(1) Or (2) Of thiS @NIY......cuvvurrirrriiirerireiriireieiererrreereeereseeeeeeeneeneeeereseressreens A
(7) Specially designed components and software for aircraft, helicopters, engines
or equipment specified in heads (1) to (5) above (inclusive).....................c.ou....... A

ML11  Electronic equipment specially designed for military use and specially designed
components and software therefor .............ccoviiiiiiiviiiiiiiii s, A

ML12 Photographic and electro-optical imaging equipment, and specially designed
components and software therefor, the following—

(1) Cameras, the following—
(a) air reconnaissance cameras and associated equipment, designed for

MILEATY PUIPOSES ..vviiviiiiiieririereniiiereeeriecrentiereersannteseeenaaeeeennnns A
(b) other cameras and electro-optical imaging devices designed for military
PUIPOSES .c.eeiititintiitnetiier ittt eetastsanarstesnoneensenssnensenres A

(c) specialised equipment for the cameras and devices specified in sub-head
(b) above designed to make the recorded information usable for military

PUIPOSES ..o eeieiititieit ittt bttt naerroensasnsnnnnsnsasressrssnensnrones A
(2) Film processing and printing machines designed for military purposes ......... A
ML13 Special armoured equipment and specially designed components therefor, the
following—
(1) Armoured plate ...............uuuuriuuuuuuninienrereriinrerrereeeareeereereeeeeeeeeeeeeane A
(2) Combinations and constructions of metallic or non-metallic materials
specially designed to provide ballistic protection for military systems................... A
(3) Military helMetS ........ceeeriiriiiiiiieiieee et ee et eeeeeeeesanaaans A
(4) Body armour, bullet-proof or bullet-resistant clothing and flak suits............. A

ML14 Specialised military training equipment and specially designed components,
accessories and software therefor............cvveeiviiiieeriiiiin e, A

ML15 Military infra-red and thermal imaging equipment and image-intensifier equipment,
and specially designed components and software therefor....................oeereeeenn... A

ML17 Construction equipment built to military specifications, specially designed for
airborne transport, and specially designed components and software therefor-....... A

ML17  Searchlight control units and specially designed components and software therefor. A
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ML17

ML17

ML17

ML18

ML19

ML20

ML22

ML23

ML24

Searchlights, power-controlled, designed for military use, and specially designed
components and software therefor ............cccc i

Self-contained diving and underwater swimming apparatus and specially designed
components and software therefor, the following-

(1) Closed and semi-closed circuit (rebreathing) apparatus.............c....ccoveree

(2) Specially designed components for use in the conversion of open circuit
apparatus t0 MIlIATY USE.......ovverrerrrniiinmuiiinrie ettt

(3) Atrticles exclusively designed for military use with self-contained diving and
underwater SWimming apParatuS........eeeeeuereransssininisrniiermiaermonsmna st

Silencers and telescopic sights for firearms and specially designed components and
SOTEWATE tHETEIOT . .uvviinvnenierern e eneeecciivre it rietrre e iaenstesstasasastrietraanananans

Equipment specially designed for the design, examination, development, produc-
tion, manufacture, testing and checking of goods specified in this Group and
specially designed components and software therefor ...

Environmental chambers capable of pressures below 10~ Torr, (0.133 microbar)
except equipment fitted with industrial machinery not specified in this Schedule,
and specially designed components therefor...........ooooeiiiiininiinen

Cryogenic and superconductive equipment and specially designed components,
accessories and software therefor, the following—

(1) Equipment specially designed or configured for installation in a vehicle for
military ground, marine, airborne or space applications and capable of operating
while the vehicle is in motion and of producing or maintaining temperatures below
103K (—170°C) e eeaeeeieeneeeiiiiiei et

(2) Superconductive electrical equipment (rotating machinery and transformers)
designed for operation at temperatures below 103 K (-170°C) being equipment
specially designed or configured for installation in a vehicle for military ground,
marine, airborne or space applications and capable of operating while the vehicle is
in motion, except direct-current hybrid homopolar generators having single-pole
normal metal armatures which rotate in a magnetic field produced by superconduct-
ing windings, provided that such windings are the only superconducting component
N thE ZENETATOT ... iiiiiiiiiniieneerertrririr et e e r e

Electrically triggered shutters of the carbon injection or photochromic function type
having a shutter speed of less than 100 microseconds and specially designed
components and software therefor, except shutters specially designed for high
SPEEA CAMETAS. ... euuuuurennrnenunineniasinenee bbb s e e st e r s st s

Directed energy weapon systems and specially designed components and software
therefor, the following—

(1) Laser systems specially designed for the destruction or for effecting abortion
of the mission Of A 1ArZEL........viiveiiiiiiiiiiiii e

(2) Particle beam and microwave systems capable of the destruction or of
effecting abortion of the mission of a target.........ooooiirniiiiiiii
Software not elsewhere specified, the following—

(1) Software specially designed for the modelling, simulation or evaluation of
Military WeapONS SYSIEMS ...vvutvrreriiiierretriiireenriie st e e rasa e aaeaaiee

(2) Software for determining the effects of conventional, nuclear, chemical or
biological warfare Weapoms ..........cceiirierminiiiiieniniii e

Security and para-military police equipment, the following-

(1) Acoustic devices represented by the manufacturers or suppliers thereof as
suitable for riot control purposes, and specialised components therefor................

(2) Anti-riot shields and components therefor...........c....ccoiviiiii .

(3) Leg-irons, shackles (excluding handcuffs) and gangchains, specially designed
for restraining human beings............coovriiiiiiiiriiiir
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ML24 (4) Portable anti-riot devices for administering an electric shock or an

(cont.) incapacitating substance, and specialised components therefor .......................... A
(5) Water cannon and components therefor ................ccceeeeveveevesieenevenn. A
GROUP 2

ATOMIC ENERGY MINERALS AND MATERIALS, AND NUCLEAR FACILITIES,
EQUIPMENT AND APPLIANCES

Note 1: Goods specified in the heads of this Group may also be specified in Group 3 of this
Part of this Schedule.

Note 2: The definitions applying to crude or semi-fabricated forms are those given under
Group 3H.

GROUP 2A
Atomic Energy Minerals and Materials

Al, Nuclear materials, the following—

Al3 (1) Special and other fissile materials, the following-
(a) plutonium, all istopes, alloys, compounds and any material containing any
Of the fOregoing ...t A
(b) uranium 233, uranium enriched in the isotopes 235 or 233, alloys,
compounds and any material containing any of the foregoing................. A
(c) americium ~242m, curium -245 and -247, and californium —249 and -251,
and any material containing the foregoing...................cccoeeeeeevvneneennnn. A
In this entry “Uranium enriched in the isotopes 235 or 233" is defined as uranium
containing the isotopes 235 or 233, or both, in an amount such that the abundance
ratio of the sum of these isotopes to the isotope 238 is more than the ratio of the
isotope 235 to the isotope 238 occurring in nature.
A2 Source material, the following—

Natural and depleted uranium, in any form, or incorporated in any substance in
which the concentration of uranium exceeds 0.05% ..............oouvuvveeereereerevnennn, A

Note: ‘Natural uranium’ is defined as uranium containing the mixtures of isotopes
occurring in nature;

‘Depleted uranium’ is defined as uranium depleted in the isotope 235 below
that occurring in nature.

— Source material, the following-
Thorium, in any form, or incorporated in any substance in which the concentration of

thorium €XCeeds 0.05% ....ovivviiieiiieimiieeeeieeiriiiieee e e e e et ee s A
A3 Deuterium, heavy water, deuterated paraffins and other organic and inorganic
compounds, mixtures and solutions containing deuterium, in which the isotopic
ratio of deuterium to hydrogen exceeds 1:5,000 ..............uuviuvvvuvnrnueeereennerenenen. A
A4 Zirconium in which the ratio of hafnium content to zirconium content is less than

one part to five hundred parts by weight, the following—
(1) Zirconium and alloys containing more than 50% zirconium, in crude or semi-

fabricated fOTmS ..........ooiviiiiiiiiiiin e A

(2) Zirconium compounds, except zirconium oxide thermally stabilised with
calcium oxide or magnesium oXide Or both .........oceeveeeeiiiiiiiieiiiiiieesecen. A
(3) Manufactures wholly of any of the foregoing ................ccoevvereecneerennnn.. A

AS Nickel powder having a nickel content of 99% or more and a mean particle size of
less than 100 micrometers, whether compacted Or DOt .........ccceevvvvmnereeeenneeennnnns A

Ab Graphite, nuclear grade, having a purity level less than 5 parts per million boron
equivalent and with a density greater than 1.5 g/em® ................oovvvvnnieereeennnnn, A
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A7

A8

A9

Al2.

Al3
Al4

Lithium, the following-

(1) Lithium and alloys containing 50% or more of lithium, in crude or semi-
A ot t s B 0s) ¢ 1 | SO TP PPRT PP PP PP PR P

(2) Lithium and alloys, mixtures, concentrates and compounds, containing
lithium enriched in the lithium-6 ISOtOPE .......cvvvvevrriiiriiiiiiiiiiii .

(3) Hydrides in which lithium, whether normal, depleted or enriched in the
lithium-6 isotope, is compounded with hydrogen or its isotopes or complexed with
other metals or aluminium hydride ..........ooiiveiiiii

(4) Substances not specified above containing lithium enriched in the lithium-6
e oS L RRRRIILLY

Hafnium, the following-

(1) Hafnium and alloys containing more than 60% of hafnium, in crude or semi-
FADTICAEA FOTTIIS «euvvnvnevnvenineenirnreernrreeetateesrrassaienraasaseessastasesstinesiasnsssssans

(2) Hafnium compounds containing more than 60% of hafnium .....................
(3) Manufactures of any of the foregoing ...........cccoiiimiiiiii..

Beryllium, the following-

(1) Beryllium and alloys containing more than 50% of beryllium, in crude or
SeMi-fADIICAtEd TOTIMS +.vvivnierriinireren it ertirts st reerre st si st sseeiestaeanas

(2) Beryllium compounds .........ceeeeeeernriiiniiiiniiiii

(3) Manufactures of any of the foregoing except metal windows for medical X-
Y MACKINES ....eevvriiiiiiiriieireiieiie e

FIUOTINE «onviniieiieenineensnenneseseeneentnssnsncsessssssssonssssssassssnsansnsssorssssssossssonsos
ChIOTNE tHfIUOTIAE vvvnvnieiriniirenieraeetieteretneernsntasarnsrssssssonensaansrssesissassens

Tritium, compounds and mixtures containing tritium, in which the ratio of tritium
to hydrogen by atoms exceeds 1 part in 1,000, and products containing one or more
Of the fOTEZOINE ...cevvveiriiiiiiiiiiiiiinee ettt

except

(1) labelled compounds not exceeding 100 curies per shipment (In this entry
“labelled compounds” means compounds in which one of the atoms is a different
isotope from that found normally);

(2) luminous paint, self luminous products, gas and aerosol detectors, electron
tubes, lightning or static electricity gradient meters, devices designed for the
jonisation of air including static elimination devices, ion generating tubes, detector
cells of gas chromatography devices, calibration standards, or apparatus and
instruments not elsewhere specified in this Schedule incorporating such products or
devices, provided that each product or device contains not more than 40 curies of
tritium in any chemical or physical form; and

(3) compounds and mixtures of tritium, where the separation of the constituents
cannot result in the evolution of an isotopic mixture of hydrogen in which the ratio
of tritium to hydrogen by atoms exceeds 1 part in 1,000.

Neptunium 237 in any form for nuclear heat SOUICes, ...........ccooverriiiiinnniiieinnne

Specially designed or prepared materials for the separation of isotopes of natural
uranium, and depleted uranium, and special and other fissile materials referred to
in heads Al, A2 and A3 of this Group including specially designed chemical
EXChANEE TESINS ...cvuviiiiniiiiiiriiri i et et s neaes

Specially designed or prepared materials for the separation of isotopes of thorium,
including specially designed chemical exchange resins ...........ccooceeeeiiieiinniiiiinnn

(For isotopic separation plants, see the entry in Group 2B relating thereto).

Calcium containing both less than 100 parts per million by weight of impurities
other than magnesium and less than 10 parts per million by weight of boron .........

Alloys containing a higher percentage of magnesium than of any other element and
10% or more of hillm ......ccievirniiiiiniiniii e



B1

B2

B3

GROUP 2B

Nuclear Facilities, Equipment and Appliances

Plants for the separation of isotopes of source material and special and other fissile
materials, and specially designed or prepared equipment and components therefor,
including-

(1) Valves wholly made of or lined with nickel, nickel alloy, phosphor bronze,
stainless steel, aluminium or aluminium alloy, corrosion resistant to uranium
hexafluoride (UF;) or hydrogen fluoride (HF), 0.5 cm or greater in diameter with
DEllOWS SEAl ...c.ceiiviiiiiiiiiiiiiicc e

(2) Units capable of separating isotopes of natural uranium, depleted uranium
and special or other fissile materials, such as—-

(a) GasCentrifUES .........cceiriruueeerieinieerireirirerrerienreeeereraeseereraeesennsres

(b) Jet nozzle separation UNILS .........eeeuneieriirieiriienrenaieeenererereriennienenss

(C) Vortex separation UNILS ...........cecevieuienieeeienrrnreurenrereeeriesseesererneeses

(d) Laser isotopic Separation UMits ...........eecevuereeenereruereeriaeernenersnnennanns

(e) Chemical exchange separation UNitS ............c..ccvevvnveenveureeniennenneanenns

(f) Electromagnetic SEparation Umits .............coeveererienceenroneernerseanceerenns

(g) Plasma separation UNits ...........c.cecveuierenierenenrruieniennieresnerresnreennones

(h) Gaseous diffusion separation Units ............cccccovveiuerierueeirneraranreennnns

(3) Blowers and compressors (turbo, centrifugal and axial flow types) wholly

made of or lined with nickel, nickel alloy, phosphor bronze, stainless steel,

aluminium or aluminium alloy, corrosion resistant to uranium hexafluoride (UF)

or hydrogen fluoride (HF) and having a capacity of 1,700 litres (1.7 m®) per minute

or greater, including compressor seals, except blowers and compressors not so
defined ....ooinniiiiiii s e s ser e e

(4) Heat exchangers made of aluminium, copper, nickel or nickel alloys,
separately or together, and heat exchangers incorporating tubing clad with
aluminium, copper, nickel or nickel alloys, separately or together, and in which the
other parts are made wholly of the foregoing metals, separately or together,
designed to operate at sub-atmospheric pressure with a leak rate of less than 10
pascal (0.1 millibar) per hour under a pressure differential of 10° pascal (1 bar)
except heat exchangers notsodefined ............cooviiiiiiiiiiiiiiiininii e

(5) Gaseous diffusion barTiers ..........c.ceereereurierireriririeriie e eeieeeeareeaaas
(6) Gaseous diffuser NOUSINGS .......c.ccerueiiiiiriererereioirrirereerniererererenerennes

For specially designed or prepared materials for the separation of isotopes, see the
entry in Group 2A relating thereto.

Plants for the reprocessing of irradiated nuclear fuel and equipment and
components specially designed or prepared therefor, or capable of being adapted
for use therein, including— ............coooiiiiiiiiiiiii

(1) Fuel element chopping or shredding machines ............ccocceeieiiieenrennnennnns
(2) Criticality safe tanks (e.g. small diameter, annular or slab tanks) ...............
(3) Countercurrent solvent extractors and ion exchange processing equipment ..

(4) Process control equipment or instrumentation specially designed or prepared
for monitoring or controlling the reprocessing or irradiated source and special and
other fissile materials ..........c.covviiiiiiiiiiiiiiii e

(For process control equipment for lithium, see the entry in this Group relating
thereto.)

Nuclear reactors, i.e. reactors capable of operation so as to maintain a controlled,
self-sustaining fission chain reaction, and equipment and components specially
designed or prepared for use in connection with a nuclear reactor, including-

(1) Pressure vessels, i.e. metal or other vessels as complete units or as major
shop-fabricated parts therefor ..........ccocooiiiiiiiiiiiiiiiiiiiicc e,

(2) Fuel element handling equipment, including reactor fuel charging and
discharging eqUIPMENt .........occoiiiiiiiiiiiiiii e
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B3

(3) Control rods, including the neutron absorbing part and the support or

(cont.) suspension structures therefor, and control rod guide tubes

(4) Electronic controls for controlling the power levels in nuclear reactors,
including reactor control rod drive mechanisms and radiation detection and
measuring instruments to determine neutron flux levels

(5) Pressure tubes
(6) Coolant pumps

(7) Internals specially designed or prepared for the operation of a nuclear
reactor, including core support structures, thermal shields, baffles, core gridplates,
diffuser plates

(8) Heat exchangers

Plants specially designed for the fabrication of nuclear reactor fuel elements and
specially designed equipment therefor

Plants for the production or concentration of heavy water, deuterium, or deuterium
compounds, and specially designed or prepared equipment and components
therefor

Plants for the production of uranium hexafluoride (UFg) and specially designed or
prepared equipment (including UF; purification equipment) and components
therefor

Neutron generator systems, including tubes, designed for operation without an
external vacuum system and utilising electrostatic acceleration to induce a tritium-
deuterium nuclear reaction

Power generating or propulsion equipment specially designed or adapted for use
with military, space, marine or mobile nuclear reactors

Electrolytic cells for the production of fluorine, with a production capacity greater
than 250 g of fluorine per hour

Equipment specially designed for the separation of isotopes of lithium

(For plants for the separation of isotopes other than lithium, see the entry for such
plants in this Group.)

Equipment specially designed for the production or recovery of tritium

Frequency changers (converters or inverters) capable of a multi-phase electrical
output of between 600-2,000 Hz and specially designed components therefor for
use in gas centrifuge plants

Equipment specially designed for the manufacture or assembly of gas centrifuges
capable of the enrichment or separation of isotopes and specially designed parts,
components and equipment therefor

(For gas centrifuge plants, see the entry for plants for separation of isotopes in this
Group.)

Mass spectrometers and mass spectrometer sources designed for measuring the
isotopic composition of uranium hexafluoride (UF,) gas, uranium and uranyl
compounds

Pressure gauges capable of measuring pressures to 100 Torr (13332.2 newtons per
square metre) or less having sensing elements of nickel, nickel alloy, phosphor
bronze, stainless steel, aluminium or aluminium alloy, corrosion resistant to
uranium hexafluoride (UF;) or hydrogen fluoride (HF); and such sensing elements.

Process control equipment or instrumentation specially designed or prepared for
monitoring or controlling the reprocessing of irradiated lithium ;




GROUP 3
STRATEGIC GOODS NOT SPECIFIED IN GROUPS 1 AND 2

GROUP 3A
Metal Working Machinery and Associated Equipment

IL1075 Machines, spin-forming and flow-forming, specially designed or adapted for use
with numerical or computer controls and specially designed components and
software therefor ..............ooiiiiiiiiiiiiii e

IL1080 Specially designed equipment, tooling and fixtures for the manufacture or
measuring of gas turbine blades or vanes, the following-

(1) Blade or vane aerofoil or root automatic measuring equipment .................

(2) Precision vacuum investment coating equipment, including core-making
EQUIPIMENT ..ottt ittt ettt e eratteeeee et ireeertanaeeeeatas s eesaneeseernnnss

(3) Small-hole drilling equipment for producing holes having depths more than
four times their diameter and less than 0.76 mm in diameter .............................

(4) Directional solidification casting equipment and directional recrystallisation
EQUIPINETIT ..ttt eeereee s s ee s eees s e e s e e e s eee e s s aseeseneaas

(5) Segmented cast blade or vane bonding equipment ..................c..eveeenn.....
(6) Integral blade-and-disc casting equipment ..............ceeevveereevvreeevnnennnnn.,

(7) Blade or vane casting equipment, except furnaces, molten-metal baths and
iron-plating baths ................ccccoeiiiiiiiiiii e

(8) Ceramic blade or vane moulding and finishing machines .........................

(9) Moulds, cores and tooling for the manufacture and finishing of-
(a) cast hollow turbine blades or vanes .................cccoeveeveeieeiieeinnienraeannn.
(b) turbine blades or vanes produced by powder compaction .....................

(10) Composite metal turbine blade or vane moulding and finishing machines ...
(11) Inertial blade or vane welding machines ............ccccoeeueuueueeneneeeerennnnnnns

(12) Specially designed components and accessories for the equipment specified
in heads (1) to (11) above (inclusive), and specially designed software for the use of
the equipment, components and ACCESSOTIES +.v.vvvvvruieereerrerrrnrueiieesseereereenennnns

(See also the entry in Group 4 relating to technology for the use of certain blade or
vane machines not specified in this entry.)

IL1081 Equipment, tools, dies, moulds and fixtures specially designed or modified for the
manufacture or inspection of aircraft, airframe structures and aircraft fasteners, the
following—

(1) Equipment, tools, dies, moulds and fixtures for—
(a) hydraulic stretch-forming-

(i) of which the machine motions or forces are digitally controlled or
controlled by electrical analogue devices; or ............ccevverevnnnnenn,

(ii) which are capable of thermal-conditioning the workpiece ...............
(b) milling aircraft SKins OF SPATS .........ccceviiivvviriiiiieeeereeeneereeseeseeeenas

(2) Tools, dies, moulds and fixtures for-
(2) diffusion bONAING ..........uvvirieriiieiiiiiiiiii e ee e e e s eeeeeaaea s
(b) superplastic forming ...............eevveviuveriiriiieiiiecieeeeesoeeeseeeeseereseens
(€) hotdie Orging ........cccouueermvnuiiirieiiieisieiiee e eeeeeeeeereeeeeeeeee e e

(d) metal powder compaction by vacuum hot pressing, high pressure extrusion
OF ISOSTALIC PIESSING ...viiveeieeieerreireririeeieeeeieiesseseeeee s eeeseans

(e) direct-acting hydraulic pressing of aluminium alloys and titanium alloys ...
(f) manufacturing, inspecting, inserting or securing specially designed high-
strength aircraft fasteners ..............cceeeeeeiiiiiriiiiiiieee e,

(3) Specially designed components and accessories for the equipment, tools,

dies, moulds or fixtures specified in heads (1) and (2) above, and specially designed
software for the use of the equipment, components and accessories ....................
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IL1086 Equipment, tools, dies, moulds, fixtures and gauges specially designed or modified
for the manufacture or inspection of aircraft and aircraft-derived gas turbine
engines the following—

(1) Equipment, tools, dies, moulds, fixtures and gauges for-
(a) automated production iNSPECHION .......coercrereevrriinininininineenenee
(b) automated WEldINg ......covreeriiiimiiinieiiiri e

(2) Tools, dies, moulds, fixtures and gauges for-
(a) solid-state joining by inertial welding or thermal bonding ........ccoeevnnnne.
(b) manufacture and inspection of high-performance gas turbine bearings .....
(c) rolling specially configured rings such as nacelle rings .......cccoveuieiinnnnnns
(d) forming and finishing turbine discs ............coceniinienniniinininnees

(3) Compressor or turbine disc broaching machines ............ccoocovvreinicinecens

(4) Specially designed components and accessories for the equipment, tools,
dies, moulds, fixtures and gauges specified in heads (1) to (3) above (inclusive), and
specially designed software for the use of the equipment, components and
ACCESSOTIES «rvvneenenneneenesnssnrsnressersssaseseassiesssansnstotsossssstnassessnosastoessrsasions

1L1088 Machines, gear making or gear finishing, the following—

(1) Bevel gear making machines, the following-
(a) gear grinding machines (non-generating type) ........occoeoeesrisnnsnennnns
(b) other machines capable of the production of bevel gears having a
diametral pitch finer than 48 (a module finer than 0.5 mm) and meeting a
quality standard better than Admiralty Class | S P

(2) Machines capable of the production of gears meeting a quality standard
better than British Standard 436:190 Grade 2 .........ccoovviierniiivinrinniiinianieenen

1L1091 Machine tools and numerical control systems, the following—

1L1093 (1) Machine tools and dimensional inspection machines equipped or capable of
being equipped with numerical control systems (as specified in head (2) below) .....

except

(a) boring mills, milling machines and machining centres having all of the
following characteristics—

(i) not more than three axes capable of simultaneously co-ordinated
contouring motion or not more than three linear axes plus one
rotary axis, but no tilting axis capable of simultaneously co-
ordinated contouring motion;

(ii) maximum slide travel in any axis equal to or less than 3,000 mm;

(iii) spindle drive motor power of not more than 35 kW;
(iv) single working spindle;

(v) axial and radial axis motion measured at the spindle axis in one
revolution of the spindle equal to or greater than D x 2 X 10° S mm
TIR (peak to peak) where D is the spindle diameter in millimetres;

(vi) incremental positioning accuracy equal to or greater (coarser) than
+ 0.002 mm in any 200 mm of travel; and

(vii) overall positioning accuracy in any axis equal to or greater (coarser)
than—
(a) % 0.01 mm for machines with total length of axis travel of not
greater than 300 mm;
(b) = (0.01 + (0.0025/300 x (L-300))) mm for machines with a total
length of axis travel of greater than 300 mm and not greater than
3,300 mm;
(c) + 0.035 mm for machines with a total length of axis travel
greater than 3,300 mm;

(b) machine tools, other than those specified in sub-head (a) above and
dimensional inspection machines having both of the following characteris-
tics—

(i) radial-axis motion measured at the spindle axis equal to or greater
than 0.0008 mm TIR (peak to peak) in one revolution of the spindle
(for lathes, turning machines, contour grinding machines and similar
machinery); and
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11091, (ii) meeting the requirements specified in sub-heads (a)(i), (vi) and (vii)
IL1093 above.
(cont.) (c) dimensional inspection machines, having all of the following characteris-
tics—
(i) a linear positioning accuracy equal to or less than—
(a) % (3 + L/300) micrometre for L shorter than or equal to 3,300
mm;
(b) = 14 micrometre for L longer than 3,300 mm;
(ii) a rotary accuracy of equal to or less than 5 seconds in every 90
degrees; and
(iii) meeting the requirements of (a)(i) above;
(Note also the entry in Group 3D relating to machine tools for generating
optical quality surfaces.)

(2) Units for numerically controlling simultaneously co-ordinated (contouring
and continuous path) movements of machines in two or more axes .....................
except those having all of the following characteristics—

(a) no more than two contouring interpolating axes capable of simultaneous
co-ordination;

(b) minimum programmable increment equal to or greater than 0.001 mm;

(c) interfaces limited as follows—

(i) no integral interface designed to meet ANSI/IEEE standard
488-1978, IEC publication 625-1, or any equivalent standard;

(ii) no more than two interfaces meeting EIA standard RS-232-C or
any equivalent standard;

(d) on-line (real-time) modification of the tool path, feed rate and spindle data
limited to the following—

(i) cutter diameter compensation normal to the centreline path;
(ii) automatic acceleration and deceleration for starting, cornering and
stopping;
(iii) axis transducer compensation including lead screw pitch compensa-
tion;
(iv) constant surface speed with or without limits;
(v) spindle growth compensation;
(vi) manual feed rate and spindle speed override;
(vii) fixed and repetitive cycles;
(viii) tool and fixture offset;
(ix) part programme tape editing, excluding source programme language
and centreline location data (CLDATA);
(x) tool length compensation;
(xi) part programme storage;
(xii) variable pitch threading;
(xiii) inch/metric conversion; and
(xiv) feed rate override based on spark voltage for electrical discharge
machines;
(e) word size not greater than 16 bits (excluding parity bit(s));

(f) software/firmware, including that of any programmable unit or device
furnished, not exceeding the control unit functions specified in sub-heads
(a) to (e) above (inclusive) and restricted as follows—

(i) furnishing only the following application programmes, capable of
execution without further compilation, assembly, interpretation or
processing (other than control unit parameter initialisation) and
memory storage loading, and each supplied as an entity and not in
modular form—

(a) an operating programme allowing the unit to perform its normal
functions;

(b) one or more diagnostic programmes to verify control or
machine performance and permit localisation of hardware malfunc-
tions;

(c) atranslator programme enabling the end user to programme the
control-to-machine interface;

19




IL1091,

111093
(cont.)

(ii) programme documentation for application programmes not contain-
ing the following-
(a) listing of programme instructions, other than that necessary for
diagnostics for routine hardware maintenance;
(b) description of programme organisation or function beyond that
required for programme use and for maintenance of hardware with
which the programmes operate;
(c) flow charts, logic diagrams or the algorithms employed, other
than those necessary for use of diagnostics for routine hardware
maintenance;
(d) any reference to specific memory storage locations, other than
those necessary for diagnostics for routine hardware maintenance;

(e) any other information about the design or function of the
software which could assist in the analysis or modification of all or
part of it.

(3) Direct numerical control systems (DNC) consisting of a dedicated stored-
programme computer acting as a host computer and controlling, on-line or off-line,
one or more of the numerically controlled machine tools or inspection machines
specified in head (1) above, related software therefor and interface and
communication equipment for data transfer between the host computer memory,
the interpolation functions and the numerically controlled machine tools .............

(4) Spindle assemblies, consisting of spindles and bearings as a minimal
assembly, except those assemblies with axial and radial axis motion measured along
the spindle axis in one revolution of the spindle equal to or greater (coarser) than
111150 (0] 1 (011 V- PP U SRRSO PP

(a) 0.0008 mm TIR (peak-to-peak) for lathes and turning machines; or

(b) D x 2 x 10° mm TIR (peak-to-peak) where D is the spindle diameter in
millimetres, for milling machines, boring mills, jig grinders and machining
centres.

(5) Lead screws, including ball nut screws, except those having all of the
following CharaCteriStiCs ..........ovieuviiinieiiiiiininiierierier et sersianaees
(a) accuracy equal to or greater (coarser) than 0.004 mm/300 mm,
(b) overall accuracy equal to or greater (coarser) than (0.0025 + 5 X 10 x L)
mm where L is the effective length in millimetres of the screw; and
(c) concentricity of the centre line of the journal bearing surface and the
centre line of the major diameter of the screw equal to or greater (coarser)
than 0.005 mm TIR (peak-to-peak) at a distance of 3 times the diameter of
the screw or less from the journal bearing surface.

(6) Linear and rotary position feedback units including inductive type devices,
graduated scales and 1aser SYSIEMS........ouuviuviniiieriiniiiri e
except

(a) linear type units having an accuracy equal to or greater (coarser) than
(0.0004 + 13 x 10® x L) mm for L equal to or less than 100 mm and
(0.0015 + 2 X 10 x L) mm for L greater than 100 mm, where L is the
effective length in millimetres of the linear measurement; and

(b) rotary types having an accuracy equal to or greater (coarser) than 2
seconds of arc.

(7) Linear induction motors, used as drives for slides, having all of the following
T 1TV e 3 11 1o OO
(a) stroke greater than 200 mm;
(b) nominal force rating greater than 45 N; and
(c) minimum controlled incremental movement less than 0.001 mm.
(8) Specially designed sub-assemblies and software capable of upgrading the

capabilities of numerical control units and machine tools so that they fall within the
descriptions in heads (1) to (3) above (inclusive) ..........coccvvivniiiiiniiiiiiiinn,

Machines, internal grinding (except hand-held drills) of the kind incorporating or

specially designed for the utilisation of grinding heads designed or rated for
operation at speeds in excess of 120,000 revolutions per minute........................ .
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GROUP 3B

Note. Goods specified in the heads of this Group may also be specified in Group 2 of this
Part of this Schedule.

Chemical and Petroleum Equipment

IL1110, Chemical plant and equipment, the following-

IL1145

1L1129,

IL1131

IL1133

IL1142

(1) Equipment for the production of liquid fluorine, and specially designed
components therefor .............ocociuiiiiiiiiiiiiriiiccce e

(2) Containers, jacketed only, specially designed for the storage and/or
transportation of liquid fluoTine.............cooeeiirriviiiiiiiiiiii e eeeiieeee e ee e,

Pumps, the following—

(1) Vacuum pump systems and specially designed components, controls and
accessories therefor, the following-

(a) cryopump systems in which the circulation of cooled or liquefied gas is
used to achieve a vacuum, static or dynamic, by lowering the temperature
of the environment, designed to operate at temperatures lower than
—200°C measured at atmospheric PIESSUIe. ............cocvvreeevrneeeeeraennnnn,

(b) vacuum pump systems capable of evacuating a chamber of volume greater
than 1 litre to pressures below 10 Torr (1.3 x 10 Pascals) while the
temperature in the chamber is maintained above 800°C.........................

(2) Other pumps having either of the following characteristics:
(a) designed to move molten metals by electromagnetic forces; or ...............
(b) all flow contact surfaces made of materials containing 9% or more,
separately or combined, of tantalum, titanium or zirconium, except
materials containing more than 97%, but less than 99.7%, titanium.........

Pipe valves, cocks and pressure regulators, having all flow contact surfaces made of
materials containing 90% or more, separately or combined, of tantalum, titanium
or zirconium, except materials containing more than 97%, but less than 99.7%
L2110 O

Tubing, the following-

(1) Unreinforced, heat-shrinkable tubing having an inner diameter of less than
28.57 mm, before shrinkage, and made of, lined with or covered with any of the
substances included in sub-head (2)(C) BEIOW ..........cccouuvuiuvereneeienninann,

(2) Reinforced tubing designed for operating pressures of 210.92 kg/cm? or
greater, whether or not specially processed to make flow surfaces electrically
conductive and made of, lined with or covered with any of the substances included
in sub-heads (a), (b) or (c) below; and connectors fittings therefore.....................

(a) coagulated dispersion grades of polytetrafluoroethylene;
(b) copolymers of tetrafluoroethylene and hexafluoropropylene;

(c) copolymers and terpolymers composed of any combination of the
monomers tetrafluoroethylene, chlorotrifluoroethylene, vinylidene
fluoride, hexafluoropropylene and bromotrifluoroethylene, except the
copolymers of tetrafluoroethylene and hexafluropropylene.
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GROUP 3C

Electrical and Power-Generating Equipment

11203

IL1205

Furnaces, electric, the following—

(1) Consumable electrode vacuum arc furnaces with a capacity in excess of
20,000 KZ 1eeennrreeerenrieieniutirieenrre s et s

(2) Skull type vacuum arc furnaces............covvivnieininininiimienninenee s

(3) Vacuum induction furnaces with a capacity greater than 2, 275 kg designed to
operate at pressures lower than 6.67 Pa (0.0667 mbar) at temperatures higher than
1, 373 K (1,100°C) from which molten metal may be poured into a mould within the
same vacuum chamber without breaking the vacuum ................coiiiniiiiinnn,

(4) Induction furnaces having both of the following characteristcs: ..................
(a) a diameter inside the induction coil of 155 mm or greater; and

(b) designed to heat a workpiece with a diameter of 130 mm or more to a
temperature greater than 2,273 K (2,000°C).

(5) Specially designed components and controls for the furnaces specified in
heads (1) to (4) above (inclusive) and specially designed software for the use of such
furnaces, COmMPONENES OF CONLIOIS ... ..vvrrererrerinniiiineiiiiiiiite e

except susceptors made of graphite not elsewhere specified.

(Note exception (1) in the entry in Group 3D relating to equipment specially
designed for the production of certain nickel- cobalt- or iron-base alloys.)

Electro-chemical, semiconductor and radioactive devices for the direct conversion
of chemical, solar or nuclear energy to electrical energy, the following-

(1) Electro-chemical devices of the following types-
(a) fuel cells operating at temperatures of 523 K (250°C) or lower, including
regenerative cells which generate electric power from consumable
components all of which are supplied from outside the cell ...................

except, save in respect of technological documents relating thereto, those
with a maximum output power of more than 10 kW which use gaseous
pure hydrogen and oxygen/air reactants, alkaline electrolyte and a catalyst
support by carbon either pressed on a metal mesh electrode or attached to
a conducting porous plastic. ~

(b) primary cells and batteries having any of the following characteristics—

(i) reserve (water, electrolyte or thermally activated) batteries posses-
sing a means of activation and having a rated unactivated store life of

3 years or more at an ambient temperature of 297 K (24°C) ...........

(i) utilizing lithium or calcium (including alloys in which lithium and
calcium are constituents) as electrodes and having an energy density

at a discharge current equal to C/24 hours (where C is the nominal
capacity at 297 K (24°C) in ampere hours) greater than 250 watt-
hours per Kg at 297 K (24°C) and greater than 80 watt-hours per Kg
244 K (m29°C) .eunneiiiriiiiiciniii et
(iii) using an air electrode with either lithium or aluminium counter-
electrodes and having a power output of 5 Kw or more or an energy
output of 5 KW hoUIsS O MOTE .....eevrevmieiiiiiumnniiiiiiienneniiiannnn

except, save in respect of technological documents relating thereto,
those specially designed for consumer applications in watches,
pacemakers, calculators and hearing aids.

(c) secondary (rechargeable) cells and batteries having any of the following
characteristics after more than 20 charge/discharge cycles at a discharge
current equal to C/5 hours (C being the nominal capacity in ampere
hours)-

(i) utilizing nickel and hydrogen as the active constituents and having
an energy density of 55 watt-hours per kg (25 watt-hours per Ib) or
more at 297 K (24°C) ..veunreniiiiiiiniiiiiiiin it nen e

(i) utilizing lithium or sodium as electrodes or reactants and having an
energy density of 55 watt-hours per kg (25 watt-hours per 1b) or
more at the rated operating temperature ........c.c.cceeviencsinieninnnin
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111205
(cont.)

1L1206

(d) molten salt electrolyte cells and batteries which normally operate at
temperatures of 773 K (500°C) OT IOWET ........cuvvvrniiiniiviiiiniiinreennennnns

(2) Photo-voltaic cells, the following—
(a) types with a power output of 14 mW or more per sq cm under 100 mW per
sq cm tungsten 2,800 K (2,527°C) illumination ............ccccovvvueeinnnennan..

(b) gallium arsenide type cells, except those having a power output of less
than 4 mW per sq cm under 100 mW per sq cm tungsten 2,800 K (2,527°C)
HuminAation ......cooiiiiiiiiiii e e

(c) types with a power output of 450 mW or more per sq cm under 10 W per sq
cm silicon carbide at 1,750 K (1,477°C) illumination .............c..cccevvvenn.n.
(d) electro-magnetic (including laser) and ionised particle radiation resistant
EYPES oontiiiii i s r s rr et a e tabe e et e s enneranes
(3) Power sources based on radioactive materials systems, other than nuclear
TEACTOTS 1ruuereunnnirinniintnrete i ettt ettt e et e eraa e retaseenseresnsaanaassssnseenanssssenes
except
(a) those having an output power of less than 0.5 W and a total weight (force)
of more than 890 N (90.7 kg);
(b) those having an output of 0.5 W or more and an overall efficiency of 6% or
less, save in respect of technological documents relating thereto;
(c) those specially designed and developed for medical use within the human
body.
(4) Specially designed components for the equipment specified in heads (1) and
(2) @DOVE eeueiiiiiiiiiieiine ettt et r e s e e e s e e e e s e e s e bt s e eartas

In this entry-

“energy density” is the product of the average power in watts and the duration
of the discharge in hours to 80% of the open circuit voltage divided by the total
mass of the cell or battery in kilograms;

““overall efficiency” is the value obtained by dividing the electrical output in
watts by the thermal input in watts. This efficiency is to be measured at the
beginning of life of the equipment; and

the limit of 523 K relates to the fuel cells alone and not to the fuel conditioning
equipment whether it is integrated with or ancillary to such cells.

Electric arc devices and equipment, the following—

(1) Electric arc devices generating a flow of ionised gas in which the arc column is
CONSITICLEA .ovutivntiinniinniinn ittt r e e e s s e e et e rr e ansaaaaanan s

except
(a) devices of less than 235 kW arc power for cutting or;
(b) devices of less than 100 kW arc power for welding, melting, plating or
spraying.
(2) Equipment incorporating electric arc devices with a constricted arc column
and capable of movement in programmable incremental steps of less than 0.01 mm.

(3) Components, accessories, and control or test equipment specially designed
for the devices specified in head (1) above, and specially designed software for the
use of such devices, equipment, components, accessories or control or test
EQUIPIMENT ...eutiiiiiiiiii i et st et et ea e rae s e s et aeannes

except plasma torches for industrial gas heating having a non-constricted arc
column with an operating pressure of 1 to 15 bar inclusive.
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GROUP 3D

General Industrial Equipment

11301

IL1305

IL1352

IL1353

IL1354

Equipment specially designed for the production of nickel-, cobalt- or iron- base
alloys in crude or semi-fabricated forms having strengths superior to the AISI 300
series (as at May 1982) at temperatures higher than +922 K (+649°C) under severe
environmental conditions

except

(1) Electric arc and induction furnaces (other than vacuum induction furnaces
used in the production of powders of the aforesaid alloys), basic oxygen furnaces
and re-melting equipment using other techniques for the production of carbon
steels, low alloy steels and stainless steels;

(2) Degassing equipment used for the production of carbon steels, low alloy
steels and stainless steels;

(3) Extrusion presses, hot and cold rolling mills and swaging and forging
machines;

(4) Decarburizing, annealing and pickling equipment;
(5) Surface-finishing equipment; and
(6) Slitting and cutting equipment.

(Note as to electric vacuum furnaces, Group 3C above and as to extrusion presses
and hot and cold rolling mills, subsequent entries in this Group.)

Metal rolling mills, the following-

(1) Isothermal rolling mills, except those capable of operating only at ambient
temperatures

(2) Other mills specially designed or redesigned for the rolling of metals and
alloys with a melting point exceeding 1,900°C

(3) Specially designed components, accessories and controls for the mills
specified in heads (1) and (2) above, and specially designed software therefor

(Note exception (3) in the entry in this Group relating to equipment specially
designed for the production of certain nickel-, cobalt- or iron-base alloys.)

Presses the following-

(1) Isostatic presses having either of the following characteristics—

(a) capable of achieving a maximum working pressure of 138 MPa (20,000
p.s.i.) or greater and possessing a chamber cavity with an inside diameter
in excess of 406 mm (16 inches); or

(b) having a controlled thermal environment within the closed cavity and
possessing a working cavity with an inside diameter of 127 mm (5 inches)
or more

(2) Specially designed dies and moulds (except those used in isostatic presses
operating at ambient temperatures), components, accessories and control equip-
ment for the presses specified in head (1)(a) and (b) above, and specially designed
software for the use of such presses and their control equipment and components ..

In this entry isostatic presses are presses capable of pressurising a closed cavity
through various media (gas, liquid, solid particles etc) to create equal pressure in all
directions within the cavity upon a workpiece or material.

(Note exception (3) in the entry in this Group relating to equipment specially
designed for the production of certain nickel-, cobalt- or iron-base alloys.)

Nozzles, dies and extruder barrels specially designed for the processing of any of the
materials specified in sub-head (2)(b) of the entry in Group 3I relating to
fluorocarbon compounds

Machinery and apparatus specially designed for the manufacture of cable and
optical fibres specified in the entry in Group 3F relating to cable and wire

Equipment designed for the manufacture or testing of printed circuit boards, the
following—




IL1354 (1) Equipment specially designed for removal of resists or printed circuit board
(cont.) materials by dry (e.g. plasma) Methods. ..........cveuvereeeereeeseoerseoosoeeo
(2) Computer-aided design (CAD) equipment for printed circuit boards, having

any of the following functions—
(a) generation of artwork design with an interactive capability.....................
(b) generation of test string lists for multi-layer boards..................ccvvo......

() generation of data or programmes for stored-programme controlled
printed circuit board drilling equipment ................ccceeeeeeereeeeereernnnnn,

(d) generation of data or programmes for stored-programme controlled
printed circuit board shaping and profiling equipment..........................

(¢) generation of data for control of the sequencing of processess of the
equipment for printed circuit board manufacture covered by head (3) of
EhiS ENEIY....oviiiiiiiiiiie et e e e e e e e e v ee e s

(3) High-speed automated continuous panel processors for plating capable of
delivering 860 A/m? (80A/ft?) or more of plate CUITeNt ..........cccvvvresrroererreeenennn..

except processors specially designed for plating tab (edge) connectors.

(4) Stored-programme controlled inspection equipment for the detection of
defects in printed circuit boards using optical pattern comparison or other machine
scanning techniques............uvviiiiiiiiiiiiiiii e

(5) Stored-programme controlled electrical test equipment for the identification
of open and short circuits on bare printed circuit boards, capable of-

(a) continuity testing (4 ohm or less) at a rate of 2,500 or more measurements
PETSECONA......oivuiiiiiiiiiiiiinieeerttireerertiisseeetti s eetttneeeaeeraeesesennns
or

(b) high voltage testing (50 volts or more) at a rate of 10,000 or more
MEAsurements PET MINUEE .....vevueereeteeiiinrenrirerenernnnnreinneerenseeeseserens

(6) Stored-programme controlled multispindle drills and routers having any of
the following characteristics—

(a) absolute positioning accuracy of +10 micrometers (0.0004 inch) or better .

(b) minimum time needed for drill bit changes of 5 seconds or less................

(¢) X and Y positioning speeds of 0.125 metres per second (300 inches per

minute) or higher for drilling or for routing ...........ceoeeveeevreeereeeeeannnnn.

(7) Stored-programme controlled cyclic voltametric stripping equipment spe-
cially designed for printed circuit board plating bath monitoring and analysis...........

(8) Specially designed components and accessories and specially designed
software for the equipment specified in heads (1) to (7) above (inclusive) .............
except equipment with controls using any of the following-

(a) cams and other purely mechanical means;

(b) switches, including thumbwheel switches;

(c) plugboards;

(d) on-off and analogue controllers;

(e) diode matrices; or

(f) punched paper tape controllers without a capability to compute,
manipulate, or store and re-run programme data.

In this entry the term “stored-programme-controlled” refers to a control using
instructions stored electronically which a processor can execute in order to direct
the performance of predetermined functions.

(Note head (2) of the entry in Group 3F relating to lasers and laser systems.)

IL1355 Equipment for the manufacture or testing of electronic components and materials,
the following—

(1) Equipment specially designed for the manufacture or testing of electron
tubes specified in the entries in Group 3F relating to electronic cathode-ray tubes,
cold cathode tubes, triggered spark gaps, thyratrons, electron tubes or valves, and
of optical elements specified in the entry in Group 3F relating thereto..................

(2) Equipment specially designed for the manufacture or testing of semiconduc-
tor devices, integrated circuits and assemblies, and systems incorporating or having
the characteristics of such equipment, the following~
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IL1355 (a) equipment for producing polycrystalline silicon specified in the entry in
(cont.) Group 31 relating to compounds and materials, having a purity of 99.99%
or greater in the form of rods (ingots, boules), pellets, sheets, tubes or

SMAIl PATLICIES ....vvvierrrerriiiirerries it

(b) equipment specially designed for purifying or processing I1I-V or II-V1
semiconductor materials specified in the entry in Group 31 relating to

compounds and MAterials ........c.oooveriiiimmeimreeen e

(c) crystal pullers, furnaces and gas systems, the following—

(i) types with specially designed stored-programme-controlled temper-
ature, power input or gas, liquid or vapour flow .........cc...cconiiiins

(ii) diffusion, oxidation and annealing furnaces for operation at
pressures above 1 atmosphere (nominal).........ccoveeeneeninininenn

(iii) annealing or re-crystallizing equipment other than constant temper-
ature furnaces employing high rates of energy transfer capable of
processing wafers at a rate greater than 50 square centimetres per
IIHITIULE +ovveevssernerneenernesraanesssnssnessrsanssueresststeartuesnssrnserascanoons

(iv) plasma-enhanced or photo-enhanced chemical reactor equipment...
(v) equipment for automatic control of crystal taper and diameter........
except taper and diameter control mechanisms using any of the
following techniques—
(a) radiation pyrometers;
(b) thermocouples;
(c) RF power sensors; or

(d) mass weighing, without digital or anomaly control permitting
the growth of semi-conductors.

(vi) crystal pullers having any of the following characteristics—.............
(a) rechargeable without replacing the crucible containers;

(b) capable of operation at pressures above or below 10° pascals (1
atomosphere absolute);

(c) capable of pulling crystals of a diameter greater than 76.2 mm,;

(d) specially designed to minimise convection currents in the melt
by the use of magnetic fields or multiple crucibles; or

(e) capable of pulling sheet or ribbon crystals.

(vii) vacuum induction-heated zone-refining equipment for operation at a
pressure of 0.01 pascal Or less.........cocvmiviiiiiiiiee,

(d) equipment for epitaxial growth having any of the following characteristics—
(i) operation at pressures below 10° pascals (1 atmosphere absolute);
(i) stored-programme-controlled;
(iii) rotating vertical-support radiant-heated reactors;
(iv) specially designed for processing bubble memories;
(v) metal-organic chemical vapour deposition reactors; or
(vi) for liquid phase epitaxy.
(e) molecular beam epitaxial growth equipment............ccoceieviinieniiiiin.
(f) magnetically enhanced sputtering equipment ...........cccveeeriiennirianeeens

(g) equipment designed for ion implantation or ion-enhanced or photo-
enhanced diffusion ..........ovevreeereenieiiaiiitveierrinie s

h) equipment for selective or non-selective removal by d methods of
pme cive ¢ : oy ary
passivation layers, dielectrics, semiconductor materials, resists or metals ..

except horizontal, cylindrical, plasma etchers without stored-programme-
control end-point detection, automatic loading or rotating mechanisms
and not having the capability for parallel plate etching as used in
semiconductor device manufacture or vacuum sputtering equipment
designed to operate in the sputter-etch mode

(i) equipment for semiconductor device fabrication operating below 10°
pascals (1 atmosphere absolute) for the chemical vapour deposition of
oxides, nitrides, metals, and polysilicon, except reactive-sputtering
LTI o 0 T L O L P LTIIITERRPRPPPLD

(j) electron beam systems (including scanning electron microscopes) capable
of mask making or semiconductor device processing and having any of the
following characteristics—........coovvierunmmmmmmemriiiiii
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1L1355 (i) electrostatic beam deflection;
(cont.) (ii) shaped, non-Gaussian beam profile;
(iii) beam blanking capability;
(iv) digital-to-analogue conversion accuracy greater than 12 bit;
(v) digital-to-analogue conversion rate greater than 3 MHz; or
(vi) target-to-beam position feed-back control precision of 1 micrometre
or finer;
except
(a) electron beam deposition systems; and

(b) scanning electron microscopes having beam blanking capability
which are equipped for Auger analysis.
(k) surface-finishing equipment, specially designed for the processing of
semiconductor wafers and having any of the following characteristics-— .....
(i) waxless or non-adhesive mounting;
(ii) double-sided simultaneous polishing or lapping;
(iii) capable of polishing and lapping wafers greater than 76.2 mm in
diameter; or
(iv) lapping or polishing in two stages on the same machine.
() interconnection equipment which may include common single or multiple

vacuum chambers specially designed to permit the integration of
equipment specified in this entry into a complete system.......................

(3) Masks, mask substrates, Mask-making equipment and image transfer
equipment for the manufacture of the devices and components specified in head (2)
above, the following—

(a) finished masks, reticles and designs therefor..............ccoevvvviriiinneinnnn.ss
(b) hard surface (e.g. chromium, silicon, iron oxide) coated substrates (e.g.
glass, quartz, sapphire) for the preparation of masks having dimensions
greaterthan 76.2mmby 76.2 mm........c..cooeiiiiiiiiiiiiniiiin e,
(c) computer-aided design (CAD) equipment for transforming schematic or
logic diagrams into designs for producing semiconductor devices or
intergrated circuits, having any of the following functions—....................
(i) storage of pattern cells for sub-division of integrated circuits;
(ii) scaling, positioning or rotation of pattern cells;
(iii) interactive graphic capabilities;
(iv) design rule and circuit checking; or
(v) circuit layout modification of the arrangement of the elements
(d) mask fabrication machines using photo-optical methods, the following—
(i) step and repeat cameras capable of producing arrays larger than 63.5
mm by 63.5 mm, or capable of producing a single exposure larger
than 3.75 mm by 3.75 mm in the focal plane, or capable of producing
useful line widths of 3.5 micrometres or less.........cc.c.coveenvinnnnnnn..
(ii) pattern generators specially designed for the generation dr manufac-
ture of masks or the creation of patterns in photosensitive layers and
with placement precision finer than 10 micrometres......................
(iii) mask fabrication equipment containing automatic adjustment of
focus or adjustment of the mask material into the focal plane .........
(iv) equipment and holders for altering masks or reticles to remove
efECtS.oouniiiniiiiiii i e e e e e
(e) mask, reticle or pellicle inspection equipment, the following—
(i) for comparison with a precision of 0.75 micrometre or finer over an
area of 63.5 mm by 63.5 mm or greater............ccoceeetennreiienennnnnna.
(ii) stored-programme-controlled equipment with a resolution of 0.25
micrometre or finer and with a precision of 0.75 micrometre or finer
over a distance in one or two co-ordinates of 63.5 mm or greater .....
(iii) stored-programme-controlled defect inspection equipment, except
conventional scanning electron microscopes not specially designed
or instrumented for automatic pattern inspection ...............c.........
(f) align and expose equipment using photo-optical methods, including
projection image transfer equipment, capable of performing any of the
following fUNCIONS—......c..iivmiiiiiiiiiiiiciiie e iee e e e e eaae e aens
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IL1355 (i) Production of a useful pattern size of less than 5 micrometres;
(cont.) (ii) alignment with a precision finer than 1 micrometre;
(iii) field coverage greater than 76.2 mm by 76.2 mm;
(iv) wafer backside alignment;
(v) automatic alignment by the sensing of patterns or index marks on
the substrate; or
(vi) projection image transfer for the processing of slices (wafers) of 50.8
mm or greater in diameter (in the case of equipment except non
contacting (proximity) image transfer equipment).
(g) electron beam, ion beam, or X-ray equipment for projection image
EEATISTET +vvereeenreneeninsrerreusansresestiesusrnsssrasansnsenresttocssnomnsnsossstreians
(h) photo-optical or non-photo-optical step and repeat or partial field
equipment for the transfer of the image on to the wafer.....c.coociviiennennnns
(i) mask contact image transfer equipment for imaging a field greater than
76.2 MM DY 76.2 MM ...uvnennnniniininneererierreeiirar st stea e

(4) Stored-programme-controlled inspection equipment for the detection of
defects in processed wafers, substrates or chips using optical pattern comparison or
other machine scanning techniques, except conventional scanning electron
microscopes not specially designed or instrumented for automatic pattern
11 1= 1101 1 LR AR ATITLIIILL

(5) Specially designed stored-programme-controlled measuring and analysis
equipment, the following-

(a) specially designed for the measurement of oxygen or carbon content in
semi-conductor MAtETIAlS .......covvvvirirrerinrrriieriniresticietissisaa

(b) equipment for concurrent etching and doping profile analysis (employing
capacitance-voltage or current-voltage analysis techniques)............cccoee.

(c) equipment for line-width measurement with a resolution of 1.0 micrometre

P 11112 ST TTT TP P PP PP P

(d) specially designed flatness measurement instruments capable of measuring
deviations from flatness of 10 micrometres or less with a resolution of 1.0
IMICTOMELTE OF fIMET 1vuvvvnrreiiniininnreacrieriieirterinerretesnaraamsacrsosioninss

(6) Equipment for the assembly of integrated circuits specified in head (2) above,
the following—

(a) stored-programme-controlled die (chip) mounters and bonders with a
positioning accuracy finer than 50 micrometres or incremental steps finer
than 6.4 MICTOMEIIES. .. ..uvvureerrureerentererirerrrerartrrerretrssiiststierionnns

(b) stored-programme-controlled wire bonders and welders for performing
consecutive bonding Operations ............coeiiciiisiiinininiiin .

(¢) equipment for producing multiple bonds in a single operation, including
but not limited to beam lead bonders, chip carrier bonders and tape
(370171 1<) ¢ TP TP PP

(d) semi-automatic or automatic hot cap sealers, in which the cap is heated
locally to a higher temperature than the body of the package, specially
designed for ceramic microcircuit packages specified in the entry in Group
3F relating to electronic component assemblies and which have a
throughput equal to or greater than one package per minute or thermal
compression bonders (also known as nail head bonders).......................

except, general purpose resistance type spot welders
(7) Stored-programme-controlled wafer probing equipment having any of the
following CharaCteriStiCsi—.......uiiuvriririierinirni e et teeaean

(a) positioning accuracy finer than 50 micrometres, or incremental steps finer
than 6.4 micrometres;

(b) individual die location read-out (X~Y position information) during testing;
(c) capability of testing devices having more than a total of 24 terminals; or
(d) automatic slice (wafer) alignment.
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111355 (8) Test equipment, except test equipment which is not of a general purpose

(cont.) nature and which is specially designed for, and dedicated to, testing assemblies or a
class of assemblies for home and entertainment applications or testing electronic
components, assemblies, sub-assemblies and microcircuits not specified in the entry
in Group 3F relating to electronic component asemblies provided they do not
incorporate computing facilities with user-accessible programming capabilities, the
following—

(a) stored-programme-controlled equipment specially designed for testing
discrete semiconductor devices and unencapsulated dice, capable of
performing any of the following functions—

(i) measurement of time intervals of less than 10 nanoseconds;

(ii) measurement of parameters (such as fr, S parameters, noise figure)
at frequencies greater than 250 MHz;

(iii) resolution of currents of less than 100 picoamperes;

(iv) measurement of spectral response at wavelengths outside the range
from 450 to 950 nanometres.

(b) stored-programme-controlled equipment specially designed for testing
integrated circuits and assemblies thereof, capable of performing any of
the following functions—

(i) functional (truth table) testing at a pattern rate greater than 2 MHz;

(i) resolution of currents of less than 1 nanoampere;

(iii) testing of integrated circuits (not mounted on circuit boards) in
packages having more than a total of 24 terminals, except equipment
specially designed for and dedicated to the testing of integrated
circuits other than those specified in the entry in Group 3F relating
to electronic components; or

(iv) measurements of rise times, fall times and edge placement times
with a resolution of less than 20 nanoseconds.

(c) equipment specially designed for determining the performance of focal-
plane arrays at wavelengths greater than 1,200 nanometres, using stored-
programme-controlled measurements or computer-aided evaluation and
having any of the following characteristics—

(i) using scanning light spot diameters of less than 0.12 mm;

(ii) designed for measuring photosensitive performance parameters and
for evaluating frequency response, modulation transfer function,
uniformity of responsitivity or noise;

(iii) designed for eavaluating arrays capable of creating images of greater
than 32 X 32 line elements.

(d) specially designed for bubble memories

(9) Class 10 filters capable of providing an environment of 10 or fewer particles
of 0.3 micrometre or more per cubic foot and filter materials therefor

(10) Pellicles made of polycrystalline silicon as defined in the entry on Group 31
relating thereto

(11) Specially designed components, accessories and software for the equipment
specified in heads (1) to (10) above (inclusive) except quartz crucibles specially
designed for equipment specified in head (2) above

(12) Software for the design of semiconductor devices or microcircuits which—

(a) performs any of the functions in sub-head 3(c) above
(b) can be used for transient analysis

(c) can be used for logic analysis or logic checking

(d) can be used for automatic routing or cell placement
(e) can be used for the generation of test vectors

(f) can be used for process simulation

In this entry-

“assembly” means a number of components (ie circuit elements, discrete
components, microcircuits) connected together to perform a specific function
or functions, replaceable as an entity (and normally capable of being
disassembled),

“discrete semiconductor devices” include diodes, transistors, thyristors,
photocells and solar cells;

“integrated”” means a device in which a number of passive and active circuit
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elements are considered as indivisibly associated on or within a continuous
structure to perform the function of a circuit;

“magnetically enhanced” refers to equipment incorporating a cathode
assembly having an integral structure for enhancing plasma intensity;
“masks” includes those used in electron beam lithography, X-ray lithography,
and for ultraviolet lithography as well as the usual ultraviolet and visible photo-
lithography; and

“stored-programme-controlled” refers to a control using instructions stored
electronically which a processor can execute in order to direct the performance
of predetermined functions.

Equipment specially designed or incorporating modifications for the continuous
coating of polyester base magnetic tape used as a recording medium specified in
sub-head (4) of the entry in Group 3G relating to recording and reproducing
equipment, and specially designed components therefor ............coconniiieiennnee

except general purpose continuous coating equipment.

Equipment for the production of fibres specified in the entries in Group 31 relating
to fibrous and filamentary materials or their composites, the following-

(1) Filament winding machines of which the motions for positioning, wrapping
and winding fibres are co-ordinated and programmed in three or more axes,
specially designed to fabricate composite structures or laminates from fibrous and
filamentary materials; and co-ordinating and programming controls therefor ........

(2) Tape-laying machines of which the motions for positioning and laying tape
and sheets are co-ordinated and programmed in two or more axes, specially
designed for the manufacture of composite airframes and missile structures ..........

(3) Interlacing machines, including adapters and modification kits, for weaving,
interlacing or braiding fibres or fabricate composite structures, except textile
machinery which has not been modified for the above end-uses .........................

(4) Specially designed or adapted equipment for the production of fibrous and
filamentary materials specified in heads (1) and (2) of the entry in Group 3 relating
to fibrous and filamentary materials, the following—

(a) equipment for converting polymeric fibres (such as polyacrylonitrile,
rayon, or polycarbosilane) including special provision to strain the fibre
AUring heating .........covvviiiriiimriiinrreriiiirerr e e

(b) equipment for the vapour deposition of elements or compounds on heated
filamentary SUDSIIALES .......covvvviiiuunerrunierienneeii et

(c) equipment for the wet-spinning of refractory ceramics (such as aluminium
016 L) O P RRTIER

(5) Specially designed or adapted equipment for special fibre surface treatment
or for producing prepregs and preforms specified in head (3) of the entry in Group
3I relating to fibrous and filamentary materials ...........cccoooiiiiiii

Equipment covered by this head includes, but is not limited to, rollers, tension
stretchers, coating equipment, cutting equipment and clicker dies.

(6) Specially designed components and accessories and specially designed
software, for equipment specified in heads (1) to (5) above (inclusive) ................

Specially designed or adapted components and accessories for the machines
covered by this entry include, but are not limited to, moulds, mandrels, dies,
fixtures and tooling for the preform pressing, curing, casting, sintering or
bonding of composite structures, laminates and manufactures thereof covered
by the entry therefor in Group 3I.

Equipment specially designed for the manufacture or testing of devices and
assemblies included in heads (2) to (5) (inclusive) of the entry in Group 3G relating
to materials composed of crystals having spinel, hexagonal, orthorhombic or garnet
crystal structures, and thin film devices and for the manufacture or testing of
magnetic recording media, other than tape, specified in head (4) of the entry in
Group 3G relating to recording or reproducing equipment, the following—

(1) Equipment for the manufacture of single and multi-aperture forms specified
in heads (2) to (4) (inclusive) of the entry in Group 3G relating to materials
composed of crystals, and single aperture forms of ferrites having a maximum
dimension less than 0.76 mm, the following-
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(a) automatic presses for the production of the specified forms ...................
(b) press dies for the production of the specified forms ............c...cccevvrvnnnis

(c) automatic equipment for the monitoring, grading, sorting, exercising or
testing of the specified forms ...........c..ccoiiiiiiiiiiiiii e,

(2) Equipment for the manufacture of thin film devices and associated
equipment, the following—

(a) equipment for the manufacture of thin film memory storage or switching

devices having square hysteresis IoOps .........c..cccvivviiiiiieiiinienneneannen.

(b) automatic equipment for the monitoring, grading, sorting, exercising or

testing of thin film (including plated wire and plated rods) memory storage

Or SWitching deviCes .........coeiviiiiiiiiiiiiicioiiii e

(3) Automatic equipment for monitoring, exercising or testing assemblies of any
devices specified in heads (2) to (4) (inclusive) of the entry in Group 3G relating to
materials composed of crystals ..........ccoviiiviiiiiiiiiiiii

(4) Equipment which incorporates specially designed modifications for the
application of magnetic coating to flexible disk recording media with a packing
density exceeding 2460 bit per cm (6250 bit perinch) ........ccoeecrviviiiiiiiiciiiiennenns

except general purpose coating equipment.

(5) Equipment specially designed for the application of magnetic coating to non-
flexible (rigid) disk type recording media specified in head (4) of the entry in Group
3G relating to recording or reproducing eqUIPMENY .........ccoceenininiinireniineanennes

(6) Stored-programme-controlled equipment for monitoring, grading, exercising
or testing recording media other than tape specified in head (4) of the entry in
Group 3G relating to recording or reproducing equipment ............cccevevivuniunnnnne

(7) Specially designed components and software for the equipment specified in
heads (1) to (5) (INCIUSIVE) ..eenvieniiiiniiie et ctcerr st ecra s b

Specially designed tooling and fixtures for the manufacture of fibre-optic connectors
and couplers specified in head 2(f) of the entry in Group 3F relating to cable and
WITE .+ oieiiiniuneiuieneite st otietietastaesasstasrtertsrssrssansarssassnssntesnsstassierstssossnssnsss

Stored-programme-controlled equipment capable of automatic X-ray orientation
and angle correction of double-rotated stress-compensated quartz crystals and
specified in the entry in Group 3G relating to quartz crystals having piezo-electric
qualities, with a tolerance of 10 seconds of arc maintained simultaneously in both
angles Of TOLAtION .........coiuiiiiuiiniiiiiiiiiiiiie e ev s

Test facilities and equipment for the design or development of aircraft or gas
turbine aero-engines, the following—

(1) Supersonic (Mach 1.4 to Mach 5), hypersonic (Mach 5 to Mach 15) and
hypervelocity (above Mach 15) wind tunnels, except those specially designed for
educational purposes and having a test section size (measured internally) of less
Than 25 CIM ..euiniiiii it e e

(2) Devices for simulating flow-environments of Mach 5 and above, including
but not limited to hot shot tunnels, plasma arc tunnels, shock tubes, shock tunnels,
gasfunnels and light gas guns ........c.coevvviiiiiiiiiinn

(3) Wind tunnels and devices, other than two-dimensional sections, having
unique capabilities for simulating Reynolds number flow in excess of 25 x 10° at
tranSONiC VEIOCIHIES .....cccivuiininiiniiiiiiiiiiiiiii it e ca e

(4) Automated control systems, instrumentation (including sensors) and auto-
mated data-acquisition equipment, specially designed for use with wind tunnels and
devices specified in heads (1) to (3) above (inclusive) ........c.o.ccoiiiiiiiniiiinnnnn.

(5) Models, specially designed for use with wind tunnels, of aircraft, helicopters,
airfoils, spacecraft, space launch vehicles or rockets specified in the entries in
Groups 1 and 3E relating thereto or of surface-effect vehicles specified in head (2)
of the entry in Group 3E relating to Ships ...........ccovovviriiinniiniiiiiie e,

(6) Specially designed electromagnetic interference and electromagnetic pulse
E 01 LY E ) ¢
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IL1361  (7) Specially designed test facilities and equipment for the development of gas
(cont.) turbine aero-engines and components, the following—

(a) special test facilities capable of applying dynamic flight loads, measuring
performance or simulating the design operating environments for rotating
assemblies O 4ET0-ENGINES ......cuvieuniiiiiiiiieriierirriiertsrroreessienseniens

(b) test facilities, test rigs and simulators for measuring combustion system
and hot gas flow path performance, heat transfer and durability for static
assemblies and aero-engine COMPONENtS .......ocvuieerieireirennreiiiiiiienan

(c) specially designed test rigs, equipment or modified gas turbine engines
which are used for development of gas turbine aero-engine internal flow
systems (gas path seals, air-oil seals and disc cavity flow fields) ..............

(8) Specially designed components, accessories and software for the facilities and
equipment specified in heads (1) to (7) above (inclusive) ...........ccccooviiiinnninnne,

IL1362 Vibration test equipment and ancillary equipment therefor, the following—

(1) Vibration test equipment using digital-control techniques and specially
designed ancillary equipment and software therefor ............ccc..ooiniinn
except

(a) mechanical and pneumatic exciters (thrusters);

(b) other individual exciters (thrusters) with a maximum thrust of less than
100 kN;

(c) vibrometers;
(d) analogue equipment; and
(e) other ancillary equipment unless falling within a description in an entry in
Groups 3F or 3G.
(2) High intensity acoustic test equipment having either of the following
characteristics—

(a) capable of producing an overall sound pressure level of 140 dB or greater
(referenced to 2 % 107° Ez ..........................................................

or m
(b) having a rated output of 4 KW OF greater ...........coevvrvirirenireneenrennnneen.
and specially designed ancillary equipment and software therefor ...........
except
(i) analogue equipment; and
(ii) other ancillary equipment unless falling within a description in an
entry in Groups 3F or 3G.

(3) Ground vibration (including modal survey) test equipment which uses digital-
control techniques, and specially designed ancillary equipment and software
1115 (510 (OO PSP PPN
except

(a) analogue equipment; and
(b) other ancillary equipment unless falling within a description in an entry in
Groups 3F or 3G.

1L1363 Specially designed water tunnel equipment, components, accessories and data bases
for the design and development of vessels, the following—

(1) Automated control systems, instrumentation (including sensors) and data
acquisition equipment specially designed for water tunnels .............ooveiienienie.

(2) Automated equipment to control air pressure acting on the surface of the

water in the test section during the operation of the water tunnel .......................
(3) Components and accessories for water tunnels, the following-

(a) balance and SUPPOIt SYStEMS .........vivuniiinirinieiieiisiiiciiieriierierennanns

(b) automated flow or noise measuring deviCes ............coceviiriiiiriineriainien

(¢) models of hydrofoil vessels, surface-effect vehicles and specially designed
equipment and components specified in heads (1), (2), (4) of the entry in .
Group 3E relating to ships, for use in water tunnels ....................ocenie.

(4) Data bases generated by use of equipment specified in heads (1) to (3) above
(7110 11T =Y N
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(5) Specially designed software for the equipment, components, accessories and
data bases specified in this €NMIY ..........ccouviiiiiiiiiiiierrii e

Machinery and equipment for the manufacture of hydrofoil vessel and surface-
effect vehicle structures and components, the following—

(1) Specially designed equipment for manufacturing anisotropic, orthotropic or
sandwich structures specified in sub-head (12)(c) of the entry in Group 3E relating
(U] 111 S ORI

(2) Specially designed equipment for the production and testing of flexible
materials for skirts, seals, air curtains, bags and fingers for surface-effect vehicles ..

(3) Specially designed equipment for the production of water-screw propellers
specified in head (13) of the entry in Group 3E relating to ships .........................

(4) Specially designed equipment for the production, dynamic balancing and
automated testing and inspection of lift fans for surface-effect vehicles ................

(5) Specially designed equipment for the production of water-jet propulsion
pumps rated at 3,000 hp or more, or multi-pump system equivalents thereof .........

(6) Specially designed equipment for the production, dynamic balancing and
automatic testing of sectored disc and concentric-drum rotors for DC homopolar
MACKINES .....oovniiiiiiiiiiii et e

(7) Specially designed components and accessories for the equipment specified in
heads (1) to (6) above (INCIUSIVE) .......vevevriirueririiiieriieirerieriieeereee s eereeeens

Equipment specially designed for in-service monitoring of acoustic emissions in
airborne vehicles, or in under-water vehicles specified in the entry in Group 3E
relating to deep submergence vehicles, capable of discriminating acoustic emissions
related to crack growth from innocuous noise sources and capable of spatial
location of the crack, and specially designed components, accessories and software
L1115 (3 (1) PP PPN

Machine tools for generating optical quality surfaces and specially designed
components, accessories and software therefor, the following—

(1) Turning machines using a single point cutting tool and having all of the
following CharaCteriStICS .....uuvivunriinniiiinieeier i iie s eeriieranrcerreneerterestanesnnns
(a) slide positioning accuracy finer than 0.0005 mm per 300 mm of travel, TIR
(peak-to-peak);
(b) slide positioning repeatability finer than 0.00025 mm per 300 mm of travel,
TIR (peak-to-peak);
(c) spindle runout (radial and axial) less than 0.0004 mm TIR (peak-to-peak);
(d) angular deviation of the slide movement (yaw, pitch and roll) less than 2
seconds of arc (peak-to-peak) over full travel; and
(e) slide perpendicularity less than 0.001 mm per 300 mm of travel, TIR
(peak-to-peak).
In this entry evaluation of performance shall be made under conditions
yielding the most accurate values, including but not limited to the
incorporation of control systems which permit mechanical, electronic or
software compensation.

(2) Fly cutting machines having both of the following characteristics ...............
(a) spindle run-out (radial and axial) less than 0.0004 mm TIR (peak-to-
peak);
(b) angular deviation of slide movement (yaw, pitch and roll) less than 2
seconds of arc (peak-to-peak) over full travel.

(3) Specially designed components, the following—

(a) spindle assemblies, consisting of spindles and bearings as a minimum
assembly, except those assemblies with axial and radial axis motion
measured along the spindle axis in one revolution of the spindle equal to
or greater than 0.0008 mm TIR (peak-to-peak) ..........cccceveenermrnrennnnnn.

(b) linear induction motors used as drives for slides having all of the following
ChaTaCTETISHICE— .. euiuiiniiiinieeiieiniererteeiernenernarrrerensrnesssseenseasnsrnsenes

(i) stroke greater than 200 mm;
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IL1370 (ii) nominal force rating greater than 45 N; and
(cont.) (iii) minimum controlled incremental movement less than 0.001 mm.

(4) Specially designed accessories, the following—
single point diamond cutting tool inserts having all of the following
CHATACEETISTICS— +vvvvvunerreeruuseereseenserseienuiissererareraasrnoossssennsmarnnesaernnass
(a) flawless and chip-free cutting edge when magnified 400 times in any
direction;
(b) cutting radius between 0.1 mm and 5 mm; and
(c¢) cutting radius out-of-roundness less than 0.002 mm TIR (peak-to-peak).

IL1371 Anti-friction bearings and components therefor, the following-

(1) Ball and roller bearings having an inner bore diameter of 10 mm or less and
having tolerances specified in Table 2 (EP5) of British Standard 292: 1969, or better
and either of the following characteristics—

(a) made of any material............oovvrieeiiniiiinnnii
except

(i) low carbon steel containing not more than 0.4% of carbon and no
other elements other than those present as impurities or in such low
quantities as not to modify the basic characteristics of the steel;

(ii) high carbon chromium steel types Steel-534A99 and 535A99 as
specified in British Standard 970: Part 2: 1970, or equivalent types
normally used in the manufacture of ball or roller bearings;

(iii) nickel-molybdenum steel type Steel-665M17 as specified in British
Standard 970: Part 3: 1971, or equivalent types normally used in the
manufacture of ball or roller bearings; and

(iv) stainless steel type AISI-440C (SAE-51440C) or equivalent types
normally used in the manufacutre of ball or roller bearings; or

(b) processed by heat treatment for the purpose of stabilising such bearings
for use at normal temperatures over 150°C...........ccooieiiiiin,

(2) Ball and roller bearings (except separable ball bearings and thrust ball
bearings) having an inner bore diameter exceeding 10 mm and having tolerances
specified in Table 3 (EP7) of British Standard 292: 1969, or better, and either of the
characteristics in sub-heads (1)(a) or (1)}(b) of thisentry...........cco.ceviiiiniininns

(3) Ball and roller bearings having tolerances better than those specified in Table
3 (EP7) of British Standard 292: 1969 ..........c.ooviviiiiiiiiiiies

(4) Gas-lubricated foil DEATINgS..........covvirveiiiieiiiii

(5) Components of ball and roller bearings, usable only for bearings specified in
heads (1) to (3) above (inclusive), the following:

outer rings, inner rings, retainers, balls, rollers and sub-assemblies................
This entry also covers bearings having tolerances specified in imperial measures

which are equivalent to the metric tolerances specified in British Standard 292:
1969.

This entry does not cover hollow bearings.

IL1385 Specially designed production equipment for compasses, gyroscopes (gyros),
acclerometers and inertial equipment specified in the entry in Group 3E relating to
compasses, gyroscopes (gyros), accelerometers and inertial equipment................

IL1391 Robots, robot controllers and robot end-effectors, the following—

(1) Robots having any of the following characteristics:

(a) capable of employing feedback information on-line (real-time) from one
or more sensors to generate programmes or modify programmed
instructions on numerical programme data..........cc.ccoviviiiiiinn.
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IL1391 except those using information derived only from sensors used to
(cont.) measure—

(i) the velocity, position (other than inertial position measuring
systems), drive motor current, voltage, fluid or gas pressure or
temperature of the robot;

(ii) through-the-arc current (or voltage) for weld seam tracking; or
(iii) binary or scalar values for—
(a) position, via photo-electric, inductive or capacitive proximity
Sensors;

(b) tool drive motor voltage or current or hydraulic/pneumatic
pressure for determination of force or torque; and

(c) external safety functions.

(b) specially designed to comply with national safety standards applicable to
explosive Munitions eNVIrONMEeNtS ..........ceuviereiraniinieenreiieneiarenreneens

(c) incorporating means of protecting hydraulic lines against externally
induced punctures caused by ballistic fragments and designed to use
hydraulic fluids with flash points higher than 839 K (566°C) ...................

(d) specially designed for under Water USE€ ...........coveeerveeivenneerineerierrenenens
(e) operable at altitudes exceeding 30,000 MEIIES ......cccvvrvvverenniieriniennnnns

(f) specially designed for outdoor applications and meeting military specifica-
tions therefor ........coovviiiiiiiiiii

(g) specially designed or rated for operating in an electromagnetic pulse
(EMP) environment ..........c.cciiiiiiieiiiiiiiieereeensensinereensesenrsnsresneans

(h) specially designed or rated as radiation-hardened beyond that necessary to
withstand normal industrial (other than nuclear industry) ionising
TAIATION . .etivtiin ittt et r s e e s s e e e e s e re e ens

(i) equipped with robot manipulator arms which contain titanium-based
alloys specified in the entry in Group 3H relating thereto or fibrous and
filamentary materials specified in the entry in Group 31 relating thereto ...

(j) equipped with precision measuring devices specified in the entry in Group
3F relating to precision linear and angular measuring systems ................

(k) specially designed to move autonomously its entire structure through
three-dimensional space in a simultaneously coordinated manner except
systems in which the robot moves on a fixed track ............cc.coveeniinninnen,

(2) Electronic controllers having any of the following characteristics:

(a) controllers specially designed to be part of a robot specified in sub-heads
(b) to (h) inclusive, (j) or (k) of head (1) above ..........ccecvevviririnenniannen.

(b) minimum programmable increment less (finer) than 0.001 mm per linear

(c) having more than one integral interface which meets or exceeds ANSY/
IEEE standard 488-1978, IEC publication 625-1 or any equivalent
standard for parallel data exchange ..........c..cocceeiiiiiiiiniiinininieane.

(d) capable of being programmed by means other than lead-through, key-in or
teach-pendant techniqueES..........cccuviuviiiiiiiiiniinin

(e) word size exceeds 16 bit (excluding parity bits)............cooveviiniiiiniinnnns

(f) incorporating interpolation algorithms for an order of interpolation higher
thanlinearorcircular...........coocovinviiiiiiii

(g) permitting on-line (real-time) generation or modification of the program-
med path, velocity and functions other than the following-....................

(i) manual velocity override;
(ii) fixed linear or rotary axis offset;

(ii)) manual robot path editing (including manual path compensation)
excluding source language used to programme automatically the
robot path, velocity or function;

(iv) branching to pre-programmed modification of the robot path,
velocity or function;

(v) fixed cycles;
(vi) key-in or teach-in modifications.
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11391
(cont.)

(3) End-effectors having any of the following characteristics:

(a) equipped with one or more sensors, except sensors used to measure the
parameters or values specified in sub-heads (a)(i), (ii) or (iii) of head (1)
DOV eutienrnerrereernrnrneeeneiesonsstsesrsenessasesesetssissienstsarsasesssassennrenn

(b) having integrated computer-aided data processing .................oceeruennnnes

except those using sensors used to measure the parameters or values
specified in sub-heads (a)(i), (ii) or (iii) of head (1) above;

(c) equipped with an integral interface which meets or exceeds ANSVIEEE
Standard 488-1978, IEC publication 625-1 or any equivalent standard for
parallel data eXchange ............ccvevviiiiniiniieniin e

(d) having any of the characteristics specified in sub-heads (b) to (h) inclusive
or (j) of head (1) @DOVe..........cvvunniiiriniiiiiiirii e,

(4) Specially designed components and specially designed software for the

equipment specified in heads (1) to (3) above (inclusive) ..........ccooivennierinnnnnnan.
In this entry-

“robot” means a manipulation mechanism which is reprogrammable,
multifunctional and capable of positioning or orientating material, parts, tools
or special devices through variable movements in three-dimensional space. It
incorporates two or more closed or open loop servo-devices (including
stepping motors) and is reprogrammed by means of the teach/playback
method, an electronic computer or a programmable logic controller;

“end-effectors” include grippers, active tool units (being devices for applying
motive power, process energy or sensing to the workpiece) and any other
tooling that is attached to the baseplate on the end of the robot’s manipulator
arms; and

“sensor” means a detector of a physical phenomenon, the output of which
(after conversion into a signal that can be interpreted by a controller) is able to
generate programmes or modified programmed instructions or numerical
programme data, and includes sensors with machine vision, infrared imaging,
acoustical imaging, tactile feel, inertial position measuring, optical or acoustic
ranging or force or torque measuring capabilities.

11399 Software for automatically controlled industrial systems to produce assemblies or

discrete parts (except software in machine executable form for industrial sectors
other than nuclear, aerospace, shipbuilding, heavy vehicles, machine building,
microelectronics and electronics), possessing all of the following characteristics— ...

(1) Specially designed for automatically controlled industrial systems which

include at least eight pieces of any combination of items of the following
equipment-

(a) a machine tool or dimensional inspection machine specified in the entries
in Group 3 relating to machine tools and numerical control systems and
machine tools for generating optical quality surfaces,

(b) a robot specified in the entry in Group 3D relating thereto;

(c) a digitally-controlled spin-forming or flow-forming machine specified in
the entry in Group 3A relating thereto;

(d) digitally-controlled equipment specified in the entries in Group 3A
relating to equipment, tools, dies, moulds, fixtures and gauges for the
manufacture or inspection of aircraft, aircraft manufactures, aircraft
engines, gas turbine blades or vanes and gear making machines;

(e) adigitally-controlled electric arc device specified in the entry in Group 3C
relating to plasma arc equipment;

(f) digitally-controlled equipment specified in the entries in Group 3D
relating to equipment for the manufacture or testing of printed circuit
boards, electronic components and materials;

(g) digitally-controlled equipment specified in the entry in Group 3D relating
to equipment for the production of fibrous and filamentary materials;

(h) digitally-controlied equipment specified in the entry in Group 3F relating
to electronic measuring, calibrating, counting and testing equipmeént;

(i) a digitally-controlled measuring system as specified in the entry in Group
3F relating to precision linear and angular measuring systems;
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IL1399  (2) Capable of integrating in a hierarchical manner, while having access to data
(cont.) which may be stored outside the supervisory digital computer, the manufacturing
process with (i) design functions or (i) planning and scheduling functions; and

(3) Automatically generating or verifying the manufacturing data and instruc-
tions, including selection of equipment and sequences of manufacturing operations
for the manufacturing processes from design and manufacturing data, or
automatically reconfiguring the automatically controlled industrial system through
reselecting equipment and sequences of manufacturing operation by real-time
processing of data pertaining to anticipated but unscheduled events (except
software which only provides rescheduling of functionally identical equipment
within flexible manufacturing units using prestored part programmes and a
prestored strategy for the distribution of the part programmes).

In this entry-
“automatically controlled industrial system” is a combination of one or more
flexible manufacturing units and a supervisory digital computer for coordina-
tion of the independent sequences of computer instructions to, from and
within the flexible manufacturing units;

“flexible manufacturing unit” is an entity which consists of a combination of a
digital computer including its own main storage and its own related equipment
and at least one of the machines specified in head (1) above of this entry.

(See also the entry in Group 4 relating to technology for the design of automatically
controlled industrial systems.)

GROUP 3E

Aircraft, Spacecraft, Compasses, Gyroscopic Apparatus, Marine Equipment and
Ships (other than Warships and Naval Equipment)

IL1416 Ships, surface-effect vehicles, water-screw propellers, and specially designed
components, the following—

(1) Hydrofoil vessels with automatically controlled foil systems and capable of a
speed of more than 40 knots in rough water (sea state five) ............cccceeeeerrenneen.

(2) Surface-effect vehicles, namely hovercraft, air cushion vehicles of both the
sidewall and skirted varieties and all variations of vehicles using the wing-in-ground
effect for positive lift .............cocivmiimiiiiiiininiiie e

(3) Small waterplane area twin hull (SWATH) vessels having underwater hulls
whose cross-sectional area varies along the longitudinal axis between points two
major diameters from the bow and two major diameters from the stern ...............

(4) Ships, sea going, including sea going fishing vessels and coasters, designed for
speeds of over 26 knots when fully loaded ...........co.ovveviiiiiiiiniiniiiiiiieeeeneee,

(5) Ships with hulls and propulsion machinery made wholly or primarily of non-
magnetic MAETIAIS ......uuviiiuiiiinniiiiii ettt et e e erer s e eerie e s et e seae e

(6) Ships with decks and platforms specially strengthed to receive weapons .......

(7) Ships fitted with any of the following—
(a) apparatus and equipment specified in Group 1 ...............cocevvvvvnnnnnne...
(b) apparatus and equipment specified in the entries in Group 3 relating to-

(i) marine or terrestrial acoustic or ultrasonic systems for detecting or
locating underwater or subterranean objects or features; ..............

(i) communication, detection and tracking equipment; ....................
(iii) navigation, direction finding, radar equipment; or ......................
(iv) compasses and gyroscopic apparatus; or

(c) degaussing EQUIPMENt ..........cccvvrmrruiuieirrrerreriinnnieareeeeeerrenrenneess

(8) Ships having special structural features for landing personnel and/or vehicles
ONADEACH ...t e eeas

(9) Ships capable of supporting helicopter operations and maintenance ...........
(10) Ships capable Of SUDMETZING ........oeevevinneriiriinieeiiiiieeeeriitenererenneeeans

(11) Ships not elsewhere specified in this Part of this Schedule of below 100 tons
GRT including inflatable craft in an inflated or uninflated state, except lightvessels,
fire floats and dredgers.........coovuviiiiiiiiiie e
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IL1416  (12) Specially designed components for ships and surface effect vehicles specified
(cont.) in heads (1) to (11) above (inclusive), the following-

(a) advanced hull forms incorporating any of the following—
(i) stepped hulls for hydrofoil vessels; ..........ccccoeeiveeciiiiinniiinnens
(ii) hulls for air cushion vehicles with trapezoidal platforms; ..............
(iii) hulls for surface-effect vehicles with catamaran-like walls; or .........
(iv) hulls for wing-in-ground effect vehicles...........ccoocviiiiiiniiinnnnee
(b) fully submerged subcavitating or super-cavitating hydrofoils..................

(c) lightweight structural components for hydrofoil vessels, SWATH vessels
and surface-effect vehicles, constructed using anisotropic, orthotropic or
sandwich construction Methods. .........covvviiveieriineiiniiienie.

(d) flexible skirts, seals and fingers for surface-effect vehicles ..............cceeeis

(e) systems for automatically controlling the stability of hydrofoil vessels,
SWATH vessels or surface-effect vehicles............cooiiiiiiii.

(f) power transmission shaft systems incorporating composite material
components, for hydrofoil vessels and surface-effect vehicles......... e

(g) lightweight, high capacity (K factor greater than 150) gearing (planetary,
- cross-connect and multiple input/output gears and bearings) for hydrofoil
vessels and surface-effect vehicles........cooovvvieiiiniiin .

(h) water-cooled electrical propulsion machinery (motor and generator),
including sectored-disc and concentric-drum motors for DC homopolar
machines, for hydrofoil vessels and surface-effect vehicles ....................

(i) superconducting electrical propulsion machinery for hydrofoil vessels,
SWATH vessels and surface-effect vehicles.........cooocoviiiiiiiinin.

(j) lift fans for surface-effect vehicles, rated at more than 400hp....ccoeenvennnne
(k) water-jet propulsor systems rated at 3,000 input hp or more for hydrofoil
vessels and surface-effect vehicles.........oovvriiiiiiiiiiiniiin.

(1) moisture and particulate separator systems capable of removing 99.9% of
particles larger than two micrometres in diameter with a maxium pressure
loss of 1.6 kPa (16 millibar), for gas turbine engine air inlets for hydrofoil
vessels, SWATH vessels and surface-effect vehicles .............cccoceeneenni.

(m) underwater hulls and struts for SWATH vessels.............cocivnvnininin

(13) Water-screw propellers, the following-
(a) supercavitating propellers rated at more than 10,000 hp.ceunennninnninnnnennnes
(b) contrarotating propellers rated at more than 20,000 hp.........c..cocvvnereene
(c) controllable-pitch propellers rated at more than 20,000 hp..............oo.e..
(d) ventilated, base-ventilated and super-ventilated propellers ...................

IL1417 Submersible systems, including those incorporated in a submersible vehicle, the
following—

(1) Automatically controlled atmosphere-regeneration systems specially
designed or modified for submersible vehicles which, in a single chemical reaction
cycle, ensure carbon dioxide removal and oxygen renewal ......cocvvuviiinnniinneninne,

(2) Systems specially designed or modified for the automated control of the
motion of a submersible vehicle using navigation data and having closed-loop servo-
control(s) having any of the following characteristics—

(a) capable of moving the vehicle to within ten metres of a predetermined
point in the Water COIUMN; «...ooovviviiiiiimiiiii i
(b) capable of maintaining the position of the vehicle within ten metres of a
predetermined point in the water ColumMN; OF ......oovieeiiiiiniiinnn
(c) capable of maintaining the position of the vehicle within ten metres while
following a cable on or under theseabed............oooeviiiiiniiniiiicninennn,

(3) Underwater vision systems, the following—

(a) television systems (consisting of camera, lights, monitor and signal
transmission equipment) specially designed or modified for remote
operation with a submersible vehicle, with a limiting resolution, when
measured in air, greater than 500 lines using IEEE standard 208/1960 or
any equivalent Standard ...........oooeirieiiii

In this sub-head “limiting resolution” is a measure of resolution expressed
in terms of the maximum number of lines per picture height discriminated
on a test chart.
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1L1417 (b) systems specially designed or modified for remote operation with a
(cont.) submersible vehicle employing techniques to minimize the effects of
backscatter, such as range-gated illuminators......... et er et raaaas

(4) Remotely controlled articulated manipulators specially designed or modified
for use with submersible vehicles and having any of the following characteristics—

(a) systems which control the manipulator using information from sensors
which measure force or torque applied to an external object, distance from
an external object, or tactile sense between the manipulator and an
external Object .........covviiiiiiiiiiiiiii

(b) controlled by proportional master-slave techniques or by using a dedicated
stored-programime COMPULET; OF ......uuceurrennrrnerennrmierenarreneesnnerunersnnns

(c) capable of exerting a force of 250 Newtons or more or a torque of 250
Newton-metres or more and using titanium based alloys or fibrous and
filamentary composite materials in their structural members..................

(Note also the entry in Group 3D relating to robots.)

(5) Photographic cameras and associated equipment specially designed or
modified for use under water, having a film format of. 35 mm or larger and any of
the following characteristics—

(a) film advancement of more than 5 frames per second ...............cceccenne...

(b) annotation of the film with data provided by a source external to the

CAIMETA .. evuveinniianieiniitn et tersteretseesseasstanstensennsaeneonnssnsasssnsmnnnrenesen

(c) taking more than 250 full frame exposures without changing the film........

(d) autofocusing specially designed or modified for use under water.............

(e) for operation at depths greater than 1,000 metres...............coeevvvnerennnn..

(6) Light systems specially designed or modified for use under water, the

following—

(a) Stroboscopic lights

(i) with a light output of more than 150 joules per flash; or ................

(ii) flash rates of more than 5 flashes per second at a light output energy

of 10 joules per flash..........ccoviiimiiiiinininiiiiiicnine e,

(b) Lights and associated equipment capable of operation at depths exceeding

1000 MELTES . ovvnienniiniiiiiiiiies it tieiesiietinreiaeetanerarereeenasannesensanns

11418 Deep submergence vehicles, specially designed or modified associated systems,
equipment, components and materials therefor, the following—

(1) Deep submergence vehicles, whether or not for operation manned or
unmanned, tethered or untethered, capable of operating at depths exceeding 1,000
INELTES Louuviuninnineira e iri ittt raetastbsests et sttsentesnensarsrressressssnsannenennes

(2) Specially designed or modified associated systems, equipment, components
and materials for the vehicles specified in head (1), including but not limited to
pressure housings or pressure hulls propulsion motors and thrusters and hull
PENEITALOTS OF COMMECTOTS .e..vvniienisrnnernreanecnnacsearearrenseenesnuaranarenssenreserasnnes

1IL1425 Floating docks and software therefor, the following—

(1) Floating docks specially designed for use at remote locations, without
support from shore bases ...........ccociiiiiiiiiiiiiiiiiii e

(2) Floating docks specially equipped to permit the operation, maintenance or
repair Of NUCIEAT TEACLOTS ....cc.iieuiiiiiiiniiiiiiiiiiiiiiner e rrsrerrereereesteeenareennas
(3) Floating docks having both of the following characteristics .......................
(a) a lifting capacity of more than 40,000 short tons (36,364 tonnes); and
(b) larger than 120 metres in length and 30 metres in width, measured
between the pontoons.

(4) Specially designed software for computer-controlled pumping and flooding
systems for the floating docks specified in heads (1) to (3) above (inclusive) to
permit the docking of listing vessels ..........ccocoiiiiiiiiiiiiiiiiiiin

(For technology relating to this entry, see the entry in Group 4 relating thereto.)

IL1431 Marine gas turbine engines for marine propulsion or shipboard power generation,
whether originally designed as such or adapted for such use, and specially designed
components therefor ..o
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111460

IL1485

Aircraft and helicopters, aircraft engines and aircraft and helicopter equipment, the
following—

(1) Aircraft and helicopters, having a maximum all up weight of 680 Kg or more,
incorporating or equipped with equipment specified in Group 1, other than in the
entry in that group relating to military aircraft and helicopters, or in the entries in
Group 3 relating to navigation, direction finding, radar and airborne communica-
tion equipment, or to compasses, gyroscopes, accelerometers and inertial
equipment

(2) Specially designed components for aircraft and helicopters specified in head

(3) Aircraft and helicopters having a maximum all up weight of 680 Kg or more .
(4) Helicopter power transfer systems

except those for use in civil helicopters only, the following-
(a) those which have been in civil use in bona fide civil helicopters for more
than 8 years; and
(b) those for replacement in or servicing of specific, previously exported
helicopters.

(5) Gas turbine engines and auxiliary power units (APUs) for use in aircraft or
helicopters
except those for use in civil aircraft or helicopters only, the following-

(a) jet, turboprop and turboshaft aircraft engines in civil use in bona fide civil
aircraft or civil helicopters for more than 8 years; and

(b) gas turbine powered aircraft APUs in civil use in bona fide civil aircraft or
civil helicopters for more than 8 years.
(6) Specially designed components for gas turbine engines, APUs and helicopter
power transfer systems specified in heads (4) and (5) above, the following-
(a) hot-section components
(b) engine control systern components
(c) gas turbine engine or APU rotor system components (including bearings).

(For technology relating to this entry, see the entry in Group 4 relating thereto.)

Spacecraft and launch vehicles, the following—~

(1) Spacecraft, manned or unmanned, (not including their payloads unless these
fall within a description set out elsewhere in this Schedule), except scientific space
probes which do not contain equipment specified either in head (3) below or
elsewhere in this Schedule

(2) Launch vehicles for spacecraft specified in head (1) above

(3) Propulsion systems, guidance equipment, attitude control equipment; and
on-board communication equipment for remote control of the equipment specified
in heads (1) and (2) above

(4) Specially designed components for any of the foregoing
Compasses, gyroscopes (gyros), accelerometers and inertial equipment, the
following-

(1) Accelerometers with a threshold of 0.005 g or less, or a linearity error within
0.25% of full scale output, or both, which are designed for use in inertial navigation
systems or in guidance systems, of all types

(2) Automatic pilots used for purposes other than aircraft control and specially
designed integration software therefor, except marine types for surface vessels

(3) Gyro compasses with provision for determining and transmitting ship’s level
reference data (roll, pitch) in addition to own ship’s course data

(4) Gyro-astro compasses and other devices which derive position or orientation
by means of automatically tracking celestial bodies

(5) Gyro-stabilisers used for purposes other than aircraft control, except those
for stabilising an entire surface vessel

(6) Gyros with a rated free directional drift rate of less than 0.5° (1 Sigma or root
mean square) per hour in a 1 g environment

40




111485
(cont.)

(7) Continuous output accelerometers which use servo or force balance
techniques and gyros, both specified to function at acceleration levels greater than
00

B e st s e et e e e e enas

(8) Inertial or other equipment using accelerometers specified in heads (yor(7)
above or gyros specified in heads (6) or (7) above, and systems incorporating such
equipment and specially designed integration software therefor .........................

(9) Integrated flight instrument systems which include gyro-stabilisers or
automatic pilots for aircraft and specially designed integration software therefor ....

except those systems integrated solely for VOR/ILS navigation and approaches.

(10) Specially designed testing, calibration and alignment equipment for the
equipment specified in heads (1) to (9) above (inclusive) .............c.coceuvreernnn.....

(11) Specially designed components and software for the equipment specified in
heads (1) to (10) above (INCIUSIVE) ....cceeevivvurvereiireeeeeeeiaeeeeeeeeeeeseeeeneen,

GROUP 3F

Note. Goods specified in the heads of this Group may also be specified in Group 1
of this part of this Schedule.

Electronic Equipment including Communications and Radar

IL1501 Navigation, direction finding, radar and airborne communication equipment, the

following—

(1) Airborne communication equipment having any of the following characteris-
tics—
(a) designed to operate at frequencies greater than 156 MHz .....................
(b) incorporating facilities for—
(i) the rapid selection of more than 200 channels per equipment, or ......
(ii) equipment using frequency synthesis techniques ..........................

except conventional equipment operating in the frequency range of 108 to 136

MHz with 720 channels or fewer at not less than 25 kHz spacing;

(c) rated for continuous operating over a range of ambient temperatures
extending from below —55°C t0 above +55°C ........ueveveeiieeereeeninnnnn.
or

(d) designed for modulating methods employing any form of digital

modulation using time and frequency redundancy such as “Quantized
Frequency Modulation” (QFM) .......c..cccvuvevviiiviiieiiiiineeeeeeaiieesesnnnns

(2) Airborne navigation and direction finding equipment, the following—

(a) equipment designed to make use of the Doppler frequency phenomena ...
(b) equipment utilising the rectilinear propagation of electromagnetic waves
having a frequency less than 4 X 10" Hz (0.75 microns) except standard
commercial airborne equipment needed to equip civil aircraft or as normal
standard equipment incorporated in civil aircraft being exported for civil
commercial use, provided such equipment is in conformity with ICAO
standards and assures no function exceeding those resulting from such
standards, is not designed to use satellite-broadcast navigation signals and
is not designed to make use of hyperbolic grids at frequencies greater than
3MHz, such as Marker beacons, ILS, VOR:(“OMNI"’), Omega, Loran A
11 T B S TR

(c) radio altimeters, the following-
(i) pulse modulated ...........cccvvvviiriiiiniiieiiiiiiiiiiiiieeeeeee e
(ii) frequency modulated having a displayed electrical output accuracy
better than £ 0.914 m over the whole range between 0 and 30.4 m or
13% above30.4Mm ..ooceerniiiiiiiiiiiiiiie e
(iii) frequency modulated using other than conventional techniques .....
(d) direction finding equipment, operating at frequencies greater than 5 MHz,
except direction finding equipment specially designed for search and
rescue purposes and operating under crystal control at a frequency of
121.5 MHz or on alternating frequencies of 121.5 MHz and 243 MHz and
personal locator beacons operating on such frequencies including those
also having an additional channel selectable for voice mode only ............
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IL1501 (¢) equipment rated for continuous operation over a range of ambient
(cont.) temperatures extending from below -55°Cto above +55°C ...ccevvuninvenanns

(3) Airborne radar €QUIPIMENt .......coceimmemnineneiiimninasie s

(4) Ground and marine radar equipment, the following—
(a) equipment operating at a frequency of less than 1.5 GHz and having a
peak output power from the transmitter greater than2.5MW ...............
(b) equipment operating at a frequency within the range 1.5 to 3.5 GHz and
having a peak output power from the transmitter greater than 1.5 MW ...
(c) equipment operating at a frequency within the range from 3.5 to 6.0 GHz
and having a peak output power from the transmitter greater than 1 MW .
(d) equipment operating at a frequency within the range from 6.0 GHz to 10.5
GHz and having a peak output power from the transmitter greater than
S00KW ovveeinneeieeennriiniennirrnseseneressiennnes tervenerareaeetissatenraeaarernens
(¢) equipment operating at a frequency of less than 3.5 GHz and having an
80% or better probability of detection for a 10 sq m target at a free space
range of 250 nautical Miles ........ocoiiiiiininici
(f) equipment operating at a frequency within the range from 3.5 to 10.5 GHz
and having an 80% or better probability of detection for a 10 sq m target at
a free space range of 100 nautical Miles ........cccoveeiiiiiiiniininrennnnees
(g) equipment utilising other than pulse modulation with either a constant or a

staggered pulse repetition frequency, in which the carrier frequency of the
transmitted signal is not changed deliberately between groups of pulses,
from pulse to pulse or within a single pulse, except civil airport radar
equipment.using a carrier frequency that may change from pulse to pulse
between two fixed frequencies separated in time and in frequency by
CONStant MAGNILUAES .....evieeiiiarneeiiinriirss e
(h) equipment using a Doppler technique other than moving target indicator
systems using a conventional double or triple pulse delay line cancellation
ECHMIQUE; +eevevvrrsienrrrrereiete e et s e ettt

except equipment designed for aerial navigation surveillance or radar
control at civil airports

(i) equipment including any digital signal processing techniques used for
automatic target tracking .....oooveeerrereeirmiuiiiinnnnnnniier e

(i) equipment including other than signal processing techniques with a facility
£fOr €leCtrONiC trACKINE «v\uevrviuririierrrnirreietiietiniien sttt sianaens

(k) equipment including other than conventional signal processing techniques
(1) equipment not specified above operating at a frequency of more than 10.5
GHz or at a frequency not in normal civil use .........ooveeiriiiiiiiiiininn.
In this head cumulative probability of detection must be determined according to
the following parameters—
(a) radial closing velocity of the target 610 m per second;
(b) probability of false alarm 10°%;
(c) operating factor 3 dB;
(d) fluctuation of the target in accordance with Rayleigh distribution.
(5) Ground and marine equipment for use with airborne navigation equipment

utilising the constant velocity; the rectilinear propagation characteristics of
electromagnetic waves having frequency less than 4 x 10" Hz (0.75 micron) ..........

except ground and marine equipment provided the ground equipment is for civil use
in association with civil airborne equipment, and
(i) is in conformity with ICAO standards and assures no function
exceeding those resulting from such standards;
(i) is not designed to make use of hyperbolic grids at frequencies
greater than 3 MHz;

(6) Ground and marine direction finding equipment operating at frequencies
greater than 30MHZ ......viiiiiiiii

(7) Ground or marine navigation and geodetic positioning systems designed for
use with satellite-provided timing, positioning or navigation information, except
equipment restricted to use with TRANSIT satellite systems or other systems not
specified in this entry, provided that they do not incorporate equipment specified in
head (8) DEIOW ....vvvvriiiiriiieiiiiiiie et
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IL1501
(cont.)

IL1502

IL1510

(8) Timing receivers whose only function is automatically to provide time
derived from satellite signals to within 1 millisecond of Universal Coordinate Time
(UCT) OF BEIET ...eevveveiieiieeireetiitinesiiaieeeeeee e eeeseeeeeeeeeeeeneaeereereeresraseeee,

(9) Specially designed components and software for the apparatus in heads (1) to
(8) above (inclusive) and specialised testing or calibrating equipment and training or
simulating equipment for the apparatus in heads (2) to (8) above (inclusive) .........

except

(a) Secondary radar equipment specified in heads (3) or (4) above specially
designed for civil air traffic identification and control purposes;

(b) Equipment assemblies for civil marine automatic radar plotting aids or
electronic relative motion analyzers designed to achieve the requirements
published by the International Maritime Organization in accordance with
the Safety of Life at Sea (SOLAS) conventions, provided the designed
tracking speeds do not exceed relative values of greater than 150 knots
(77.1 metres/second);

(c) Ground radar of the hand-held or automobile-mounted type used for
vehicle speed monitoring by police authorities and operating in the
frequency band from 10.5 to 10.55 GHz,

Communication, detection or tracking equipment of a kind using ultra-violet
radiation, infra-red radiation or ultrasonic waves, and specially designed software
and components therefor, .............civveiiiiiiieriiiiiiiiiireeeeereeeie e

except

(1) Industrial equipment of a kind using cells not specified in the entry in this
Group relating to photosensitive components;

(2) Equipment used for industrial and civilian intrusion alarms, traffic and
industrial movement control and counting systems, medical applications, industrial
inspection, sorting or analysis of the properties of materials, or for simple
educational or entertainment purposes;

(3) Flame detectors for industrial furnaces;

(4) Equipment of a kind using a single detector cell with no scanning of the
detector and used for laboratory or industrial non-contact temperature measure-
ment;

(5) Instruments capable of measuring radiated power or energy and having a
response time constant greater than 10 milliseconds;

(6) Equipment designed for measuring radiated power or energy for laboratory,
agricultural or industrial purposes using a single detector cell with no scanning of
the detector, and single detector cell assemblies or probes specially designed
therefor, having a response time constant greater than 1 microsecond;

(7) Infra-red geodetic equipment using a lighting source other than a laser and
manually pperated, or using a lighting source (other than a laser or a light-emitting
diode) remote from the measuring equipment;

(8) Equipment of a kind using ultrasonic waves, the following—

(a) which operates in contact with a controlled material to be inspected or
which is used for industrial cleaning, sorting or materials handling,
emulsification or homogenisation;

(b) used for underwater communications, designed for operation with
amplitude modulation and having a communications range of 500 m or
less, a carrier frequency of 40 to 60 kHz, and a carrier power supplied to
the transducer of 1 W or less.

Marine or terrestrial acoustic or ultrasonic systems or equipment, using acoustic
travel time differences, specially designed for positioning surface vessels or
underwater vehicles, or for detecting or locating underwater or subterranean
objects or features, and specially designed components of such systems or
equipment, including but not limited to hydrophones, transducers, beacons, towed
hydrophone arrays, beamformers and geophones, other than moving coil or moving
magnet electromagnetic geophones, and specially designed software therefor........
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IL1510
(cont.)

(1) Marine systems or equipment, the following-
(a) active transmitting, or transmitting and receiving systems or equipment,
the following:

(i) depth-sounders of a kind used solely for measuring the depth of
water or the distance of submerged or buried objects vertically
below the equipment; ]

(i) horizontally-operated object detection or location systems having all
the following characteristics:

(a) a transmitting frequency of 15 kHz or greater;

(b) asound pressure level less than 250 dB (reference 1 micropascal
at 1 metre) for apparatus with an operating frequency of between 15
and 30 kHz and with no decibel limitation for apparatus operating at
frequencies of 30 kHz or greater;

(c) a transmission capability limited to + 10% of the design centre
frequency;

(d) a design incapable of withstanding pressure during normal
operation at depths greater than 1,000 metres; and

(e) a display range of 5,000 metres or less;

(iii) electronic noise sources designed for vertically directional use only;

(iv) mechanical noise sources;

(v) chemical noise sources;

(b) passive receiving equipment, whether or not related in normal application
to separate equipment, the following—

(i) acoustic hydrophones and transducers, having all the following
characteristics:

(a) incorporating sensitive elements made of piezoelectric ceramics
or crystal and made with a sensitivity no greater than — 192 dB
(reference 1 volt per micropascal);
(b) a design incapable of operating at depths greater than 100
metres; and
(¢) independently mounted or configured and incapable of assem-
bly by the user into a towed hydrophone array.

(c) systems or equipment positioning surface vessels or underwater vehicles,

having all the following characteristics:

(i) their control capability is limited to release and basic transponder
capabilities;

(i) they are not capable of processing responses from more than four
beacons in the calculation of a single point, and have neither devices
nor software performing correction of velocity-of-propagation errors
for point calculation, nor any coherent signal processing means;

(iii) they are capable only of operating within a range of less than 1,000
metres or, if capable of operating beyond a range of more than 1,000
metres, are not capable of achieving positional accuracy of within 20
metres when measured at a range of 1,000 metres;

(iv) transducers, acoustic modules or hydrophones therefor are not
designed to withstand pressure during normal operation at depths
greater than 1,000 metres; and

(v) beacons therefor are not designed to withstand pressure during
normal operation at depths greater than 1,000 metres, do not have
oscillators with a stability greater than 10~ over periods of 24 hours,
and do not use complex codes or beamformers which have shaded or
formed beams.

(2) Terrestrial systems or equipment having both of the following characteris-

tics—

(a) not reasonably capable of conversion by the user to underwater or marine
applications specified in this entry; and

(b) not employing geophones or other transducers specified in this entry.

In this entry “passive hydrophone sensitivities” are based on sensitivity being
defined as 20 times the logarithm to the base 10 of the ratio of rms output voltage to
a 1 volt reference, when the hydrophone sensor is placed in a plane wave acoustic
field having an rms pressure of 1 micropascal. For example, a hydrophone of — 160
dB (reference 1 volt per micropascal) would yield an output voltage of 1078 volts in
such a field, while one of — 180 dB sensitivity would yield only 10~ volts output.
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IL1516

IL1517

IL1514 Pulse modulators of a kind used for providing electric impulses of peak power

exceeding 20 MW or of a duration of less than 0.1 microsecond, or with a duty cycle
in excess of 0.005; and pulse transformer and pulse-forming equipment and delay
lines, being components specially designed for such pulse modulators..................

Radio receivers, the following—

(1) Panoramic radio receivers, being receivers which search or scan automati-
cally a part of the electromagnetic spectrum and indicate or identify the received
signals, except ancillary equipment for receivers with which the frequency searched
does not exceed a bandwidth of 20MHz or does not incorporate a raster or storage
display capability .........ccoviiiieiiriiiiiier e ettt e et e s e eeenn s

(2) Digitally controlled radio receivers, whether or not computer controlled,
which search or scan automatically a part of the electromagnetic spectrum and in
which the switching operation takes less than 10 milliseconds and which indicate or
identify the received Signals ...........cccccvviiiiiiiniiiiiiiniiineee e

except

non-ruggedised digitally controlled pre-set type radio receivers designed for
use in civil communications which have 200 selective channels or fewer.

(3) Receivers for spread spectrum and frequency agile systems operating within a
total transmitted bandwidth which is:
(a) 100 or more times greater than the bandwidth of any one information
channel; and
(b) inexcessOf SOKHZ ..........cuuuemmiieneriiiiiiiiarneienteenreaeeeieeeaesseeaeen e

(4) Receivers incorporating digital signal processing, except receivers specially
designed for internationally allocated civil frequency bands only and which do not
permit user-accessible reprogrammability of the digital signal-processing circuits....

(5) Specially designed components, accessories and software for the receivers
specified in heads (1) to (4) above (INCIUSIVE) ........cvuvrverriruiiiiiiiieeeeeineeeeeninns

Radio transmitters (except radio relay communication equipment specified in the
entry in this Group relating thereto), the following—

(1) Transmitters or transmitter amplifiers designed to operate at output
frequencies greater than 960 MHZ..............cccvviiiuiiiiiiieeeeiiriiiciencceeeeeevevana,

(2) Transmitters or transmitter amplifiers designed to provide any of the
following features:

(a) any system of pulse modulation other than amplitude-, frequency-, or
phase-modulated television or telegraphic transmitters or pulse-width
modulated sound broadcasting tranSmitters ............ccoveeereirervunerrnnnnnn.

(b) rated for operation over a range of ambient temperatures extending from
below —40°C to above +60°C .......coeeviiiiiiiiniiiriien e

(3) Transmitters for spread spectrum and frequency agile systems having a total
transmitted bandwidth which is:
(a) 100 or more times greater than the bandwidth of any one information
channel, and
(b) inexcess Of SOKHZ ......uuevviiiiiiiriniiierer e

(4) Specially designed components for the transmitters specified in heads (1) to
(3) above (inclusive)
Except transmitters or transmitter-amplifiers, or systems containing such
equipment, or accessories and sub-assemblies therefor, with the following
characteristics—
(a) Specially designed for medical applications and operating at ISM
frequencies;
(b) Having an output of not more than 10 W, which are specially designed for:
(1) Industrial or civil intrusion detection and alarm;
(2) Industrial and traffic detection, counting, speed measurement,
identification and movement control;
(3) Carrying the information from the equipment above, or the
information from environmental, air or water, pollution detection or
measurement systems.
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IL1517 (c) Transmitters using wideband amplifiers designed for non-frequency - agile
(cont.) civil applications, such as television and mobile service.

IL1518 Telemetering and telecontrol equipment suitable for use with aircraft (piloted or
pilotless), missiles (guided or unguided) or space vehicles (guided or unguided) and
specially designed test equipment therefor............ccvnn.

except equipment specially designed to be used for remote control of toys such as
model planes and boats and having electric field strength of no more than 200
microvolts per metre at a distance of 500 metres

IL1519 Communication transmission equipment (single and multi-channel), including
terminal, intermediate amplifier or repeater equipment and multiplex buses, and
multiplex equipment used for communications within or between communication or
other equipment and systems, by line, cable, optical fibre or radio means, and
associated modems and multiplex equipment, the following-

(1) Equipment employing analogue transmission techniques with analogue input
and output, including but not limited to frequency division multiplex (FDM),
designed to deliver, carry or receive baseband frequencies higher than those in sub-
heads (a) and (b) below into, or in, a communications system-—

(a) in the case of equipment suitable for underwater cable, frequencies higher
than 300 KHZ......uuvviieiiereniicrie it rre s see et

(b) in all other cases, frequencies higher than 1I9MHz ..o

(2) Equipment employing digital transmission techniques designed for operation
at a total bit rate at the highest level multiplex point exceeding 8.5 Megabits per
second and having analogue input and output including, but not limited to, pulse
code modulation (PCM) designed for use on communications Circuits..................

(3) Data communications equipment employing digital transmission with digital
input and output, including telegraphic and data transmission, the following-

(a) equipment designed for operation at a data signalling rate in bits per
second, excluding servicing and administrative channels, numerically
exceeding either—

(i) 9,600 or 320% of the channel (or sub-channel) bandwidth in hertz,
when using FDM voice channel; oF..... .o
(ii) 19,200 when using baseband.............coooeiiiiiiinii

(b) equipment employing an automatic error-detection and correction system
in which retransmission is not required for correction and the data
signalling rate exceeds 300 bits per second .............ooceviiiiiiininiiiennnn.

(c) statistical multiplexers designed for operation at a data signalling rate in
bits per second, excluding servicing and administrative channels, numeri-
cally exceeding either 4,800 or 160% of the channel (or sub-channel)
bandwidth in BEItZ.......ccovvinieiiiiiiiiiiiiirrrrc e

(4) Components and accessories and software specially designed for equipment
specified in heads (1) to (3) above (inclusive) and test equipment specially designed
for the equipment specified in head (2) above...........ooviiiiiiennn .

except

(a) Telemetering, telecommand and telesignalling equipment designed for
industrial purposes, together with data transmission equipment not
intended for the transmission of written or printed text, and specially
designed components, accessories and test equipment therefor. By
telemetering, telecommand and telesignalling equipment is meant sensing
heads for the conversion of information into electrical information, the
systems used for its long-distance transmission, the processes used to
translate electrical information into coded data (telemetering), into
control signals (telecommand), and into display signals (telesignalling);

(b) Facsimile equipment other than that specified in the entry relating to
cryptographic equipment;

(c) Equipment employing exclusively the direct current transmission
technique;

(d) Electronic measuring equipment suitable for use with PCM transmission
equipment defined in CCITT Recommendation series G.700 to 746 (ITU
Geneva) for PCM up to 8.5 Megabits per second.
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(cont.)

IL1520

IL1521

IL1522

IL1519 In this entry-

“data signalling rate” takes into account that, for non-binary modulation
systems, “bauds” and “bits per second” are not equal. Bits for coding,
checking and synchronisation should be included in the calculation of “bits per
second”’; and

“bandwidth”, for data communications equipment designed to operate in one
voice channel, is 3,100 Hz and for voice frequency telegraph systems designed
to International Telegraph and Telephone Consultative Committee (CCITT)
and International Radio Consultative Committee (CCIR) standards *“band-
width” is the number of channels times the channel spacing.

Radio relay communication equipment and specially designed test equipment and
software, the following—

(1) Radio relay communication equipment designed for use at frequencies
exceeding 00 MHZ ..........ivviiiiiiiiiiiie e e e raas

except

(a) Microwave radio links for fixed civil installations operating at fixed
frequencies not exceeding 19.7 GHz, employing analogue transmission
with a capacity of up to 2,700 voice channels of 4 kHz each or of a
television channel of 6 MHz maximum nominal bandwidth and associated
sound channels;

(b) Microwave radio links for fixed civil installations operating at fixed
frequencies not exceeding 19.7 GHz, employing digital transmission
techniques designed for operation at a total bit rate not exceeding 8.5 Mbit
per second;

(c) Ground communication radio equipment for use with temporarily fixed
services operated by civilian authorities and designed to be used at fixed
frequencies not exceeding 15 GHz with a power output of not more than 5

(d) TV-receive-only (TVRO) stations for satellite reception specially designed
for use at fixed frequencies meeting ITU standards in civil television or
sound radio systems in the following frequency ranges—

(i) S-band: 2.5 - 2.69 GHz
(ii) C-band: 3.4 - 4.2 GHz
(iii) kU- and kA-band: 4.5 - 4.8 GHz, 10.7 - 12.75 GHz
(2) Stand-alone radio transmission media simulators and channel estimators, and
specially designed software therefor, specially designed for testing equipment
specified in head (1) above, except those in which the adjustments are made only
mManUAllY .......oiviiiiiiii s

(3) Specially designed components and accessories for the equipment specified in
heads (1) and (2) @DOVE ......ovieiiiniiiniiieiiiii e

Solid-state amplifiers and specially designed components and accessories having any
of the following characteristics—

(1) Exceeding a maximum output power of 2 kW at operating frequencies
between 10 and 35 MHZ INCIUSIVE .......covviniiiiiiiiiiiiniiiii e,

(2) Exceeding a maximum output power of 50 W at operating frequencies
between 35and 400 MHZ; OF....couviieiieiiii it et eiriaierrereraesaaaeaenaens

(3) A product of the maximum output power times the maximum operating
frequency of more than 2 X 10" W.Hz at operating frequencies exceeding 400 MHz
except
Solid state amplifiers which:

(a) are specially designed for community television distribution systems; or
(b) have a bandwidth not exceeding 10 MHz.

In this entry-

“bandwidth” means the band of frequencies over which the power
amplification does not drop to less than one-half of its maximum value.

Lasers and laser systems and specially designed parts and components therefor

(including amplification stages) and any equipment containing lasers or designed to
contain lasers, the following—
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IL1522 (1) Lasers and specially designed components and parts therefor, ..................

(cont.) except, save when specially designed for equipment specified in head (2) below,
(a) argon, krypton or non-tunable dye lasers, having one of the following sets
of characteristics—

(i) an output wavelength between 0.2 and 0.8 micrometre, a pulsed
output energy not exceeding 0.5 joule per pulse and an average or
continuous-wave maximum rated single- or multi-mode output
power not exceeding 20 W; or

(ii) An output wavelength between 0.8 and 1.0 micrometre, a pulsed
output energy not exceeding 0.25 joule per pulse and an average or
continuous-wave maximum rated single- or multi-mode output
power not exceeding 10 W;

(b) helium-cadmium, nitrogen, and multi-gas lasers not specified elsewhere in
this entry, having both the following characteristics—

(i) an output wavelength shorter than 0.8 micrometre; and

(ii) a pulsed output energy not exceeding 0.5 joule per pulse and an
average or continuous wave maximum rated single- or multi-mode
output power not exceeding 120 W;

(c) helium-neon lasers with an output wavelength shorter than 0.8 mic-
rometre;

(d) ruby-lasers with both the following characteristics—
(i) an output wavelength shorter than 0.8 micrometre; and
(ii) a pulsed output energy not exceeding 20 joules per pulse;
(e) CO,, CO or CO/CO;, lasers with either of the following characteristics—

(i) an output wavelength in the range of 9 to 11 micrometres and a
pulsed output energy not exceeding 2 joules per pulse and a
maximum rated average single- or multi-mode output power not
exceeding 1.2 kW or a continuous-wave maximum rated single— or
multi-mode output power not exceeding 5.0 kW, or

(i) an output wavelength in the range of 5 to 7 micrometres and having
a continuous wave maximum rated single- or multi-mode output
power not exceeding 50 W,

(f) Nd: YAG lasers having an output wavelength of 1.064 micrometres and
either of the following characteristics~

(i) a pulsed output energy not exceeding 0.5 joules per pulse and a
maximum rated average single- or multi-mode output power not
exceeding 10 W or a continuous wave maximum rated single- or
multi-mode output power not exceeding 50 W; or

(ii) a pulsed output energy not exceeding 10 joules per pulse with a
pulse width not less than 50 microseconds and a maximum rated
average single- or multi-mode output power not exceeding 50 W;

(g) Nd: Glass lasers having both the following characteristics—
(i) an output wavelength in the range of 1.05 to 1.06 micrometres; and
(ii) a pulsed output energy not exceeding 2 joules per pulse;

(h) tunable CW dye lasers having both the following characteristics—
(i) an output wavelength shorter than 0.8 micrometre; and

(ii) an output not exceeding an average or continuous wave maximum
rated single- or multi-mode output power of 1 W;

(i) tunable pulsed lasers (for argon and krypton lasers see (a) above),
including dye having all of the following characteristics—

(i) an output wavelength between 0.15 and 0.8 micrometre;

(ii) a pulse duration not exceeding 100 nanoseconds;
(iii) a pulsed output energy not exceeding 0.5 joule per pulse; and
(iv) an average power not exceeding 10 W;

(j) single-element semi-conductor lasers having a wavelength shorter than 1
micrometre and designed for and used in the video and audio reproducers,
point of sale price scanners, electronic printers and electronic copiers
referred to at sub-heads (2)(m), (n), (s) and (t) below.
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IL1522  (2) Laser systems and equipment containing lasers, and specially designed
(cont.)  COMPONENLS HETETOT .......c.veveeurerentinuieteerieieeeeteeseeteessesseseesassesssnereserens A

except the following systems and equipment containing lasers of the types excluded
from head (1) above-

(a) equipment specially designed for industrial and civilian instrusion
detection and alarm systems;

(b) equipment specially designed for medical applications;
(c) equipment for educational and laboratory purposes;

(d) equipment specially designed for traffic and industrial movement control
and counting systems;

(e) equipment specially designed for the detection of environmental pollution;
(f) optical spectrometers and densitometers;

() equipment containing continuous wave helium-neon gas lasers, other than
laser measuring systems described in head (3) below;

(h) equipment for cutting or bonding textiles;

(i) equipment for cutting paper;

(i) equipment containing lasers for drilling diamond dies for the wire drawing
industry;

(k) electronic scanning equipment with auxiliary electronic screening unit
specially designed for printing processes, including such equipment when
used for the production of colour separations;

(1) laser-radar (lidar) equipment specially designed for surveying or
meteorological observation;

(m) consumer-type reproducers for video or audio discs, employing non-
erasable media;

(n) point of sale price scanners;

(0) equipment designed for surveying purposes if it is not capable of
measuring range;

(p) equipment specially designed for the marking of components;

(q) specially designed gravure (printing plate) manufacturing equipment;

(r) equipment specially designed for visual entertainment purposes (laser light
shows) provided it has no holographic capability;

(s) electronic printers including those capable of being used with digital
computers, not exceeding 2000 lines (30 pages) per minute or 300
characters per second;

(t) electronic copiers, including those capable of being used with digital
computers, not exceeding 30 pages per minute and which do not include
any of the following—

(i) optical character recognition (OCR) equipment which is not
specified in Group 3G, head (7);
(i) digitising equipment which is not specified in Group 3G, head (7);
or
(iii) image enhancement capability;
(3) Measuring systems which have both of the following characteristics— .......... A
(a) contain a laser; and

(b) maintain for at least 48 hours over a temperature range +10 K around a
standard temperature and at a standard pressure—

(i) a resolution over their full scale of 0.1 micrometre or better and
(ii) an accuracy of * 1 part per million or better
(4) Particle measuring systems employing helium-neon lasers, designed for
g p:

measuring particle size and concentration in gases, which have both of the following
Characteristics .......oiviveiiiiuiiriieiiiiiiciirii e rerte et rer e err e b e A

(a) capable of measuring particle sizes of 0.3 micrometre or less; and
(b) capable of characterising Class 10 clean air or better.
In this entry “tunable” means the ability of a laser to produce an output at any

wavelength within its tunable range. A line-selectable laser which can operate only
on discrete wavelengths is not considered tunable.
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IL1526 Cable, wire and optical fibres, and components and accessories, the following—

(1) Cable (including coaxial cable, but excluding oil well logging cable) and wire,
coated with or insulated with any of the materials specified in sub-head (1)(b) of the
entry in Group 31 relating to fluorocarbon compounds ........c.cooceenveersiinnine

(2) Other cable and optical fibres, the following-
(a) underwater communication cable, the following-
(i) reversed-twist, double-armoured cable specially designed for towing
or suspending, and communicating with, submerged devices ..........
(ii) unarmoured or single-armoured ocean cable having an atenuation of
1.62 dB/km (3.0 dB per nautical mile) or less, measured at a
frequency Of 00 KHZ ........oomemememmmmmiiiiiiiiiiniienee
(b) coaxial cable with an inner diameter of the outer conductor of the core
greater than 14 mm, having-
(i) an air dielectric in which the spacing is accomplished by discs, beads,
spiral, screw or any other means;
(ii) afoam dielectric and a solid copper or aluminium outer conductor ...

(c) optical-fibre communication cable or optical fibres therefor, having any of
the following characteristics—

(i) an attenuation at any operating wavelength of 3 dB/kmorless ........

(i) optical fibres capable of withstanding a “proof test” tensile stress of
TIXT0PN/M? covvveeivieeeeeieerereeereeeieeeeeeseeeniaasiesessassssenssnsnansnsns

(iii) specially designed for underwateruse .............cccciiiieineiiienininnne.
(iv) specially designed to be insensitive to nuclear radiation .................

(d) optical fibres for sensing purposes, having any of the following
ChATACLETISICS .. vvvevreerecneenreaesiireerutitinetrenraereeriaaaetesersstscasnsnnsas

(i) specially fabricated either compositionally or structurally, or mod-
ified by coating, to be acoustically, thermally, inertially, electro-
magnetically or nuclear radiation SEnsitive .........ccccoeovvrriiieinnnniin,

(ii) modified structurally or by coating to have either very low (‘“‘beat
length” greater than 50 cm) or very high (“beat length” less than 5
cm) birefringence .........ccovviuiiermmiiiiicinieneien

(e) secure communications cable, coaxial or multi-conductor, protected by
mechanical or electrical means from physical damage or intrusion in such
manner that communications security is maintained between terminals
without the need for additional encoding and scrambling equipment,
except cable which is only armoured by a tough outer sheath or screened
electro-magnetically .......coooivvrieririeiiieinniii

(f) components and accessories specially designed for the optical fibres or
cable specified in this head, including fibre-optic bulkhead or hull
penetration connectors impervious to leakage at any depth for use in ships
or vessels, and multiport fibre-optic couplers ...........coocoiiiiininn

except connectors for use with optical fibres or cable with a repeatable
coupling loss of 0.5 dB or more.

In this entry-

“beat length” means the distance over which two orthogonally polarised
signals, initially in phase, must pass in order to achieve 2 radians phase
difference; and

“proof test” consists of on-line or off-line production screen testing that
dynamically applies a prescribed tensile stress over a 0.5 to 3 m length of fibre
at a running rate of 2 to 5 m per second while passing between capstans
approximately 15 cm in diameter. The ambient temperature is a nominal 20°C
and relative humidity a nominal 40%.

IL1527 Cryptographic equipment and ancillary equipment (such as teleprinters, per-
forators, vocoders, visual display units) designed to ensure secrecy of information
transmitted via communications media (such as telegraphy, telephony, facsimile,
video and data communications) or of stored information, specially designed
components therefor and software controlling or computers performing the
functions of such cryptographic eqUIpment .............coovveiiiiiiiiiren

except simple cryptographic devices or equipment only ensuring the privacy of
communication as follows—
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IL1527 (a) Equipment for voice transmission making use of fixed frequency
(cont.) inversions or fixed band scrambling techniques in which the transposition
changes occur not more frequently than once every 10 seconds;

(b) Standard civil facsimile and video equipment designed to ensure the
privacy of communications by an analogue transmission using non-
standard practices for intended receivers only (video system equipment
effecting the transposition of analogue data);

(c) Video systems for pay television and similar restricted audience television
including industrial and commercial television equipment using other than
standard commercial sweep systems;

This entry includes but is not limited to the following—

(a) video systems which use a digital transmission or digital techniques to
modify an analogue transmission for video or facsimile secrecy;

(b) receivers and transmitters for spread spectrum and frequency agile
systems which are more precisely defined in the entries in this Group
relating to radio receivers and radio transmitters.

IL1529 Electronic equipment for testing, measuring (eg time interval measurement),
calibrating or counting, or for microprocessor/microcomputer development, the
following~

(1) Equipment designed as reference frequency standards for laboratory use and
having either of the following characteristics—

(a) along-term drift (ageing) over 24 hours or more of 1 part in 10'° or better;
L8 )
(b) ashort-term drift (stability) over a period from 1 to 100 seconds of 1 part
N 107 OF DELET oveeveeiireereeiieeiierierieieresseeeseeeseesseeseee s snnnnnnnnnnnns

(2) Equipment designed for fixed ground or mobile use and containing a
frequency standard or standards having either of the following characteristics—

(a) along-term drift (ageing) over 24 hours or more of 1 part in 10° or better;
Lo P OP PP PRSPPI

(b) a short-term drift (stability) over a period from 1 to 100 seconds of 1 part
N 102 0T DELET ..vvvereeeerrrreeiinrrreeereeessasnnerreeraeesessaesssrereeasesseansnns
(3) Instruments designed for use at frequencies exceeding 18 GHz .................

(4) Comb frequency generators designed and rated for use at frequencies
exceeding 12.5 GHEZ ......ccvvviiniiiiiiiiiiiiiiiiiiii e
(5) Instruments designed for use at frequencies exceeding 1 GHz, the following—

(a) swept-frequency network analysers, for the automatic measurement of
complex equivalent circuit parameters over a range of frequencies ..........

(b) specially calibrated microwave instrumentation receivers capable of
measuring amplitude and phase simultaneously ...........ccccovenvenniannann,e.

(c) automatic frequency (heterodyne) converters and transfer oscillators ......
(d) programmable inStruments ...........cccoeeviiniieniiiniiineiiirie e

(6) Instruments having both of the following characteristics ..............cccevevuneen
(a) user-accessible programmability;
(b) a user-alterable programme and data storage of more than 65,536 bit.

(7) Test instruments including digital circuit testers; logic state and/or timing
analysers; bus analysers; serial data analysers; digital word generators with user-
accessible programmability and having any of the following characteristics—

(a) specially designed to examine or compare one or more binary coded
streams of electrical signals; ................coooiiii
(b) a maximum sampling rate of more than 1000 MHz; ............................
(c) a maximum of more than 32 channels excluding a maximum of 6 qualifier
16 1 F: 1111 =) (TN
(d) a figure of merit of more than 400 where the figure of merit is defined as
the product of the maximum sampling rate (in MHz) and the number of
input channels (excluding qualifier channels); ......................
(e) a capability of state coupled timing analysis (ie synchronised mode state/
timing analysis); .......coieviuiiiiiiiiiiiiii
(f) a total acquisition memory for word storage exceeding 32,768 bit with an
acquisition memory for bit storage per channel exceeding 1,024 bit; or ....
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IL1529 (g) a total acquisition memory for word storage exceeding 16,384 bit with an
(cont.) acquisition memory for bit storage per channel exceeding 2,048 bit .........

except
(i) logic probes, logic pulsers, digital current tracers (current ‘sniffers’),
signature analysers and other digital circuit testers for observing
single events or providing stimuli at single test points;

(ii) logic clips and logic comparators;
(iii) digital word generators capable of operating at a maximum clock
rate of 2 MHz or less with word lengths of 8 bit or less;

(8) Microprocessor or microcomputer development instruments or systems
including accessories specially designed for microprocessor or microcomputer
instruments or systems such as: cross-hosted assemblers, cross-hosted compilers;
adapter interfaces for prototypes or emulation probes; debuggers; programmable
read-only memory (PROM) programmers; programmable read-only memory
(PROM) copiers; so-called ‘personality’ modules capable of developing software or
capable of programming microcircuits specified in the entry relating to electronic
components in this GIOUP .........c..oiiviiiiiiiiiiiiiiiiiiii e e

except

microprocessor or microcomputer development instruments or systems which
can be used to develop software for, or to programme, a family of
microprocessor or microcomputer microcircuits not designed or produced in
any country specified in Article 2(iv) where a family consists of microprocessor
or microcomputer microcircuits which have the same architecture; the same
basic instrument set; and the same basic technology, provided-

(a) the instruments or systems can be used only for microprocessor or
microcomputer microcircuits having an operand (data) word length of less
than or equal to 8 bit and not having an arithmetic logic unit (ALU) wider
than 8 bit; and

(b) the family contains at least one microprocessor or microcomputer
microcircuit which is not specified in the entry relating to electronic
components in this Group.

(9) Digital counters, the following-

(a) counters capable of counting successive input signals with less than 5
nanoseconds time difference without prescaling (digital division) of the
input signal; (for counter/timers having a time interval measurement
mode, see also head (10) bElOW)..........ccvovivviiiiiniiniiiiiiii

(b) counters employing prescaling of the input signal in which the prescaler is
capable of resolving successive input signals in less than 1 nanosecond time
dIfference......cccovviiiiiiiiii

(c) counters capable of measuring burst frequencies exceeding 100 MHz for a
burst duration of less than 5 milliseconds ............ooeoiuviiiiiiiniininnn,

(10) Time interval measuring equipment employing digital techniques, capable
of measuring time intervals of less than 5 nanoseconds on a single shot basis...........

(11) Testing equipment rated to maintain specified operating data over a range
of ambient temperatures from below —25°C to above +55°C......c.cocvvviviiiniineninnns

(12) Digital voltage measuring apparatus (with or without electrical outputs)
irrespective of the physical units in which calibrated, with a reading speed (from
zero to the measured value) faster than 25 accesses per second, except visual
quantization apparatus capable of providing an average value, displayed or not, of
the results of the measurement and multichannel analysers of all types used in
nuclear experimentation and industrial telemeasuring devices in which a pre-set
storage value is used as a basis for measuring, having any of the following
characteristics—

(a) a digital resolution over the whole scale greater than 1 part in 200,000
(0.0005%) .cevvvrnniiiniiiiiiiiiiiiciii i e s e .

(b) an accuracy, measured without reference to an external standard, better
than 1 part in 50,000 (0.002%) of reading over an ambient temperature
range of +5°C or more, or a stability better than 107 of reading over a
period of 24 HOUrS OF MOTE......vuiieiivniiiiieiiiiiniiairiicireresiitrieaareaes

or
(c) a capability of more than 500 independent measurements per second .......
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IL1529  (13) Transient recorders, utilising analogue-to-digital conversion techniques,
(cont.) capable of storing transients by sequentially sampling single input signals at
successive intervals of less than S0 NanoSecoOndS ...........uvuueveirvsereecenniaesrenerenns

(14) Specially designed software for the equipment in heads (1) to (13) inclusive..

In this entry-
“user accessible programmability”’means that the user has the facility to insert,
modify or replace programmes by means other than a physical change in the
wiring or interconnections or the setting of function controls including entry of
parameters;

“programme” means a sequence of instructions to carry out a process in or
convertible into, a form executable by an electronic computer;

“reading speed” does not include changes in range or polarity.

IL1531 Frequency synthesizers (any kind of frequency source or signal generator,
regardless of the techniques used, providing a multiplicity of simultaneous or
alternative output frequencies, from one or more outputs, controlled by, derived
from or disciplined by a lesser number of standard, or master, frequencies) and
equipment containing frequency synthesizers, the following-

(1) Frequency synthesizers, the following—

(a) those containing frequency standards specified in heads (1) or (2) of the
entry relating to electronic measuring, calibrating, counting, testing and
time interval measuring equipment in this Group....................vvvuvenn....

(b) those containing temperature-compensated crystal oscillators specified in
head (3) of the entry relating to quartz crystals in this Group..................

(2) Instrument frequency synthesizers and synthesized signal generators,
designed for ground use, producing output frequencies whose accuracy and short
and long term stability are controlled by, derived from, or disciplined by the input
frequency or internal master standard frequency, and having any of the following
characteristics:

(a) a maximum synthesized output frequency in excess of 550 MHz..............
(b) any of the following noise characteristics—

(i) A single sideband (SSB) phase noise better than 120 dBc/Hz when
measured at a 20 kHz offset from the carrier frequency;................
(ii) A single sideband (SSB) phase noise better than —106 dBc/Hz when
measured at a 100 Hz offset from the carrier frequencys; ................
(iii) An integrated phase noise better than -60 dBc/Hz referred to a 30
kHz band centred on the carrier and excluding the 1 Hz band
centred on this CAITIET; OF.........cccviniiiiiieiiiiiieinirnerieeneenrineenees
(iv) Anintegrated AM phase noise better than 70 dBc/Hz referred to a
30 kHz band centred on the carrier and excluding the 1 Hz band
centred On thiS CAITIET; ......vuvevueiiiiiitiern et eeeeeeenreeenennn
except synthsized signal generators that fall under heads (2)(a) or
(2)(b)(i) where the maximum synthesized output frequency is no more
than 1400 MHz or the SSB phase noise is not less than —136 dBc/Hz when
measured at an offset of 20 KHz from a carrier frequency of 100 MHz.

(c) electrically programmable in frequency (in that the output frequency can
be controlled or selected by the injection of digitally coded electrical
signals from an external control source) with a frequency switching time of
less than 10 milliseconds. ...........ccceuiiiiiiiieniiiiiir e,

(d) electrically programmable in phase (in that the phase of the output
frequency can be varied relative to the internal or external reference
standard, or selected in accordance with an externally supplied code or
signal with a speed of switching from one selected phase value to another
of less than 10 milliseconds), ............c.covuvernirneiuninniininiiieirecrererennnn

except those equipments incorporating pre-emphasis networks for frequency

modulation.

(e) having a level of spurious components in the output, measured relative to’
the selected output frequency, better than —60 dB harmonic or -92 dB non
BArMONIC; ..viiii e

(f) more than 3 different selected synthesized output frequencies available
simultaneously from one or more outputs ..............cevevvvnniernnniiennne..

(g) facilities for pulse modulation of the output frequency ..............cccunn....
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IL1531  (3) Airborne communications equipment using frequency synthesizers, the
(cont.) following:
(a) equipment designed to receive or transmit frequencies greater than 156
MH

(b) equipment incorporating facilities for the rapid selection more than 200
channels per equipment, except equipments operating in the frequency
range of 108 to 136 MHz incorporating facilities for the rapid selection of
720 channels or fewer at not less than 25 kHz channel spacing which have
been in normal civil use for at least ONe year ..........ocovvivriviisiiiininenen.

(c) equipment with a frequency switching time of less than 10 milliseconds.....

(d) frequency synthesizers designed for any of the equipment specified in sub-
heads (a) to (c) above (inclusive), whether supplied separately or with
such equipment and exceeding the parameters defined for equipment
specified in head (2) Of this entry ...........cocoiiiiiiiiii

(4) Digitally-controlled radio receivers, whether or not computer-controlled,
which search or scan automatically a part of the electro-magnetic spectrum, using
frequency synthesizers, the following-

(a) digitally-controlled receivers in which the switching operation takes less
than 10 milliseconds, except non-ruggedised digitally-controlled pre-set
type radio receivers designed for use in civil communications, which have
200 selective channels OT fEWET .........ovvviiiiiiiieiniiiiriii e,

(b) frequency synthesizers designed for the equipment specified in sub-head
(a) above, whether supplied separately or with such equipment, and
exceeding the parameters defined for equipment specified in head (2) of
this entry, except those specially designed for the non-ruggedised receivers
specified in sub-head (a) AbOVE ........oueiimmiiiiiiiiii

(5) Radio transmitters incorporating transmitter drive units, exciters and master
oscillators using frequency synthesis, the following—

(a) transmitters having an output frequency of up to 32 MHz with a frequency
resolution of better than 10 Hz and with a frequency switching time of less
than 10 MilliSECONAS .. cvuivinirieriniiiianiiiii i en e reeaaeas

(b) transmitters having an output frequency from 32 MHz to 235 MHz with a
frequency resolution of better than 250 Hz and with a frequency switching
time of less than 10 milliseconds ...........cccovivivenirininin.,

(c) transmitters having an output frequency greater than 235 MHz...............

except

(i) television broadcasting transmitters having an output frequency
from 470 MHz to 960 MHz with a frequency resolution of not better
than 1 kHz and where the manually-operated frequency synthesizer
incorporated in or driving the transmitter has an output frequency
not greater than 120 MHz; and
(ii) FM and AM ground communications equipment for use in the land
mobile service and operating in the 420 to 470 MHz band with a
power output of 50 W for mobile units and 300 W for fixed units with
a frequency resolution of not better than 6.25 kHz and with a
frequency switching time greater than 50 milliseconds;
(iii) Portable (personal) or mobile radiotelephone for civil use, e.g., for
use with commercial civil cellular radiocommunications systems
having all of the following characteristics: .............ccoeeinniiiiiniins

(a) Operating in the 420 to 960 MHz range;
(b) A power output of 10 W or less; and
(c) A “frequency switching time” of 10 ms or more.
(d) transmitters having more than three different selected synthesized output
frequencies available simultaneously from one or more outputs..............
(e) transmitters with facilities for pulse modulation of the output frequency of
the transmitters or of the incorporated frequency synthesizer.................
(f) frequency synthesizers designed for any of the equipments specified in sub-
heads (a) to (e) above (inclusive), whether supplied separately or with
such equipment, and exceeding the parameters specified in head (2) of this

(6) Specially designed components and accessories for equipment specified in
heads (2) to (5) above (inCIUSIVE) .....uvivrvieiiiiiiiiiire e
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In this entry frequency switching time means the maximum time (i.e. delay), when
switched from one selected output frequency to another selected output frequency,
to reach—

(a) A frequency within 100 Hz of the final frequency; or
(b) An output level within 1.0 dB of the final output level.

Precision linear and angular measuring systems, the following—

(1) Contact-type systems and linear voltage differential transformers (LVDT)
therefor, the following—

(a) contact-type measuring systems having all the following characteristics— ...
(i) a range equal to or less than 5 mm;
(ii) a linearity equal to or better than +0.1%; and
(iii) a drift equal to or less than 0.1% per day, at a standard ambient test
room temperature +1 K.
(b) linear voltage differential transformers with no compensation networks
and having either of the following characteristics—
(i) a range equal to or less than 5 mm; or
(ii) a linearity equal to or better than +0.2%.

(2) Linear measuring machines, except optical comparators, with two or more
axes having both the following characteristics—
(a) a range in any axis greater than 200 mm; and
(b) an accuracy (including any compensation) less (finer) than + 0.0008 mm
per any 300 mm segment of travel.

(3) Angular measuring systems having an ‘““accuracy” equal to or better than +1
second of arc, except optical instruments using collimated light to detect angular
displacements of a mirror

(4) Non-contact type measuring systems having either of the following
characteristics—
(a) an effective probe measurement diameter less than 0.5 mm and a drift less
.than 0.5% per day, at a standard ambient test room temperature =1 K; or
(b) a linearity better than 0.3% and a drift of less than 0.5% per day, at a
standard ambient test room temperature +1 K

(5) Contact-type measuring systems specially designed for combined, simultane-
ous linear-angular inspection of hemishells, having both of the following
characteristics—

(a) linear accuracy equal to or better than + 0.005 mm in any 5 mm; and

(b) angular accuracy equal to or better than *+1 minute in any 90° of arc

(6) Specially designed components and specially designed software for equip-
ment specified in heads (1) to (5) above (inclusive)

In this entry—

“accuracy” is usually measured in terms of inaccuracy. It is defined as the
maximum deviation, positive or negative, of an indicated value from an
accepted standard or true value.

“linearity” is usually measured in terms of non-linearity. It is defined as the
maximum deviation of the actual characteristic (average of upscale and
downscale readings), positive or negative, from a straight line so positioned as
to equalise and minimise the maximum deviations.

Signal analysers (including spectrum analysers), having any of the following
characteristics-

(1) Non-programmable and capable of operating at frequencies over 12.5 GHz .
(2) Programmable and capable of operating at frequencies over 1.0 GHz

(3) Having a display bandwidth in excess of 125 MHz and capable of operating at
frequencies over 2 GHz

(4) Incorporating user accessible programmability and a user alterable prog-
ramme and a data storage of more than 8,192 bit




IL1533  (5) Having either of the following characteristics for analysing frequencies
(cont.) greater than 1 GHz;
(a) including a scanning Preselector, OF .............eeeviviiiiiiiiiiiiie.
(b) incorporating a tracking signal generator ............c.ccceciiiiinii,

(6) Having an overall display dynamic range of better than 80dB ..................
(7) Employing time compression of the inputsignal .............ccooooiiiiiiiiiinnnnn.
(8) Employing Fast Fourier Transform techniques ............ccccccciiiiiiinnennninnns

and specially designed components, accessories and software for the equipment
specified in heads (1) to (8) above (inClUSIVE) .........coorrmemiiiiiiiinininiiin.

In this entry Instruments are excepted if their “user accessible programmability” is
provided by the “manufacturer” and is limited to—

(a) the replacement of fixed storage devices (eg ROM’s) or

(b) the selection of preprogrammed functions from a menu.

IL1533 For the purpose of this entry the “manufacturer” is the individual or organisation
designing the instrument for the intended application (in contrast to an individual or
organisation merely programming an instrument at, or in accordance with, a user’s
request).

IL1534 Flatbed densitometers, and specially designed components therefor, the following—

(1) Flatbed microdensitometers, except cathode-ray types, having any of the
fOlloWINg ChAraCteTiStICS ..vvuvvruerierrrrrrriruriiiieerssnrsrsseietiri et
(a) a recording or scanning rate exceeding 5,000 data points per second;
(b) a “figure of merit” less than 0.1; or
(c) an optical density range greater than 0 to 4.

(2) Specially designed components for the instruments specified in head (1)
ADOVE ..covivniiiiiiireiierietierie e reienenneraene U N
In this entry “figure of merit” is the product of the density resolution expressed in
density units and the spatial resolution expressed in micrometers. Density
resolution is measured over the optical density range of the instrument,.

IL1537 Microwave, including millimetric wave, equipment, including parametric ampli-
fiers, capable of operating at frequencies over 1 GHz (other than microwave
equipment included in the entries relating to communications, navigation, direction
finding and radar equipment; radio transmitters and components; radio relay
communications equipment; and electronic measuring, calibrating, counting,
testing and time interval measuring equipment), the following-

(1) Rigid and flexible waveguides designed for use at frequencies in excess of 18
1€ ] 5 C 2 PSRN

(2) Waveguides having a bandwidth ratio greater than 1.7:1 ...............cccoeee

(3) Waveguide components, the following—
(a) directional couplers having a bandwidth ratio greater than 1.7:1 and a
directivity over the band of 20 dB OT MOTE .....ccevvverimerinviniiniiinieniannenns
(b) rotary joints capable of transmitting more than one isolated channel or
having a bandwidth greater than 5% of the centre mean frequency, except
rotary joints used in air traffic control equipment carrying combinations of
frequencies suitable for secondary surveillance radar antennae co-
mounted on a primary radar antenna and which do not have a bandwidth
exceeding 5% of the centre mean frequency ...........ccoevvveveeinieiiinnnnns
(c) magnetic, including gyro-magnetic, waveguide components ..................
(d) diode waveguide components, using diodes specified in the entry relating
1117 11 S U PPN

(4) TEM mode devices using magnetic, including gyro-magnetic, properties, or
using diodes specified in the entry relating thereto .............ccooveiiii .
(5) TR and anti-TR tubes and specially designed components therefor, ...........

except those designed for use in waveguides and having any of the following
characteristics, which are in normal use for ground or marine radar-

(a) operating at a peak power not exceeding 3 MW and at a frequency of 1.5
GHz or less;
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(b) operating at a peak power not exceeding 1.2 MW and at a frequency over
the range 1.5 GHz to 6 GHz; and

(©) operating at a peak power not exceeding 300 kW and at a frequency over
the range 6 GHz to 10.5 GHz.

(6) Assemblies and sub-assemblies in which the isolating base material functions
as a dielectric (as used in stripline, microstrip or slotline), except those specifically
designed for use in civil television systems to meet ITU standards and using, as an
isolation material, paper base phenolics, glass cloth melamine, glass cloth €poxy
resin, polyethylene terephthalate or any other isolating material capable of
withstanding an operating temperature not exceeding 150°C ...............ccnene.......

(7) Phased array antennae and sub-assemblies, designed to permit electronic
control of beam shaping and pointing, and specially designed components therefor
(including but not limited to duplexers, phase shifters and associated high-speed
diode SWILChES) ...ovvviveiiiiiiiieeiiiiiirree e e e e e e
except duplexers and phase shifters specifically designed for use in civil television
systems or in other civil radar or communication systems not specified in Group 3F.

(8) Other antennae specially designed for operation at frequencies above 30
GHz having a diameter of less than 1 metre, and specially designed components
L2 15 5 (0 S PO SRS EUUUPURPRRI

(9) Microwave assemblies or sub-assemblies having circuits fabricated by the
same processes as used in integrated circuit technology, that include active circuit
elements (see also the entries relating to acoustic wave devices in Group 3G; and
electronic components, assemblies, sub-assemblies, and printed circuit boards and
MICTOCITCuits in this GIOUP) ....ecevvvuuiiierireiriiiiiiiiieeneeeiririiia e e eeeeeeeneneaas

(10) Microwave assemblies or sub-assemblies which contain band pass or band
stop filters and which are capable of operating at 3 GHz or greater .....................

except microwave assemblies, sub-assemblies or amplifiers (or combinations
thereof) having all of the following characteristics—

(a) Fixed tube at the time of manufacture to operate only within the ITU
satellite broadcasting band from 11.7 to 12.5 GHz;

(b) Not capable of being retuned to a new frequency band by the user; and
(c) Specially designed for use with, or in, civil television receivers.

(11) Amplifiers (see also the entry relating to solid-state broadband amplifiers in
this GIOUP) ...viieiiiiiiiiiii it eee et e e s et e e et ese s e eneeeeveeanes
except microwave assemblies, sub-assemblies or amplifiers (or combinations
thereof) having all of the following characteristics—

(a) Fixed tuned at the time of manufacture to operate only within the ITU
satellite broadcasting band from 11.7 to 12.5 GHz;

(b) Not capable of being retuned to a new frequency band by the user; and

(c) Specially designed for use with, or in, civil television receivers.
(12) PIN Modulators (see also the entry relating to semi-conductor diodes in this
GIOUP) ceeiiiiiici ittt re s e s e e e e e e e et e s e eeeeeraasanan e e eeeeeeneene

In this entry “ITU Standards” means the standards for civil television systems
designed to International Telecommunication Union recommendations.

Cathode-ray tubes having any of the following characteristics—

(1) a resolving power of 32 lines or more per mm using the shrinking raster
method of MEASUTEMENT ........c..oviiviiiiiriiiiiieenreeiieecre e e eet e e eeenenns

(2) with travelling wave, or distributed deflection structure, using delay lines or
incorporating other techniques to minimise mismatch of fast phenomena signals to
the AefleCtion SEIUCTUTE ] OF ..uvvvuieitinienieite it aereeeetnenenseeresnsnsessassrsensnsnnnnes

(3) incorporating microchannel plate electron multipliers .............................
except
cathode-ray tubes, having all of the following characteristics—
(a) microchannel-plate electron multipliers with a hole pitch of 25 micro-
metres or more;
(a) tubes not ruggedised for military use;
(c) tubes having a horizontal sweep slower than 200 ns/cm; and
(d) the electron gun mounted parallel to the screen surface.
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Cold cathode tubes, including Krytrons, whether gas-filled or not, operating in a
manner similar to a spark gap, containing three or more electrodes and having all of
the following Characteristics—.......ooouurerrierriiiimniiiin

(1) rated for an anode peak voltage of 2,500 V or more;
(2) rated for peak currents of 100 A or more;

(3) an anode delay time of 10 microseconds or less; and
(4) an envelope diameter of less than 25.4 mm.

Triggered spark gaps having an anode delay time of 15 microseconds or less and
rated for a peak current of 3,000 A or more, and components specially designed
therefor and equipment incorporating such devices ............cccceeeiieininiiinnnnnen

Semiconductor diodes and dice and wafers therefor (except those specified
elsewhere in this Schedule, or those made from germanium, selenium or copper
oxide), having any of the following characteristics—

(1) Semiconductor diodes designed or rated for use at input or output
frequencies above 12.5 GHZ .....coooviiiiiimiiiiiiii s

(2) Mixer and detector diodes designed or rated for use at input or output
frequencies greater than 3GHZ ........ccviiiiiiiiiiii

except

(a) point contact diodes designed or rated for use at input or output
frequencies of 12.5 GHz or less;

(b) Schottky diodes designed or rated for mixer use at input or output
frequencies of less than 12.5 GHz and having a noise figure of more than
6.5 dB;

(c) Schottky diodes designed or rated for detector use at input or output
frequencies of less than 12.5 GHz and having a minimum rated tangential
sensitivity of worse than —45 dBm under unbiased conditions or worse than
—50 dBm under biased conditions;

(3) Oscillator and amplifier devices such as Gunn, Impatt, Trapatt, TED and
LSA, including those used for the direct conversion of DC to RF power, designed
or rated for use at—

(a) output frequencies above 1 GHz, but not exceeding 4 GHz, with a peak
power greater than 2 W or a maximum CW power greater than 200 mW,
OF +eeveeeresensensersnesssssssrasasseasrnssusesnsnusrsosssanasnseriaerarnassssstosenssases
(b) output frequencies above 4 GHz, but not exceeding 12.5 GHz, with a peak
power greater than 1 W or a maximum CW power greater than 100 mW ..

(4) Voltage variable capacitance diodes designed or rated for use at input or
output frequencies greater than 1.7 GHz .........ccooiiii,

(5) Fast recovery diodes having either of the following characteristics—
(a) arated maximum reverse recovery time of less than 1 nanosecond or rated
for a stored charge of less than 25 pico-coulombs, OF ........cccooeviinniiiiis
(b) both a rated forward rectified current over 5 amperes and a rated
maximum reverse recovery time of less than 20 nanoseconds or a rated
storage charge of less than 25 pico-coulombs .........ccccooviiiiiiiiiiin....

(6) PIN diodes designed or rated for use at input or output frequencies above 1.7
GHz, with a peak power of more than 5 W or a maximum CW power of more than
SO0 MW ooienirniiniieet ettt e erenreerenstussussasssnreraatasaertaereanessrssurstninsssnsenssten

(7) Non-coherent light-emitting diodes with a peak radiant intensity at a
wavelength of greater than 1,000 nanometres .........coeooveiiiiiiiiiiiiiinniiiiiinnne.

(8) Dice and wafers for the semiconductor diodes specified in heads (1) to (7)
AbOVE (INCIUSIVE) ...eoveviriiiiiiiiieni e

Transistors and dice and wafers therefor (except photo-transistors which are
specified in the entry in this Group relating to photosensitive components), the
following—

(1) Transistors using a bulk semiconductor material other than germanium,
silicon or gallium arsenide .........oooooiviiiiiiniinii e
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(2) Transistors using silicon as the bulk semiconductor material, the following-
(a) types having an operating frequency greater than1.5GHz ....................
(b) types having an operating frequency of 1.5 MHz or less, and a maximum

collector dissipation exceeding 300 W .............cccooeeiiiiiiinniiiiieeene,

(c) types having an operating frequency greater than 1.5 MHz and a maximum

collector dissipation exceeding 250 W .........ccocovvvveiveiiinnieiiriinnnneen.

(d) types having an operating frequency greater than 200 MHz and a product

of the operating frequency (in GHz) and the maximum collector

dissipation (in W) exceeding 10 ...........ccooiiiiiiniiiiiiiiiinnieeii e,

(e) majority carrier-type transistors, including but not limited to junction

field-effect transistors (FETs) and metal-oxide semiconductor transistors
(MOS), except field-effect transistors having—

(i) A maximum power dissipation of no more than 6 W and an operating

frequency not exceeding 1.0 GHZ; OF .........ccvuvivvnniiinniiinneennenns

(ii) A maximum power dissipation of no more than 1 W and an operating

frequency not exceeding 2.0 GHZ ..........ccovvuiveeniiiinniiinneinnnnens

(f) Transistors based upon gallium arsenide and having any of the following

characteristics—

(1) Anoperating frequency exceeding1 GHz ..............cceeeeevvnnnnnnen...
(2) A maximum power dissipation of more than1 W;or ......................
(3) A noise figure of lessthan3dB ............ccecoevvviriiiiieeiieeerriiiannnn..

In this entry “maximum collector dissipation” means the continuous
dissipation measured under the optimum cooling conditions specified by the
manufacturer;
“maximum operating frequency” in Hertz means f max = gm_

2Gi
where gm is the maximum transconductance in Siemens (mho) and Ci is the
input capacitance in farads; and
“operating frequency” means the frequency used in measuring output power
or power gain (Gpg, Gpg or Gpc). When these parameters are not specified,
“operating frequency”” means the frequency used in measuring gain bandwidth
product “(f;)” or noise figure.

Thyristors and dice and wafers therefor, the following—

(1) Thyristors designed for use in pulse modulators having a rated turn-on time
of less than 1 microsecond where the rated peak current exceeds 150 A ...............

(2) Thyristors having a rated turn-off time of less than 1 microsecond ..............

(3) Thyristors having a rated turn-off time of 1 microsecond or more but less than
2.3 microseconds, except those having a rated peak current of 50 A or less and
encapsulated in non-hermetically sealed packages ...........ccoevevveeivenniieniinnniann.,

(4) Thyristors having a rated turn-off time of from 2.3 microseconds to 10
microseconds (inclusive) and a figure of merit greater than 100 ..........................

In this entry “figure of merit” is defined as the product of the repetitive peak off-
state voltage (V DRM) in kV and the repetitive peak on-state current (I TRM) in A
as shown on the thyristor data sheets.

In this entry the “turn-off time” for gate-turn-off thyristors is defined as the sum of
the gate controlled delay time Tpq and the gate controlled fall time Tfq to reach
10% of the initial on-state current.

Photosensitive components, including linear and focal plane arrays, the following—

(1) Photosensitive components (including photodiodes, phototransistors, photo-
thyristors, photoconductive cells and similar photosensitive components) having
either of the following characteristics—

(a) a peak sensitivity at a wavelength longer than 1,200 nanometres or shorter
than 190 NaNOMEIIES; OF ..iueiriniiniriineirieteeieenenrieeaeeneeeessaassrarasensans
(b) a peak sensitivity at a wavelength shorter than 300 nanometres and an
efficiency of less than 0.1% relative to peak response at wavelengths
longer than 400 NANOMELTES ..........cvvvrereeneeiierineeiierreeen e reerereeeanaas

except vacuum photodiodes specially designed for use in spectrophotometry having
a peak response at a wavelength shorter than 300 nanometres.
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IL1548 (2) Semi-conductor photodiodes and phototransistors with a response time
(cont.) constant of 95 nanoseconds or less measured at the operating temperature for which
the time constant reaches @ MINIMUM ....ovevnieinieiiiiiiiieniiniirreinreiisnee.

(3) Components specially designed or rated as electromagnetic (including laser)
and ionised-particle radiation TeSiStant ............covvvciminiiiiiiieii

(4) Linear and focal plane arrays (hybrid or monolithic) having any of the
characteristics specified in heads (1) or (2) above, and specially designed
components therefor ..........ovveiiiiiiiiiiiieiiiii e

(5) Dice and wafers for the components specified in heads (1) to (4) above
(INCIUSIVE) -..vvveerrereiiiiiniintiiieeer i e e et s e e
except

(a) Germanium photo devices with a peak sensitivity at a wavelength shorter
than 1,750 nanometres;

(b) Infrared single-element encapsulated photoconductive cells or pyroelectric
detectors intended for civil applications and using any of the following—

(i) Evaporated lead sulphide;
(ii) Triglycine sulphate with a surface area of 20 mm or less;
(iii) Lead-lanthanum-zirconium titanate ceramic.

(c) Single-element encapsulated mercury-cadmium-telluride (HgCdTe)
uncooled (295 K ambient temperature operation) photo-electromagnetic
(pem) or photoconductive (pc) mode photo detectors with a peak
sensitivity at a wavelength shorter than 11,000 nanometres.

In this entry “time constant” means the time taken from the application of a light
stimulus for the current increment to reach a value of 1-1/e times the final value
(63% of the final value).

IL1549 Photomultiplier tubes, the following—

(1) Those for which the maximum sensitivity occurs at wavelengths shorter than
300 NANOMELIES ..euuvrnrenrreareeeieunetsstussnncrnrstosrossraersestissesnosesersseassessssess

(2) Those having an anode pulse rise time of less than 1 nanosecond ...............

(3) Those containing microchannel plate electron multipliers ........................

except photomultiplier tubes specially designed for use in spectrophotometry
having a peak sensitivity at a wavelength shorter than 300 nanometres.

IL1553 X-Ray systems, flash discharge type, including tubes, having all of the following
[0 TN 00 153 4 1161 DU S OO P PP

(1) Peak power greater than 500 MW;
(2) Output voltage greater than 500 kV; and
(3) Pulse width less than 0.2 microsecond.

IL1555 Electron tubes except commercial standard television/video camera tubes not
having fibre optic faceplates, and commercial standard X-ray amplifier tubes, the
following-

(1) those for image conversion or intensification incorporating any of the
following~

(a) fibre-optic face-plates specified in head (1) of the entry in this Group
relating to optical elements; ...........c.c.oiiiiiiiiiiii

(b) microchannel plate electron multipliers; or ..............coooieviiieinininnnn,
(c) gallium arsenide or other epitaxially grown semi-conductor photocathodes
specified in head (3) of the entry in this Group relating to optical elements.

(2) those for television/video cameras having any of the following characteristics—
(a) incorporating fibre-optic face-plates specified in head (1) of the entry in
this Group relating to optical elements; .............cccoiiiiiiinnrniinininin.

(b) incorporating microchannel plate electron multipliers; or .....................
(c) coupled with electronic tubes specified in sub-head (1) of thisentry .........

(3) Ruggedised electron tubes for television/video cameras having a maximum
length-to-bulb diameter ratio of S:10r1ess ........cooviviiiiiiiiiiiiniiniie
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IL1555  (4) specially designed components for the electron tubes specified in heads (1) to
(cont.) (3) @bOVE (INCIUSIVE) ......c.eevemvrririeriereuririnieeeaeeeeteeeseeeeeeereree e eesses e

IL1556 Optical elements and elements for optical tubes, the following—

(1) Non-flexible fused fibre optic plates or bundles, having a fibre pitch (centre
to centre spacing) of less than 10 micrometres; a light-absorbing medium
surrounding each fibre or interstitially placed between fibres; and a diameter
greater than 13 MM .......ooooiiiiiiiiiiiiiiiiieri et e e e e

(2) Microchannel plates for electron image amplification, having 15,000 or more
hollow tubes per plate; and a hole pitch (centre to centre spacing) of less than 25
MUCTOMELIES eiiiiiiiiiiiiiiieiiee e eeeeeee e eee e e e e e eeeeeeeseee s s e e s eeeseeeeeeeaaeeseeeseeas

(3) Semi-transparent photocathodes incorporating epitaxially grown layers of
compound semi-conductors, such as gallium arsenide ................ccccevveveveannnn...

(4) Diffractive type optical elements specially designed for display screens,
having any of the following characteristics—

(a) a transmission of more than 90% outside the reflection band and a
reflection of more than 75% inside the reflection band, which has less than

15 nanometres bandwidth and is matched to the frequency of the display

Light SOUICE; ..vvvvninirniiiin et e e eeeee e eeeerereraeenrennrnas

(b) arear projection screen brightness gain of more than 10 times the gainof a
Lambertian scatterer with an equivalent area, and less than 10% variation

in brightness across the exit aperture; or ............cceeeveeeeeevevevvvvnnnnennnn.

(¢) specially designed for use in helmet-mounted displays .........................

IL1558 Valves and cathodes, the following—

(1) Valves in which space charge control is utilised as the primary functional
parameter, the following—
(a) valves rated for continuous wave operation above 4 GHz at the maximum
rated anode dissipation ...............eeiiririiiiiiiiiiiii e,
(b) valves rated for continuous wave operation within the frequency range 0.3
GHz to 4 GHz and for which (under any condition of cooling) the product
of the maximum rated anode dissipation (expressed in W) and the square
of the maximum frequency (expressed in GHz) at the maximum rate
anode dissipation is greater than 10* ................cccoeoeviiiieeiriviiinennn.,
except
valves specially designed for television transmitters operating in the
frequency range 0.47 GHz to 0.96 GHz and rated for operation without a
grid current, for which the product of the rated anode dissipation
(expressed in W) and the square of the maximum frequency (expressed in
GHz) is not greater than 2 X 10%
(c) valves rated only for pulse operation above 1 GHz, with maximum peak
pulse output power greater than 45kW ............cccoovvviivneereieieneneannnn,
(d) valves rated only for pulse operation between 0.3 and 1 GHz and for
which (under any condition of cooling), the product of the peak pulse
output power (expressed in W) and the square of the maximum frequency
(expressed in GHz) is greaterthan 4.5 X 10 ............cooeovvvevvevrivnnnnnn...
() valves, specially designed for use as pulse modulators for radar or similar
appheations, the following— N
(i) having a peak anode voltage rating of 100kV ormore .................
(ii) rated for a peak pulse power of 20 MW Or more .........................

(see also the entry in this Group relating to pulse modulators);

(2) Valves which utilise interaction between a beam of electrons and microwave
elements and in which the electrons travel in a direction perpendicular to the
applied magenetic field, including but not limited to magnetrons, crossed-field
amplifier valves and crossed-field oscillator valves ..............coc..ovveivnevevenneennen.,

except
(a) fixed frequency and tunable pulsed magnetrons and crossed-field amplifier
valves, the following—

(i) magnetrons designed to operate at frequencies below 3 GHz with a
maximum rated peak output power of 5 MW or less;
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IL1558 (ii) magnetrons designed to operate at frequencies of between 3 GHz
(cont.) and 12 GHz if the product of the maximum rated peak output power
(expressed in kW) and the frequency (expressed in GHz) is less than
4200 and the “frequency tuning time” is more than 100
milliseconds; and
(iii) crossed-field amplifier valves designed to operate at frequencies
below 4 GHz with a maximum rated peak output power of 1.2 MW
or less and a gain of less than 15dB;

In this entry “frequency tuning time” is the time required to change the
operating frequency from a starting frequency, through the maximum
frequency, through the minimum frequency, and return to the starting
frequency, ie one complete tuning cycle.

(b) fixed frequency continuous wave magnetrons designed for medical,
industrial heating or cooking purposes, operating at a frequency of 2.375
GHz + 0.05 GHz, or 2.45 GHz * 0.05 GHz with a maximum rated output
power not exceeding 6 kW, or at a frequency lower than 1 GHz with a
maximum rated power output not exceeding 25 kW;

(3) Valves which utilise the interaction between a beam of electrons and
microwave elements or cavities and in which the electrons travel in a direction
parallel to the applied magnetic field, including but not limited to klystrons and
travelling Wave tUDES, .......uuvviurvirieeiiiiiiiniiiiiii s

except

(a) continuous wave valves designed for half an octave or lesser bandwidth
(where the highest operating frequency is equal to or less than 1.5 times
the lowest operating frequency) and having all the following characteris-
tics—

(i) designed to operate below 20 GHz;
(i) the product of the rated output power (expressed in W) and the
frequency (expressed in GHz) is less than 300;
(iii) no multiple grid electron guns; and
(iv) collectors with no more than two depressed stages;

(b) pulsed valves designed for half an octave or lesser bandwidth having
collectors with no more than two depressed stages and having either of the
following characteristics—

(i) peak saturated output power not exceeding 1 kW and average
power not exceeding 40 W at or below 10 GHz; or

(ii) peak saturated output power not exceeding 100 W and average

power not exceeding 20 W at frequencies between 10 and 20 GHz;

(c) pulsed valves designed for fixed frequency operation at frequencies less

than 3.5 GHz, having a peak output power of 1.6 MW or less and an
operating bandwidth less than one per cent; and

(d) valves used as fixed-frequency or voltage-tunable oscillator valves

designed to operate at frequencies below 20 GHz with a maximum output

power of less than 3W;

(4) Valves which utilise interaction between an electron beam and microwave
elements or cavities but do not require a magnetic field to control or focus the
electron beam, except low power reflex oscillator klystrons designed to operate at
frequencies below 20 GHz and at a maximum output power of less than 3IW......

(5) Valves which utilise interaction between a beam of electrons and microwave
elements or cavities in which the electrons drift in a direction parallel to the applied
magnetic field but also require for their operation a large component of velocity
transverse to the direction of the applied magnetic field, including but not limited to
gyrotrons, ubitrons and PEMIOTONS ........erviiiiiiiiiiiiiiiiiiniinn e

(6) Valves designed to withstand on any axis an acceleration of short duration
(shock) greater than 1,000 B.......cocuvvveririenniiniieiiiniiiiiir e

(7) Valves designed for operation in ambient temperatures exceeding 200°C.......

(8) Valves specified in sub-heads (3), (4) or (5) above which are designed to
operate with no filament or cathode heating element..................ooeieiinnneenn.

(9) Valves which use a modulated beam of electrons striking one more
semiconductor diodes to provide power gain (see also the entry in this Group
relating to semiconductor diodes) ........veerieeeeerieiiiiiii



IL1558
(cont.)

IL1559

IL1560

IL1561

IL1564

(10) Cathodes for electronic vacuum tubes, the following—
(a) specially designed for tubes specified in sub-heads (1) to (9) above; or......

(b) impregnated cathodes capable of producing a current density exceeding
0.5 A/cm’ at rated operating CONditions...............ccvveeeeiivreeeeriverennnns

(11) specially designed components for the valves specified in this entry ...........

except valves specified in heads (1) and (3) above, specially designed for civil
telecasting according to CCIR or OIR standards.

Hydrogen/hydrogen isotope thyratrons of ceramic metal construction, and
accessories therefor, having any of the following characteristics—

(1) apeak pulse power output of 20 MW OF MOTE .....ccocvvvveriiivneiineerereneennnnns
(2) apeak anode voltage of more than 25kV or.........cc..cocvviivirnicnienrnnnnrennnn.

(3) apeak currentratingof morethan 1.5 kA ...........ccccivviviinnnniniiinrenninnnnnn.

Note: for thyratrons rated for both single shot (crowbar) and modulator service, the
figure for modulator service should be used.

Capacitors designed for or capable of maintaining their rated electrical or
mechanical characteristics during their specified operating lifetime, the following—

(1) Monolithic ceramic capacitors (other than boundary layered capacitors)
using non-ferro-electric strontium titanate (SrTiO;) dielectric rated for operation
over the whole range of ambient temperatures from below —55°C to above + 85°C ..

(2) Other capacitors rated for operation at ambient temperatures below —-55°C or
AbOVE 4 200°C ..eiiiiiiiiiiii it re e e e tb s e e et e e anaeanas

See also the entry in Group 4 relating to technology for the design and production
of tantalum capacitors.

Materials specially designed and manufactured for use as absorbers of elec-
tro&nagnetic waves having frequencies greater than 2 X 10°® Hz, and less than 3 X
TOP P HZ. o iiiiiii e e st s saa sr e

except the following—

(1) Hair type absorbers, whether constructed of natural or synthetic fibres, with
non-magnetic loading to provide absorption;

(2) Absorbers whose incident surface is non-planar in shape, including pyramids,
cones, wedges and convoluted surfaces, and which have no magnetic loss; and

(3) Absorbers whose incident surface is planar and which are either plastic foam
materials (flexible or non-flexible) with carbon loading to provide absorption, or
organic binders with magnetic material loading which provide resonant absorption
performance, being absorbers or binders having both of the following characteris-
tics—

(a) a tensile strength of less than 7 X 10° N/m? (1,016 psi) and a compressive
strength of less than 14 x 10° N/m? (2,032 psi); and

(b) not capable of withstanding temperatures higher than 176°C.
In this entry, “resonant absorption performance” is defined as less than 5%

echo compared with metal over a bandwidth of not more than +15% of the
centre frequency of the incident energy.

Electronic component assemblies, modules, printed circuit boards with mounted
components, substrates and integrated circuits, including packages therefor, the
following—

(1) Substrates for printed circuit boards including ceramic substrates and coated
metal substrates (single-sided, double-sided or multilayer), and thin copper foils
11415 1 {0 PP PPIORRU
except:

(a) printed circuit boards manufactured from any of the following materials:
(i) paper base phenolics;
(ii) glass cloth melamine;
(iii) glass epoxy resin uncoated or coated with copper foil of a thickness
of 18 micrometres (0.00071 inch) or greater;
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IL1564
(cont.)

(iv) polyethylene terephthalate;
(v) any other insulating material having all of the following characteris-
tics—
(a) a maximum continuous rated operating temperature not
exceeding 423 K (150°C);
(b) a dissipation factor equal to or greater than 0.009 at 1 MHz
(c) a relative dielectric constant equal to or less than 8 at 1 MHz;
and
(d) a coefficient of expansion equal to or greater than +10°° K over
a temperature range of 273 K to 393 K (0 to 120°C);
(b) ceramic substrates having not more than two layers of interconnections,
including the ground plane;
(c) copper foil having a thickness of 18 micrometres (0.00071 inch) or greater.

(2) Ceramic packages for integrated circuits which are designed for hermetically
sealed pin or pad grid array, leadless carrier or surface-mounted configurations .....

except those having all of the following characteristics—
(a) single-in-line, dual-in-line or flat-pack configuration;
(b) pin, pad or lead spacings of 2.5 mm or more or 100 mils or more; and
(c) 40 leads or less.

(3) Assemblies, modules and printed circuit boards with mounted components,
the following:
(a) those containing substrates for printed circuit boards specified in head 1)
ADOVE .. iuiieieiiernirrrieurinrterteeettieuaeretstnsarrasananasiosistotsiittorttiiaes
(b) those containing microprocessor, micro-computer or memory microcir-
cuits or other components specified elsewhere in this Group,.................
except
(i) assemblies incorporating components specified in this Group but
which components are capacitors;
(ii) power supply assemblies;
(iii) assemblies, modules and printed circuit boards with mounted
components designed for equipment not otherwise specified in this
Schedule and which, by nature of their design, performance, lack of
user accessible programmability, lack of user-accessible microprog-
rammability, software, microprogramme control or specialised logic
control, are substantially restricted to the particular application for
which they have been designed.
For assemblies, modules or printed circuit boards with mounted
components which are designed for, or which have the same
functional characteristics as electronic computers or related equip-
ment, see IL 1565.
Assemblies, modules or printed circuit boards with mounted
components which are designed for, or have the same functional
characteristics as, equipment specified in this schedule shall be rated
against the parameters of appropriate equipment items. In such
cases, however, the relevant temperature parameters have to be
changed into below 218 K (-55°C) or above 358 K (85°C).

(4) Microcircuits (monolithic integrated circuits, microprocessor, microcompu-
ter, multichip, hybrid, film or integrated optical types), ...........ccccoumuninnninniinins
except

(a) encapsulated passive networks;

(b) encapsulated integrated circuits (other than those designed or rated as
radiation hardened and other than those rated for operation below -40°C
or above +85°C) packaged in TO-5 outline cases (7.7 to 9.4 mm diameter)
or in non-hermetically sealed cases, the following~

(i) bipolar monolithic integrated circuits having all the following
characteristics—

(a) encapsulated in a package having 24 terminals or less;
(b) a basic gate propagation delay time not less than 3 nanoseconds;

(c) designed to perform a single digital logic function or a
combination of digital logic functions;

(d) a basic gate power dissipation of no less than 2m W;
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IL1564
(cont.)

(ii)

(ii)

(v)

V)

(vi)

(¢) a product of the basic gate propagation delay time and the basic
gate power dissipation per gate of no less than 30 pJ for types having
a basic gate propagation delay time of 3 nanoseconds or more and
less than 5 nanoseconds.

bipolar monlithic integrated circuits, the following:

switches, electronic, externally controlled by inductive, optical or
magnetic means, including threshold value switches, with switching
times of 0.5 microsecond or more, designed for civil applications.

complementary metal-oxide semi-conductor (CMOS) monolithic
integrated circuits designed for operation as digital logic circuit
elements, the following—

gates, inverters, buffers, flip-flops, latches, multivibrators, bilateral
switches, display drivers, fixed counters, fixed frequency dividers,
storage registers, decoders, voltage translators, encoders, Schmidt-
triggers, delay timers, carry generators or clock generators, or any
combination of the above digital logic functions, having both of the
following characteristics—

(a) encapsulated in a package having 24 terminals or less;

(b) a minimum value of the basic gate propagation delay time under
any rated conditions of not less than 10 nanoseconds;

Positive-channel type or negative-channel type metal oxide semicon-
ductor (PMOS or NMOS) having all of the following characteristics—

(a) specially designed for use as serial digital shift registers;

(b) a maximum clock rate of 10 MHz; and

(c) a maximum number of bit per package of 1024.

silicon microcomputer microcircuits other than bit-slice microcom-
puter microcircuits, having all of the following characteristics—

(a) a word size to speed ratio of less than or equal to 1.1 bit per
microsecond;

(b) a speed-power dissipation product of greater than or equal to
1.2 microjoules;

(c) an on-chip read-only storage (ROM), not including the
microprogramme of less than or equal to 4,096 byte;

(d) an on-chip random-access memory (RAM) of less than or equal
to 128 byte;

(e) containing no programmable read-only storage (PROM);

(f) an operand (data) word length of less than or equal to 8 bit;
(8) not capable of using off-chip storage for programme storage;
(h) not containing multiplication capabilities, general purpose
operating systems or high order languages;

(i) not rated for operation below 253 K (- 20°C) or above 348 K
(+75°C); and

(j) mask programmed by the manufacturer for a civil application;
silicon microprocessor microcircuits, other than bit-slice microp-
rocessors, having all of the following characteristics—

(a) a word size to speed ratio of less than or equal to 1.25 bit per
microsecond;

(b) a speed-power dissipation product of greater than or equal to 2
microjoules;

(c) containing no on-chip ROM or PROM;

(d) containing on-chip RAM of less than or equal to 1,024 bit;
(€) capable of addressing off-chip memory not greater than 65,536
byte;

(f) an operand (data) word length of less than or equal to 8 bit and
not having an arithmetic logic unit (ALU) wider than 8 bit;

(g) not containing multiplication instructions; and

(h) not rated for operation below 253 K (-20°C) or above 348 K
(75°C);
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IL1564
(cont.)

(vii)

In sub-heads (b) (v) and (b) (vi) “speed” in each case means the
time to fetch an operand C and another operand D, both from an
external storage outside any work register, add these operands and
put the result back in storage; and

“speed-power dissipation product” in each case means the product
of the speed and the typical value of the power dissipation, at the
clock frequency used in the speed calculation;
storage monolithic integrated circuits or multichip integrated
circuits, the following—
(a) Read-only (ROMs), having all of the following characteristics—
(i) Mask programmed by the manufacturer for a civil applica-
tion prior to shipment;
(ii) A maximum of 8,192 bit per package;
(iii) A maximum access time of not less than 450 nanoseconds;
(iv) Not rated for operation at an ambient temperature below
253 K (-20°C) or above 348 K (75°C);
(b) Positive-channel type or negative-channel type metal-oxide
semiconductor read-only (PMOS — or NMOS-ROMs), having all of
the following characteristics—

(i) Mask programmed by the manufacturer for a civil applica-
tion prior to shipment;

(ii) A maximum of 32,768 bit per package;
(iii) A maximum access time of not less than 450 nanoseconds;

(iv) Not rated for operation at an ambient temperature below
253 K (-20°C) or above 348 K (75°C);

(c) Positive-channel type or negative-channel type metal-oxide
semiconductor read-only (PMOS — or NMOS-ROMs), having all of
the following characteristics—

(i) Mask programmed or designed as character generators for a
standard character font;

(ii) A maximum access time of not less than 250 nanoseconds;

(iii) Not rated for operation at an ambient temperature below
253 K (-20°C) or above 348 K (75°C);

(d) Programmable (non-erasable) read-only (PROMs) having all of
the following characteristics—

(i) Programmed by the manufacturer for a civil application
prior to shipment;

(i) A maximum of 2,048 bit per package;
(iii) A maximum access time of not less than 250 nanoseconds;

(iv) Not rated for operation at an ambient temperature below
253 K (-20°C) or above 348 K (75°C);

(¢) Programmable (non-erasable) read-only (PROMs) having all of
the following characteristics—

(i) Programmed by the manufacturer for a civil application
prior to shipment;

(i) A maximum of 8,192 bit per package;
(iii) A maximum access time of not less than 450 nanoseconds;

(iv) Not rated for operation at an ambient temperature below
253 K (-20°C) or above 348 K (75°C);

(f) Bipolar random-access (RAMs), having any of the following
pairs of characteristics—

(i) A maximum of 64 bit per package and a maximum access
time of not less than 30 nanoseconds;

(i) A maximum of 256 bit per package and a maximum access
time of not less than 40 nanoseconds;

(iii) A maximum of 1,024 bit per package and a maximum access
time of not less than 45 nanoseconds;

(g) Metal-oxide semiconductor dynamic random access (MOS-
DRAMS), having all of the following characteristics:

(i) A maximum of 4,096 bit per package;
(ii) A maximum access time of not less than 250 nanoseconds;

66



I.1564 (iii) Not rated for operation at an ambient temperature below
(cont.) 253 K (-20°C) or above 348 K (75°C);
(h) Metal-oxide semiconductor static randon access (MOS-
SRAMs), having both of the following characteristics—
(i) A maximum of 1,024 bit per package;
(ii) A maximum access time of not less than 450 nanoseconds;
(viii)) monolithic or hybrid integrated circuits, the following—
(a) non-reprogrammable circuits, not capable of addressing exter-
nal memory, specially designed for, and which by virtue of circuit
design are normally limited to use in simple calculators which
perform a single function in response to a keystroke, and are capable
of performing a floating point addition of 13 decimal digits (mantissa
only) or less in not less than 20 milliseconds:
(b) non programmable circuits specially designed for, and which by
virtue of circuit design are normally limited to use only in simple key
programmabile calculators having both the following characteristics—

(i) capable of executing a sequence of not more than 256
programme steps introduced into a programme memory on the
chip by a sequence of keystrokes; and

(ii) capable of performing a floating point addition of 13 decimal
digits (mantissa only) or less in not less than 20 milliseconds;
(ix) Peripheral positive—channel type or negative—channel type metal-
oxide semiconductor (PMOS or NMOS) monolithic integrated
circuits or multichip integrated circuits, designed only for:
(a) the support of microprocessor microcircuits which are specified
in subhead 4(b)(v) above
and
(b) any of the following functions:
(i) Parallel input/output controller (PIO)
(ii) Serial input/output controller (SIO)
(ii)) Dual asynchronous receiver/transmitter (DART)
(iv) Counter-timer circuit (CTC)
(x) amplifier integrated circuits the following—
(a) untuned AC amplifier circuits having a bandwidth of less than 3
MHz and a maximum rated power dissipation of 5 W or less at an
ambient temperature of 298 K (25°C);
(b) audio amplifier microcircuits having a maximum rated continu-
ous power output of 50 W or less at an ambient temperature of 298
K (25°C);
(c) operational amplifier microcircuits having all of the following
characteristics—
(i) a typical unity-gain open loop bandwidth of not more than
5 MHz;
(ii) a typical open-loop voltage gain of not more than 10°, i.e.
120 dB;

(iii) either a maximum intrinsic rated input offset voltage of not
less than 1 mV, or a maximum input offset voltage drift of not less
than 5 microvolts per K (°C);

(iv) a typical slew rate at unity gain not exceeding 6 V/
microsecond provided that, for microcircuits having a typical slew
rate, at unity gain, greater than 2.5 microvolts/second, the typical
power dissipation is greater than 10 milliwatts per amplifier;

(v) isolation amplifier microcircuits;

(vi) instrumentation amplifier microcircuits having all of the
following characteristics—

(a) a best case rated linearity of not better than + 0.01% at a
gain of 100;

(b) a maximum gain-bandwidth product not greater than 7.5
(expressed in MHz) and

(c) a typical slew rate at unity gain not exceeding 3 V/
microsecond;
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IL1564 (xi) analogue multiplier or divider integrated circuits having both the
(cont.) following charactersistics—
(a) a best case rated non-linearity of not better than £ 0.5% of full
scale; and
(b) a -3 dB small-signal bandwidth of not more than 1 MHz;

(xii) voltage integrated circuits, whether or not rated for operation above
+ 85°C, the following—

(a) voltage reference circuits having both of the following charac-
teristics—
(i) a rated accuracy of no better than £ 0.1%; and
(i) a temperature coefficient of voltage not less than 15 x 107/
K or

(b) voltage comparator microcircuits having both the following
characteristics—

(i) a maximum input offset voltage of not less than 2 mV; and
(i) a typical switching speed of not less than 30 nanoseconds;

(c) linear type voltage regulators having both the following
*  characteristics—

(i) a rated nominal output voltage of 50 V or less; and
(ii) a maximum output current of 2 A or less;

(d) switching type voltage regulators having both the following
characteristics—

(i) a rated nominal output voltage of 40 V or less; and

(ii) a maximum output current of 150 mA or less;

(xiii) bipolar microcircuits designed for operation in civil applications as
externally controlled (by inductive, magnetic or optical means)
electronic switches or as threshold value switches with switching
times of 0.5 microsecond or greater;

(xiv) non-coherent light-emitting alphanumeric displays not incorporating
a monolithic integrated circuit;

(xv) non-coherent light-emitting alphanumeric displays incorporating a
monolithic integrated circuit used for decoding, controlling and/or
driving that display, provided that the integrated circuit is not
integral with the actual display device;

(xvi) simple encapsulated photo-coupler (transopter) circuits with electri-
cal input and output and which incorporate non-coherent light-
emitting diodes;

(xvii) interface integrated circuits, the following—

(a) line drivers and line receivers, having a typical propagation
delay time from data input to output of not less than 15
nanoseconds;

(b) peripheral and display drivers having all of the following
characteristics—

(i) a maximum rated output current of 500 mA or less;

(ii) a typical propagation delay time from data input to output
of not less than 20 nanoseconds; and

(iii) a maximum rated output voltage of 80 V or less;
(c) sense amplifiers having both the following characteristics—

(i) a typical propagation delay time from data input to output
of not less than 15 nanoseconds; and
(ii) a typical input threshold voltage of not less than 10 mV;
(d) storage or clock drivers having all of the following characteris-
tics—
(i) a maximum rated output current of 500 mA or less;
(ii) a maximum rated output voltage of 30 V or less; and
(iii) a typical propagation delay time from data input to output
of not less than 20 nanoseconds;

(xviii) voltage-to-frequency converter circuits not employing delta or delta/
sigma modulation techniques, having both the following characteris-
tics—

(a) a rated accuracy of not better than + 0.01% of full scale;
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111564 (b) a gain drift not less than + 50 x 109K at rated frequency;
(cont.) (xix) Rms-to-dc voltage converter circuits;

(xx) analogue-to-digital and digital-to-analogue converter integrated
circuits (other than coder, decoder or coder/decoder (codec)
microcircuits specially designed for voice), the following—

(a) analogue-to-digital converter circuits having both the following
characteristics—

(i) a maximum conversion rate to rated accuracy of no more
than 50,00 complete conversions per second, ie a conversion time
to maximum resolution of no less than 20 microseconds; and

(ii) an accuracy of not better than 0.025% of full scale over the
specified operating temperature range;

(b) digital-to-analogue converter circuits having both the following
characteristics—

(i) a maximum settling time to rated linearity of not less than 5
microseconds for ‘*‘voltage output” and not less than 250
nanoseconds for current output converters; and

(ii) a non-linearity of not better than + 0.025% of full scale
over the specified operating temperature range;

(c) analogue-to-digital converters microcircuits specially designed
for digital voltmeter applications and permitting characteristics
corresponding to those of instruments not specified in head (12) of
the entry in this group relating to electronic measuring equipment.
(xxi) Silicon monolithic integrated circuits, microcomputer microcircuits,
microprocessor microcircuits, multichip integrated circuits, film type
integrated circuits, hybrid integrated circuits or optical integrated
circuits having all of the following characteristics—
(a) no user-accessible microprogrammability; and
(b) designed or programmed by the manufacturer for any of the
following applications only—

(i) car electronics (eg entertainment, instrumentation, safety,
comfort, operations or pollution);

(ii) home electronics (eg audio and video equipment), applian-
ces, safety, education, comfort, remote controlled toys or
amusement;

(iii) timekeeping applications (eg watches or clocks);

(iv) personal communications up to 150 MHz, including
amateur radio communication and intercom;

(v) cameras ‘including cine cameras but excluding imaging
micro-circuits; or

(vi) medical electronic prostheses (eg cardiac pacemakers,
hearing aids);

(xxii) timing integrated circuits having both of the following characteris-
tics—
(a) a typical timing error of not less than + 0.5%; and
(b) a typical rise time of not less than 100 nanoseconds;

(xxiii) sample and hold integrated circuits having both of the following
characteristics—
(a) an acquisition time of not less than 10 microseconds; and
(b) a maximum non-linearity error equal to or not worse than *
0.01% of full scale for a hold time of 1 microsecond;

(5) Unencapsulated silicon based integrated circuits which are not designed or
rated as radiation hardened and which are-
(a) bipolar monolithic integrated circuits having all of the following
characteristics—
(i) designed to perform a single digital logic function or a combination
thereof;
(ii) a basic gate propagation delay time not less than 5 nanoseconds;
(iii) a product of the basic gate propagation delay time (in nanoseconds)
and the basic gate power dissipation per gate (in milliwatts) not less
than 70 pJ and;
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IL1564 (iv) not more than 24 input/output pads.
(cont.) (b) bipolar monolithic integrated circuits having all of the following
characteristics—

(i) designed for operation in civil applications;
(ii) being electronic switches, externally controlled by inductive,
magnetic or optical means;

(iii) being threshold valve switches;
(iv) with switching times of 0.5 micro-seconds or more; and
(v) not more than 24 input/output pads.
(c) Monolithic integrated circuits having all of the following characteristics—
(i) no “‘user-accessible microprogrammability”;

(ii) designed for and by virtue of circuit design limited to use in civil
radio or television receivers;

(iii) rated for operation at 11 MHz or less;

(iv) not designed for station scanning applications;

(v) not utilising charge-coupled device (CCD) technology;
(vi) not intended for beam lead bonding; and

(vii) if intended for video or luminance amplifiers, having a maximum
rated supply voltage not exceeding 30 V;

and a typical bandwidth not exceeding 7.5 MHz;
(d) “Monolithic integrated circuits” having all of the following characteristics—
(i) no “user-accessible microprogrammability”’;
(ii) not utilising charge-coupled device (CCD) technology;
(iii) not intended for beam lead bonding; and
(iv) designed or programmed by the manufacturer for Timekeeping
applications (eg watches or clocks) or Cardiac pacemakers or
hearing aids;
(¢) amplifier monolithic integrated circuits, the following-
(i) audio amplifiers having a maximum rated power output of 25 W or
less at a case temperature of 298 K (25°C);
(i) operational amplifiers, having all of the following characteristics—
gﬁ{a typical unity-gain open-loop bandwidth of not more than 5
Z;
((jb) a typical open-loop voltage gain of not more than 562,000 or 115

(c) a maximum intrinsic rated input offset voltage of not less than
2.5 mV,; and

(d) a typical slew rate at unity gain not exceeding 2.5 volt/
microsecond;
(f) voltage monolithic integrated circuits as follows—

(i) voltage comparators, having a maximum input offset voltage of no
less than 5 mV and a typical switching speed, ie typical response time
of no less than 50 nanoseconds;

(i) linear type voltage regulators, having a rated nominal output voltage
of 40 V or less and a maximum output current of 1 A or less;

(iii) switching type voltage regulators, having a rated nominal output
voltage of 40 V or less and a maximum output current of 150 mA or
less;

(6) Encapsulated integrated circuits which are not designed or rated as radiation
hardened and which are-

(a) not rated for operation at an ambient temperature below 223 K (—40°C) or
above 358 K (85°C);

(b) packaged in hermetically sealed ceramic packages specified in subhead (b)
above;

(c) containing unencapsulated integrated circuits specified in subhead 5
above;
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IL1564 In this entry—

(cont.)

“assembly” means a number of components (i.e. circuit elements, discrete
components, microcircuits) connected together to perform a specific function
or functions, replaceable as an entity (and normally capable of being
disassembled);

“circuit element” means a single active or passive functional item in an
electronic circuit, such as one diode, one transistor, one resistor or one
capacitor;

“discrete component” means a separately packaged circuit element with its
own external connections;

“film type microcircuit” means an array of circuit elements and metallic
interconnections formed by deposition of a thick or thin film on an insulating
substrate; ’

“hybrid microcircuit” means a microcircuit consisting of a combination of film
type microcircuits and monolithic integrated circuit elements or combinations
of either with discrete components or circuit elements;

“microcircuit” means a device in which a number of passive and active circuit
elements are considered as indivisibly associated on or within a continuous
structure to perform the function of a circuit;

“microcomputer microcircuit” means an electronic logic unit capable of
executing instructions from internal memory on data contained in the internal
memory;

“microprocessor microcircuit” means a single package (normally single-chip)
electronic logic unit capable of executing from external memory a series of
general purpose instructions contained in the external memory;

“module” means an assembly, replaceable as an entity, not normally capable
of being disassembled;

“monolithic integrated circuit” means a microcircuit fabricated as a single
component consisting of elements formed in or on a single semi-conducting
subtrate by diffusion, implantation or deposition;

“multichip integrated circuit” means a microcircuit containing two or more
monolithic integrated circuit chips bonded to a common substrate;

“optical integrated microcircuit” means a microcircuit containing one or more
elements designed to function as a photosensor or photoemitter, or to perform
optical or electro-optical functions;

“prediffused microcircuit” means an arrangement of elements of monolithic
integrated circuits, formed within a single semi-conducting substrate, which
can be subsequently interconnected or otherwise modified to perform one of a
variety of functions; and

“related integrated optical microcircuit” means a microcircuit containing one
or more elements designed to function as a photosensor or photoemitter, or to
perform optical or electro-optical functions.

Burst transmitters and associated receiving equipment (except simple on-line morse
or other data signal convertors or standard items of ADP equipment) and
specialised assemblies, sub-assemblies and components therefor .......................

In this entry a burst transmitter is any electronic equipment or device for use with
radio or other communications systems, whether part of a transmitter or
modulation device or ancillary to it, which has a capability to accept and store data
(telegraphic, speech or other) and to transmit these at transmission speeds/bit rates
which are multiples of the input keying speed/bit rates, the purpose or effect of
which is to reduce total message duration time and thus to evade detection by other
than the intended recipient.

Electrical or electronic equipment, whether or not separately specified in an entry
in this Schedule, in respect of which a certificate has been issued to the knowledge
of the exporter by or on behalf of the Secretary of State to the effect that the
equipment to which the certificate relates meets or has been modified or designed
to meet government standards concerned with the limitation of compromising
electromagnetic radiation ............ccoeviiiiiiniiiniiniiiireiir e
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GROUP 3G

Note. Goods specified in the heads of this Group may also be specified in Group 1 of this
Part of this Schedule.

Scientific Instruments and Apparatus, Servo-Mechanisms and Photographic Equipment.

IL1565 Computers, electronic, related equipment, equipment or systems incorporating
such computers, and specially designed components and accessories for such
computers and related equipment, the following-

(1) Analogue or digital computers and related equipment therefor, designed or
modified for use in airborne vehicles, missiles or space vehicles and rated for
continuous operation at temperatures from below 228 K (—45°C) to above 328 K

[ 2 ) TP PP A
(2) Analogue computers other than those specified in head (1) above, and
related equipment therefor ............coooiiiiiiiiiiiiii A

except those having neither of the following characteristics—
(a) capable of containing more than 20 summers, integrators, multipliers or
function generators; nor
(b) having facilities for readily varying the interconnections of the components
specified in (a) above.
(3) Digital computers other than those specified in head (1) above, and related
equipment therefor, having any of the following characteristics—
(a) designed or modified to limit electro-magnetic radiation to levels below

those acceptable for normal civil US€ ........oceivviiieniiniiniiiiiniiinnininnnn, A
(b) ruggedised or radiation-hardened for military use; or ..............c.......... A
(c) modified for military use ...........ccooeveiiiiiiiiiiiiiiniii A

(d) designed or modified for certifiable multi-level security or certifiable user
isolation applicable to government classified material or to applications
requiring an equivalent level of security.

(4) Equipment or systems incorporating analogue or digital computers specified

inheads (1) or (3)@bove ........cccevviiiviniiiiiiiiciii A

(5) Hybrid computers, and related equipment therefor, having all the following

characteristics—

(a) the analogue section as specified in head (2) above ............ccooevvinnnnnne, A

(b) the digital section having an internal fixed or alterable storage of more
than 2,048 bit; and ......ovvvrviiiiiiiriiieiieeirieenirecerieercscieanrissariecasnens A

(c) incorporating facilities for processing numerical data from the analogue
section in the digital section Or viCe VErsa ..........c.cccviiivrvincincnininnnene A

(6) Digital computers, or analogue computers specified in heads (1) and (2)
above, incorporating equipment for interconnecting analogue computers with
digital COMPULETS .....cvviiniiniiiiiiniiiiiiiiriiiii it ras e eae A

(7) Digital computers, and related equipment therefor, other than those
specified in heads (1), (3) and (6) above, whether or not embedded in, incorporated
in or associated with equipment or systems, including but not limited to the

following—
(a) digital computers and related equipment designed or modified for—
(1) Signal ProCeSSINgG .....c.cvveevvnrinciiiiiniiiiiiiiin i A
(ii) image enhancement .............cccovveiiiinniiiiiniiininien e A
(iii) local area NetWOrKS .......cccvvviiiieniniiiiiiiiii s A
(iv) multi-data-stream ProCessing ...........occevrierirvernirrissneerisensinens A

(v) combined recognition, understanding and interpretation of image,
continuous (connected) speech or connected word text, other than

signal processing or image enhancement ............c.ccovvuninienianenn, A
(vi) real time processing of sensor data— .........coeoieviernieniiiinieiniennnns A

(a) concerning events occurring outside the computer using facility;

and
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IL1565 (b) provided by equipment specified in the entries in Group 3F

(cont.) relating to navigation, direction finding, radar and airborne
communication equipment; communication, detection or tracking
equipment; marine or terrestrial acoustic or ultrasonic systems; or
telemetering and telecontrol equipment

(vii) microprocessor or microcomputer development systems ..............
(viii) fault tolerance ............coeevreervrmiuiiiiieeee e e
(ix) user-accessible microprogrammability ...............ccccoveirrrernennnnnn.
(x) data (message) SWitching .............cccuvvuieeieeieiiniiriiiiiniieeeeerennes
(xi) stored-programme-controlled circuit switching ..........................
(xii) wide-areanetworks ..........ccccccvveveriiiiiriieriiieiiiiiieieieeeeeeeee

(b) digital computers and related equipment therefor having both of the
following characteristics—

(i) size, weight, power consumption and reliability or other characteris-
tics, such as bubble memory, allowing easy application in mobile
tactical military systems; and ...............ccoevveeiiiiieiiieniiiie e

(ii) ruggedised above the level required for a normal commercial
(office) environment but not necessarily to that specified in head
(BUDB) ADOVE ....ccieieiiiiiin vt eiiier e ettt eei e evne e

except

(i) digital computers or related equipment therefor embedded in other
equipment or systems and having all of the following characteristics—
(a) being designed and used for non-strategic applications;

(b) by nature of design or performance restricted to the particular
application for which they have been designed;

(c) not being the principal element of the other equipment or
systems in which they are embedded;

(d) not being embedded in equipment or systems described
elsewhere in this Schedule;

(e) the total processing data rate of any one embedded digital
computer not exceeding 43 million bit per second;

(f) the sum of the total processing data rate of each embedded
digital computer not exceeding 100 million bit per second; and

(g) the embedded digital computers or related equipment therefor
not including either—

(i) equipment or systems specified in head (3) of the entry in
Group 3F relating to communication transmission equipment or
in the entry in this group relating to stored-programme-controlled
communication switching equipment; or
(ii) equipment specified in head (7)(a) above, other than for—-

(a) signal processing or image enhancement when lacking
user-accessible programmability and when embedded in
medical imaging equipment; or
(b) local area networks implemented by using integral
interfaces designed to meet ANSI/IEEE Standard 488-1978 or
IEC Publication 625-1;
(h) not including specified related equipment other than input/
output control unit-disc drive combinations having all of the
following characteristics—

(i) a total connected net capacity not exceeding 200 million bits

(ii) a total transfer rate not exceeding 5.5 million bit per second
(iii) no more than one independent drive and
(iv) a total access rate not exceeding 40 accesses per second

(ii) digital computers or related equipment therefor incorporated in
other equipment or systems and having all of the following
charcteristics—

(a) not being the principal element of the other equipment or
systems in which they are incorporated;

(b) not being incorporated in equipment or systems specified
elsewhere in this Schedule;

(c) the total processing data rate of any one incorporated digital
computer not exceeding 15 million bit per second;
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(cont.)

(d) the total internal storage available to the user not exceeding 9.8
million bit; and
(e) the incorporated digital computers or related equipment
therefor not including~
(i) related equipment specified elsewhere in this Schedule;
(i) equipment or systems specified in head (3) of the entry in
Group 3F relating to communication transmission equipment or
in the entry in Group 3F relating to stored-programme-controlled
communication switching equipment;
(iii) equipment specified in head 7(b) above; or
(iv) equipment specified in head 7(a) above, other than for-
(a) signal processing or image enhancement when lacking
user-accessible programmability and embedded in medical
imaging equipment; or
(b) local area networks implemented by using integral
interfaces designed to meet ANSVIEEE Standard 488-1978 or
IEC Publication 625-1;

(iii) digital computers, other than those specified in heads 7(a) and 7(b)

above, and related equipment in the form of complete systems and
having all the following characteristics—

(a) shipped as complete systems;

(b) designed for identifiable civil use;

(c) not specially designed for any equipment specified elsewhere in
this Schedule;

(d) having a total processing data rate not exceeding 6.5 million bit
per second;

(e) having a total internal storage available to the user not
exceeding 6.2 million bit;

(f) not incorporating any of the following—

(i) a central processing unit implemented with more than two
microprocessor or microcomputer microcircuits, other than any
dedicated microprocessor or microcomputer microcircuit used
solely for display, keyboard or input/output control, or any bit-
slice microprocessor microcircuit;

(i) a microprocessor or microcomputer microcircuit with more
than 16 bit word length or a bus architecture with more than 16
bit
(iii) analogue-to-digital or digital-to-analogue converter mic-
rocircuits —

(a) exceeding the limits specified in the entry in this Group
relating to converters, analogue-to-digital and digital-to-
analogue; and

(b) other than for direct driven video monitors for normal
public television;

(iv) specified related equipment other than input/output control
unit-disc drive combinations having all of the following charac-
teristics—

(a) a total transfer rate not exceeding 5.5 million bit per
second;

(b) a total connected net capacity not exceeding 200 million
bit;

(c) no more than one independent drive; and

(d) a total access rate not exceeding 40 accesses per second;

(v) related equipment specified elswhere in this Schedule; or
(vi) equipment specified in head (3) of the entry in Group 3F
relating to communication transmission equipment or in the entry
in this group relating to stored-programme-controlled communi-
cation switching equipment;
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IL1565 (iv) peripheral equipment, including that containing embedded microp-
(cont.) rocessor microcircuits which lack user-accessible-programmability,
the following—

(a) card punches and readers;
(b) paper tape punches and readers;
(c) manually operated keyboards and teletype devices;

(d) manually operated graphic tablets having not more than 1,024
resolvable points along any axis;

(e) impact printers;

(f) non-impact printers, other than as specified in heads (2) or (3) of
the entry in this Group relating to recording or reproducing
equipment, not exceeding—

(i) 2,000 lines (30 pages) per minute; or
(ii) 600 characters per second;
(g) plotting equipment, other than as specified in heads (2) or (3) of
the entry in this Group relating to recording or reproducing
equipment, producing a physical record by ink, photographic,
thermal or electrostatic techniques and having-
(i) a linear accuracy not better than +0.004%; and
(ii) an active plotting area of not more than 1,700 mm by 1,300
mm;
(h) digitising equipment generating rectilinear coordinate data by
manual or semi-automatic tracing of physical records and having—
(i) a linear accuracy not better than +0.004%; and
(it) an active digitising area of not more than 1,700 mm by 1,300
mm;
(i) optical mark recognition (OMR) equipment;
(j) optical character recognition (OCR) equipment which—
(i) does not contain signal processing or image enhancement
equipment; and
(ii) is only for-
(a) stylised OCR characters;

(b) other internationally standardised stylised character fonts;
or

(c) other characters limited to non-stylised or hand-printed
numerics and up to 10 hand-printed alphabetic or other
characters;

(k) cathode-ray tube displays for which circuitry and character-
generation devices, external to the tube, limit the capabilities to—

(i) alpha-numeric characters in fixed formats;

(ii) graphs composed only of the same basic elements as used for
alpha-numeric character composition; or

(iii) graphic displays for which the sequence of symbols and basic
elements of symbols are fixed;

(1) cathode-ray tube graphic displays, other than those containing
tubes specified in the entry in Group 3F relating to electronic
cathode-ray tubes, limited as follows—

(i) the maximum bit transfer rate from the electronic computer
to the display not exceeding 9,600 bit per second, other than
direct driven video monitors;

(ii) not more than 1,024 resolvable elements along any axis; and
(iii) not more than 16 shades of grey or colour; '

(m) cathode-ray tube graphic displays, other than those containing
tubes specified in the entry in Group 3F relating to electronic
cathode-ray tubes, provided that they are-

(i) part of industrial or medical equipment; and
(ii) not specially designed for use with electronic computers;

(n) graphic displays specially designed for signature or security
checking having an active display area not exceeding 150 sq ¢cm;

(o) other displays, provided that—
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(cont.)

(i) circuitry and character-generation devices external to the
display device (for example, panel or tube), and the construction
of this display device limit its capabilities to—

(a) alpha-numeric characters in fixed formats;

(b) graphs composed only of the same basic elements as used
for alpha-numeric character composition; or

(c) graphic displays for which the sequence of symbols and
basic elements of symbols are fixed; and
(ii) the displays are limited to—
(a) a capability for displaying no more than 3 levels (off,
intermediate and full on);
(b) a minimum character height of not less than 5.5 mm if the
area is 1,200 sq cm or less, or not less than 20 mm if the area is
more than 1,200 sq cm; and
(c) not having circuitry or non-mechanical character-genera-
tion devices as an integral part of the display device;
(p) light gun devices or other manual graphic input devices which
are—
(i) part of displays not specified elsewhere in this Group; and
(ii) limited to 1,024 resolvable elements along any axis;
(q) disc drives for non-rigid magnetic media (floppy discs) which do
not exceed—
(i) a gross capacity of 17 million bit;
(ii) a maximum bit transfer rate of 0.52 milion bits per second;
(iii) an access rate of 12 accesses per second;
(r) cassette/cartridge tape drives or magnetic tape drives which do
not exceed—
(i) a maximum bit packing density of 131 bit per mm (3300 bit
per inch) per track;
(i) a maximum bit transfer rate of 2.66 million bit per second;
or

(v) input/output interface or control units including those containing
embedded microprocessor microcircuits which lack user-accessible
programmability, the following—

(a) those designed for use with peripheral equipment specified in
exception (iv) of this head; or

(b) those designed for use with digital recording equipment
specially designed to use magnetic card, tag, label or bank cheque
recording media, specified in head (I)(b) of the entry in this Group
relating to recording or reproducing equipment.

(For technology relating to this entry, see the entry in Group 4 relating thereto.)

In this entry-

““access rate” of a seek mechanism means the reciprocal of the average access
time of the seek mechanism, “‘average access time” of a seek mechanism
means the sum of the average seek time and the latency time, “average seek
time” means the sum of the maximum seek time and twice the minimum seek
time, “maximum seek time”” is for fixed head devices zero or for moving head
or moving media devices the rated time to move between the two most widely
separated tracks, “minimum seek time” is for fixed head devices zero or for
moving head or moving media devices the rated time to move from one track
to an adjacent track, and “‘latency time”” means the rotational period divided
by twice the number of independent read/write heads per track;

“analogtie computer’” means equipment which can in the form of one or more
continuous variables, accept process and output data;

“associated” with equipment or systems means not feasibly capable either of
being removed from such equipment or systems or of being used for other
purposes, and not essential to the operation of such equipment or systems;
“communication channel” means the transmission path or circuit including the
terminating transmission or receiving equipment (modems) for transferring
digital information between distant locations;

“data device” means equipment capable of transmitting or receiving sequences
of digital information;
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IL1565 “data (message) switching” means the technique, including but not limited to
(cont.) store-and-forward or packet switching, for:

(a) accepting data groups (including messages, packages, or other digital or
telegraphic information groups which are transmitted as a composite
whole);

(b) storing (buffering) data groups as necessary;

(c) processing part or all of the data groups, as necessary, for the purpose
of control (routing, priority, formatting, code conversion, error
control, retransmission or journaling), transmission or multiplexing;
and

(d) retransmitting (processed) data groups when transmission or receiving
facilities are available;

“digital computer” means equipment which can, in the form of one or more
continuous variables, accept data, store data or instructions in fixed or
alterable storage devices, process data by means of a stored sequence of
instructions which is modifiable and provide output of data;

‘“embedded” in equipment or systems means not feasibly capable either of
being removed from such equipment or systems or of being used for other
purposes;

“fault tolerance” means the capability to perform correctly without human
intervention after failure of any assembly, so that there is no single point in the
system the failure of which could cause catastrophic failure of the system’s
functioning; and “assembly” means a number of components (circuit
elements, discrete components, microcircuits) connected together to perform a
specific function or functions, replaceable as an entity (and normally capable
of being disassembled);

“hybrid computer” means equipment which can accept data, process data in
both analogue and digital representations and provide output of data;
“image digitiser” means a device for directly converting analogue representa-
tion of an image into a digital representation;

“image enhancement’” means the processing of externally derived information-
bearing images by algorithms such as time-compression, filtering, extraction,
selection, correlation, convolution or transformations between domains,
excluding algorithms using only linear or rotational transformation of a single
image, such as translation, feature extraction, registration or false coloration;
“incorporated” in equipment or systems means feasibly capable either of being
removed from such equipment or systems or of being used for other purposes,
but is essential to the operation of such equipment or systems;

“local area network” means a data communication system which allows an
arbitrary number of independent data devices to communicate directly with
each other and is confined to a geographical area of moderate size;

“main storage” means the primary storage for data or instructions for rapid
access by a central processing unit. It consists of the internal storage of a digital
computer and any hierarchical extension thereto, such as cache storage or non-
sequentially accessed extended storage;

“maximum bit packing density” means the density of recording specified in
accordance with the appropriate ANSI or ISO Standard (e.g. ANSI
X3.14-1979, ISO 1862-1975; ANSI X3.22-1973, ISO 1873-1876; ANSI
X3.39-1973, ISO 3788-1976; ANSI X3.48-1977, ISO 3407-1976; ANSI
X3.56-1977, 1SO 4057-1979; ANSI X3.54-1976);

“maximum bit transfer rate”-

(a) of a drum or disc drive is the product of the maximum number of binary
digit (bit) positions per unformatted track and the number of tracks which
simultaneously can be read or written, divided by the rotational period;

(b) of a magnetic tape drive is the product of the “‘maximum bit packing
density”, the number of data bits per character (ANSI) or per row (1SO),
and the maximum tape read/write speed;

“microprogramme” means a sequence of elementary instructions maintained
in a special storage, the execution of which is initiated by the introduction of its
reference instructions into an instruction register;

“most immediate storage” means the portion of the main storage most directly
accessible by the central processing unit. For single level main storage, this is
the internal storage, and for hierarchical “main storage”, this is the cache
storage; the instruction stack; or the data stack;
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(cont.)

“multi-data-steam processing” means the microprogramme or equipment
architecture technique which permits processing two or more data sequences
under the control of one or more instruction sequences by means such as
parallel processing; or structured arrays of processing elements;

“pet capacity” of a drum, disc or cartridge type streamer tape drive, or a
bubble memory is the total capacity designed to be accessible to the digital
computer excluding error control bits;

“non-volatile storage” means a storage device the contents of which are not
lost when power is removed;

“principal element” means a digital computer or related equipment which is
either embedded or incorporated in another equipment or system and which in
replacement value is more than 35% of the replacement value of the total
equipment or system (including the digital computer or related equipment);
“programme” means a sequence of instructions to carry out a process in, or
convertible into, a form executable by an electronic computer;

“real time processing”” means a processing of data by an electronic computer in
response to an external event according to time requirements imposed by the
external event;

“related equipment” means the following equipment embedded in, incorpo-
rated in or associated with electronic computers — equipment for interconnect-
ing analogue computers with digital computers or for interconnecting digital
computers, equipment for interfacing electronic computers to local area
networks or to wide area networks, communication control units and other
input/output control units, recording or reproducing equipment relating to this
entry described in the entry in this group relating to such equipment, displays
or other peripheral equipment;

“signal processing” means the processing of externally derived information-
bearing signals by algorithms such as time compression, filtering, extraction,
selection, correlation, convolution or transformations between domains (such
as Fast Fourier Transform or Walsh Transform);

“software” means a collection of one or more programmes oOr microprog-
rammes fixed in any tangible medium of expression;

“terminal device” means a data device which does not include process control
sensing and actuating devices; and which is capable of accepting or producing a
physical record, accepting a manual input, or producing a visual output.
Normal groupings of such equipment (such as a combination of paper tape
punch/reader and printer), connected to a single data channel or communica-
tion channel, are considered as a single terminal device;

“total internal storage available to the user” means the sum of the individual
capacities of all internal user-alterable or user-replacement storage devices
which may be included in the equipment at the same time and used to store
software instructions or data;

“total processing data rate”—

(a) of a single central processing unit, is its processing data rate;

(b) of multiple central processing units which do not share direct access to a
common main storage, is the individual processing data rate of each
central processing unit, that is each unit is separately treated as a single
central processing unit as in (a) above; or

(c) of multiple central processing units, which partially or fully share direct
access to a common main storage at any level, is the sum of the highest
of the individual processing data rates of all central processing units;
and 0.75 times the processing data rate of each remaining central
processing unit, sharing the same main storage assuming the configura-
tion of equipment, which would maximize this sum of rates;

“processing data rate” is the maximum of either: the ‘floating point

processing data rate’ (R,), or the ‘fixed point processing data rate’ (R,).

It should be noted that the ‘processing data rate’ of a central processing unit

implemented with two or more microprocessor microcircuits, not including

any dedicated microprocessor microcircuit used solely for display, keyboard
or input/output control, is the sum of the individual ‘processing data rates’
of all these microprocessor microcircuits;

“floating point processing data rate” (R) is the sum of:
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(cont.)

(1) 0.85 times the number of bits in a fixed point instruction (n;) or
0.85 times the number of bits in a floating point instruction (n;), if
no fixed point instructions are implemented;

(2) 0.15 times the number of bits in a floating point instruction (n;);

(3) 0.40 times the number of bits in a fixed point operand (n,,) or 0.40
times the number of bits in a floating point operand (n), if no
fixed point instructions are implemented; and

(4) 0.15 times the number of bits in a floating point operand (n);

divided by the sum of
(1) 0.85 times the execution time for a fixed point addition (t,,) or for a
floating point addition (t,), if no fixed point instructions are
implemented;
(2) 0.09 times the execution time for a floating point addition (t,); and
(3) 0.06 times the execution time for a floating point multiplication
(t¢) or for the fastest available subroutine (t,,) to simulate a
floating point multiplication instruction, if no floating point
multiplication instructions are implemented.
Thus—

Rf= (0.85)n;, + (0.15)n; + (0.40)n,, + (0.15)n,; or
(0.85) t,x + (0.09) tyr + (0.06) toy
if no fixed point instructions are implemented:
Rf = (1.00) n; + (0.55) n; or,
(0.94) tc + (0.06) 1
if no floating point multiplication instructions are implemented (t,; =
tmsub):
Rf= (0.85)n;, + (0.15)n;¢ + (0.40)n,, + (0.15)n,
(0.85) ty + (0.09) tyc + (0.06) tpsup
If a “digital computer” has neither floating point addition nor floating point
multiplication instructions, then its floating point processing data rate is
equal to zero.
“fixed point processing data rate” (R,) is the sum of:
(1) 0.85 times the number of bits in a fixed point addition instruction
(niax);
(2) 0.15 times the number of bits in a fixed point multiplication
instruction (n;;,); and
(3) 0.55 times the number of bits in a fixed point operand (n,,);

divided by the sum of:

(1) 0.85 times the execution time for a fixed point addition (t,,); and

(2) 0.15 times the execution time for a fixed point multiplication (t,,)
or for the fastest available subroutine (t,,,) to simulate a fixed
point multiplication instruction if no fixed point multiplication
instructions are implemented.

Thus:

Rx = (0.85) nig + (0.15) nyy, + (0.55) ngy; or
(0.85) t,, + (0.15) t,

If no fixed point multiplication instructions are implemented (t,, =
tmsub):
Rx = (0.85) njyy + (0.15) ny, + (0.55) ny,

(0.85) ty + (0.15) tyu

If a ““digital computer” has neither fixed point addition nor fixed point

multiplication instructions, then its fixed point processing data rate is

equal to zero.
“number of bits in a fixed point addition instruction (ny,), fixed point
multiplication instruction (n;,,), floating point addition instruction (n;,), or
floating point multiplication instruction (n;;) is the appropriate shortest
single fixed or floating point instruction length which permits full direct
addressing of the main storage. It should be noted that when multiple
instructions are required to simulate an appropriate single instruction, the
number of bits in the above instructions is defined as 16 bit plus the number
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111565 of bits (Diax, Dimxs biat> Dims) Which permits full direct addressing of the main
(cont.) storage;”
“number of bits in a fixed point operand” (n,,) is the shortest fixed point
operand length, or 16 bit, whichever is greater.
“number of bits in a floating point operand” (n,) is the shortest floating
point operand length or 30 bit, whichever is greater. If the addressing
capability of an instruction is expanded by using a base register, then the
number of bits in an instruction, fixed or floating point, addition or
multiplication is the number of bits in the instruction with the standard
address length including the number of bits necessary to use the base
register.
“execution time” is
(a) the time certified or published by the manufacturer for the
execution of the fastest appropriate instruction, under the
following conditions—
(1) no indexing or indirect operations are included;
(2) the instruction is in the most immediate storage;

(3) one operand is in the accumulator or in a location of the most
immediate storage, which is acting as the accumulator;

(4) the second operand is in the most immediate storage; and

(5) the result is left in the accumulator or the same location in the
most immediate storage, which is acting as the accumulator;

(b) if only the maximum and minimum execution times of the
instructions are published, the sum of:

the maximum execution time of an instruction (t,,), and twice
the minimum execution time of this instruction (t,,,); divided by
three.

Thus: t = tyey + 2 Xty

(t stands for any of the values t,,, ty, tny OF tmg);

(c) for central processing units which simultaneously fetch more than
one instruction from one storage location, the average of the
execution times when executing instructions fetched from all
possible locations within the stored word. If the longest fixed point
operand length is smaller than 16 bit, execution time is taken as the
time required for the fastest available subroutine to simulate a 16
bit fixed point operation. If the addressing capability of an
instruction is expanded by using a base register, then the execution
time includes the time for adding the content of the base register to
the address part of the instruction;

“total transfer rate”—

(a) of the input/output control unit — drum, disc or cartridge-type
streamer tape drive combinations (Ry4,) means the sum of the
individual ‘transfer rates’ of all input/output control unit — drum,
disc or cartridge-type streamer tape drive combinations (R.)
provided with the system which can be sustained simultaneously
assuming the configuration of equipment which would maximise
this sum of rates. Thus: Ry, = SUM Ryy;

“transfer rate”-

(i) of an input/output control unit — drum or disc drive combination
(R.4), is the smaller of either the input/output control unit transfer
rate (R,), or the sum of the individual transfer rates of all
independent seek mechanisms (R).

Thus: Ry = min (R; SUM Ry,)
(ii) of an input/output control unit - cartridge-type streamer tape drive
combination (R,) is
(a) with rotational position sensing (rps), the product of the
number of independent read/write channels (C) and the greatest
“maximum bit transfer rate” (Rymaxmax) Of all independent seek
mechanisms; or
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(b) without rotational position sensing (rps), two-thirds of this
product. Thus:

Ric = C X Rygmaxmax (With rps);

or

R, = % X C X Rygmaxmax (Without rps)

(iif) of an independent seek mechanism (R,) is the product of:
the maximum bit transfer rate (Ryma), and the rotational
period (t,);
divided by the sum of:
the rotational period (t,), the minimum seek time (t,y;,); and
the latency time (t;).

Thus: R = Rygmax X t;

t+ ton + 8
(b) of the input/output control unit — magnetic tape drive combinations
(Ruuor) is the sum of the individual transfer rates of all input/output
control unit — magnetic tape drive combinations (R,,) provided with the
system which can be sustained simultaneously assuming the configura-
tion of equipment which would maximise this sum of rates.
Thus: Ryt = SUM Ry,
“transfer rate”” of an input/output control unit — cartridge-type streamer
or magnetic tape drive combination (R,) is the product of the number
of independent read/write channels (C) the and greatest maximum bit
transfer rate (Rymamar) Of all tape drives. -
Thus: Ry = C X Rymaxmax
(c) of the input/output or communication control unit — directly connected
data channel combinations, is the sum of the individual transfer rates of
all data channels provided with the system which can be sustained
simultaneously assuming the configuration of equipment which would
maximise this sum of rates;
“transfer rate of any data channel” means the sum of the individual bit transfer
rates of all the other peripheral devices, excluding terminal devices, which can
be sustained simultaneously on the data channel;
“user-accessible microprogrammability” means the facility allowing a user to
insert, modify or replace microprogrammes;
“user-accessible programmability” means the facility allowing a user to insert,
modify or replace a programme by means other than a physical change in
wiring or interconnections or the setting of function controls including entry of
parameters; and
“virtual storage” means the storage space that may be regarded as addressable
main storage by the user of a computer system in which virtual addresses are
mapped into real addresses. (The size of virtual storage is limited by the
addressing scheme of the computer system and not by the actual number of
main storage locations.)
“wide area network” means a data communciation system which allows an
arbitrary number of independent data devices to communicate with each
other; may include local area networks; and is designed to interconnect
graphically dispersed facilities.

IL1566 Software, the following—

(1) Software of any category, the following—

(a) software designed or modified for any computer that is part of a computer
series designed and produced in any country specified in Article 2(iv) of
this OTder ...t e
except application software designed for and limited to-

(i) accounting, general ledger, inventory control, payroll, accounts
receivable, personnel records, wages calculation or invoice control;
(ii) data and text manipulation including sort/merge, text editing, data
entry or word processing;
(iii) data retrieval from established data files for purposes of report
generation or inquiry for the functions specified in sub-heads (a)(i) or
(a)(ii) above; or
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11566 (iv) the non real time processing of pollution sensor data at fixed sites or
(cont.) in civil vehicles for civil environmental monitoring purposes.
(b).software designed or modified for the design, development or production
of goods specified, other than as exceptions, elsewhere in this Schedule ...
(c) software designed or modified for:

(i) hybrid computers specified in the entry in this group relating to
COMPULETS o.veuiuurrrereseensernrvesneesesssaisnetanssesissininsrnaasssaenssnss
(ii) one or more of the functions described in sub-head 7(a) excepting (x)
and (xi) of the entry in this group relating to computers or for digital
computers or related equipment designed or modified for such
FUNCHONS .. \vverirernsrnerenernrrnesissrsserieriersstserimrieeiasensrsiiserssrces
except the minimum specially designed software in machine-
executable form for digital computers and related equipment
therefor specified as exceptions in sub-heads (a) and (b) under
head (7) of the entry in this group relating to computers when

supplied with the equipment or systems.
(d) software for computer-aided design, manufacture, inspection or test of
goods specified, other than as exceptions, elsewhere in this Schedule ......
(e) software designed or modified to provide certifiable multi-level security or
certifiable user-isolation applicable to government-classified material or to
applications requiring an equivalent level of security, or software to certify
SUCH SOFEWATE 1evvvviinierereeiiueiiiiiiin ettt et streaseistesneans

(2) Categorised software, the following—
(a) development systems—

(i) those employing high-level language and designed for or containing
programmes or data bases special to the development or production
of-

(a) specially designed software specified, other than as an
exception, elsewhere in this Schedule .............cccoeevviiniinnn,
(b) software specified in sub-heads (1)(b) or (1)(c), of this entry,
including any subset designed or modified for use as part of such a
development SYStEM .........cevviurruuiiiennerirernierinnneesinniiann
(ii) those employing high-level language designed for or containing the
software tools and data bases for the development or production of
software, such as, or equivalent to, an Ada Programming Support
Environment (APSE) or any subset, superset or derivative of APSE,
including any subset of such a development system ............cco.oeees.
(b) programming systems—

(i) cross-hosted compilers and cross-hosted assemblers .....................
Note: For “cross-hosted” compilers or ‘“‘cross-hosted’” assemblers which
have to be used in conjunction with microprocessor or microcom-
puter development instruments or systems described in IL1529, see

that head.

(ii) compilers or interpreters designed or modified for use as part of a
development system specified in sub-head (2)(a) above .................

(iii) dissassemblers, decompilers or other software which convert prog-
rammes in object or assembly language into a higher level language ..

except simple debugging applications software, such as mapping,
tracing, check-point/restart, breakpoint, dumping and the display of
the storage contents or their assembly language equivalent.

(c) diagnostic systems or maintence systems designed or modified for use as
part of a development system specified in sub-head (2)(a) above.............

(d) operating systems—
(i) those designed or modified specially for digital computers or related
equipment exceeding any of the following limits—........................
(a) central processing unit — main storage combinations —
(i) total processing data rate of 48 million bit per second;

(i) total connected capacity of main storage of 25.2 million bit;
and

(iii) virtual storage capability of 512 M Byte;
(b) input/output control unit — drum, disc or cartridge-type streamer
tape drive combinations—
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(i) total transfer rate of 15 million bit per second;
(ii) total access rate of 320 accesses per second;
(iii) total connected net capacity of 7,000 million bit; and
(iv) maximum bit transfer rate of any drum or disc drive of 10.3
million bit per second;
(c) input/output control unit — bubble memory combinations — total
conected net capacity of 2.1 million bit;
(d) input/output control unit — magnetic tape drive combinations —
(i) “total transfer rate” of 5.2 million bit per second;
(ii) twelve magnetic tape drives;
(iii) maximum bit transfer rate of any magnetic tape drive of 2.6
million bit per second;
(iv) maximum bit packing density of 63 bit per mm (1600 bit per
inch) per track; and
(v) maximum tape read/write speed of 508 cm (200 inch) per
second
(ii) those providing on-line transaction data processing which permits
integrated teleprocessing and on-line updating of data bases ..........
(e) application software—
(i) software for cryptologic or cryptanalytic applications ...................
(ii) artificial intelligence software, including software normally classified
as expert systems enabling a digital computer to perform functions
normally associated with human perception and reasoning or
learning .....o.coovuviiieniiniinii
(iii) data base management systems which are designed to handle
distributed data bases for—
(a) fault tolerance by using techniques such as maintenance of
duplicated data bases, or
(b) integrating data at a single site from independent remote data
DASES «.uuiiiireiiiiiii e
(iv) software designed to adapt software resident on one digital
computer for use on another digital computer both being of a type
specified in the entry in this group relating to computers ...............

(For technology relating to this entry, see the entry in Group 4 relating thereto.)
In this entry —

“cross-hosted” refers to programming systems which produce programmes for
a model of electronic computer different from that used to run the
programming system, having code generators for equipment different from the
host computer;

“development system” means software to develop or produce software. This
includes software to manage those activities. Examples of a development
system are programming support environments, software development
environments, and programmer productivity aids;

“programming system’ means software to convert a convenient expression of
one or more processes (source code or source language) into equipment
executable form (object code or object language);

“diagnostic system” means software to isolate or detect software or equipment
malfunctions;

“maintenance system” means software to modify software or its associated
documentation in order to correct faults, or for other updating purposes, or to
maintain equipment;

““operating system” means software to control the operation of a digital
computer or of related equipment, or the loading or execution of programmes;
“application software” means software other than a development system,
programming system, diagnostic system, maintenance system or operating
system;

“specially designed software” is defined as the minimum operating systems,
diagnostic systems, maintenance systems and application software necessary to
be executed on a particular equipment to perform the function for which it was
designed. For other incompatible equipment to perform the same function
requires modification of this software or addition of programmes.
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IL1566 “database management system” means application software to manage and
(cont.) maintain a database in one or more prescribed logical struclures for use by
other application software independent of the specific methods used to store or
retrieve the database;
“distributed database” means a database which is physically located and
maintained in part or as a whole in two or more interconnected electronic
computers or related equipment, so that inquiries from one location can
involve database access in other interconnected electronic computers or
related equipment;
“high-level language” means a programming language that does not reflect the
structure of any one given electronic computer or class of electronic
computers;
“on-line updating” means processing in which the contents of a database can
be amended within a period of time useful to interact with an external request.

111567 Stored-programme-controlled communication switching equipment or systems,
specially designed components therefor and specially designed software for the use
of such equipment or systems, the following-

(1) Communication equipment or systems for data (message) switching,
including those for local area network or for wide area network ...............ccc.......

(2) Communication equipment or systems for stored-programme-controlled
CITCUIt SWILCRING ...vvvviveniieniiniiiii it s s e s san e

except
(a) key telephone systems which—
(i) do not provide direct dial access to a group of shared exchange lines
or trunk circuits;
(ii) are not designed to be upgraded to private automatic branch
exchanges (PABXSs);
(iii) the software supplied
(a) is limited to the minimum specially designed software necessary
for the installation, operation and maintenance of the equipment or
systems and to machine-executable form; and
(b) does not include software specified in the entry in this group
relating to cryptographic equipment, in sub-head (1)(e) of the entry
in this group relating to software or in the entry in Group 1 relating
to electronic equipment specially designed for military use, or
software to permit modification of generic software or its associated
documentation by the user;
(b) stored-programme-controlled telegraph circuit switching equipment or
systems which~
(i) are designed for civil use; and
(ii) provide only the services defined in CCITT Recommendations F.60
to 79, whereby telegraph subscribers can communicate directly and
temporarily between themselves using start-stop telegraph equip-
ment operating-
(a) at 300 baud or less; and
(b) with the international telegraph alphabets no 2 or 5;
(iii) the software supplied-
(a) is limited to the minimum specially designed software necessary
for the installation, operation and maintenance of the equipment or
systems and to machine-executable form; and

(b) does not include software specified in the entry in this group
relating to cryptographic equipment, in sub-head(1)(e) of the entry
in this group relating to software or in the entry in Group 1 relating
to electronic equipment specially designed for military use, or
software to permit modification of generic software or its associated
documentation by the user; or

(c) stored-programme-controlled telephone circuit switching equipment or
systems, provided that—
(i) the equipment or systems are designed for fixed civil use as space
division analogue exchanges or time division analogue exchanges,
being private automatic branch exchanges (PABXs);
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(i) the equipment or systems do not contain digital computers or
related equipment specified in heads (1) and (3), sub-heads (a)(i) to
(a)(x) (inclusive) or (a)(xii) of head (7) or sub-head (b) of head (7)
of the entry in this group relating to computers;

(iii) communication channels or terminal devices used for administrative
and control purposes are fully dedicated to these purposes and do
not exceed a total data signalling rate of 9,600 bit per second;

(iv) voice channels are limited to 3,100 Hz as defined in CCITT
Recommendation G.151;

(v) the PABXs do not have trunk circuit-to-subscriber line ratios
exceeding 35% for PABXs with less than 100 subscriber lines or
20% for PABXs with 100 or more subscriber lines;

(vi) the PABXs do not have the following features—

(a) multi-level call pre-emption, including overriding or seizing of
busy subscriber lines, trunk circuits or switches; or
(b) common channel signalling;

(vii) the software supplied—

(a) is limited to the minimum specially designed software necessary
for the installation, operation and maintenance of the equipment or
systems and to machine-executable form; and

(b) does not include software specified in the entry in this group
relating to cryptographic equipment, in sub-head (1)(e) of the entry
in Group 3G relating to software or in the entry in Group 1 relating
to electronic equipment specially designed for military use, or
software to permit modification of generic software or its associated
documentation by the user.

In this entry-
“stored-programme-controlled circuit switching” is the technique for establish-
ing, on demand and until released, a direct (space-division switching) or logical
(time-division switching) connection betweens circuits based on switching
control information derived from any source or circuit and processed
according to the stored programme by one or more electronic computers;
“local area network” means a data communication system which allows an
arbitrary number of independent data devices to communicate directly with
each other and is confined to a geographical area of moderate size, such as an
office building, plant, campus or warehouse; and
“wide area network” means a data communication system which allows an
arbitrary number of data devices to communicate with each other and is
designed to interconnect geographically dispersed facilities. It may include
local networks.

(For technology relating to this entry, see the entry in Group 4 relating thereto.)

Amplifiers, electronic or magnetic, specially designed for use with resolvers, the
following—

(1) Isolation types having a variation of gain constant (linearity of gain) of 0.2%
OTDELET oviiiiiiiiiii i e e e
(2) Summing types having a variation of gain constant (linearity of gain) or an
accuracy of summation of 0.2% Orbetter ........c..oevvvvniiiiieinrieiieiieiieeinre e,

(3) Types employing solid state Hall effect ..........c.coouvvernerniireneniiinicennnn.
(4) Types designed to operate below —-55°C or above +125°C .........c.cccuvveennn..

(5) Specially designed components and test equipment (including adapters and
couplers) for the equipment specified in heads (1) to (4) above (inclusive) ............

Converters, analogue-to-digital and digital-to-analogue, other than digital voltage
measuring apparatus specified in Group 3F, the following—

(1) Electrical-input type analogue-to-digital converters having any of the
following characteristics—

(a) aconversion rate of more than 200,000 complete conversions per second at
FAtEd ACCUTACY; ..rvurvviinieniiniinsiniiiiin et s e sensaaaassens

(b) an accuracy in excess of 1 part in more than 10,000 of full scale over the
specified operating temperature Tange; OF ......c.covevevearienrrrenreneenenen
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(c) a figure of merit of 10° or more (derived from the number of complete
conversions per second divided by the accuracy) .......ccccoovvviuniiiniienenns

(2) Electrical-input type digital-to-analogue converters having any of the
following characteristics—

(a) a maximum settling time of less than 3 microseconds for voltage output

devices and of less than 250 nanoseconds for current output devices; .......

(b) an accuracy in excess of 1 part in more than 10,000 of full scale over the

specified operating temperature range; Of ......ooovevirriraninarianeraneaissnne

(c) a figure of merit of more than 2 X 10° for voltage output converters or 1 X

10" fOr CUTTENt OULPUL CONVETTETS ..vvvvrererrrrererrrrrressevrrresssuneeesasenees

In this head “settling time” means the time required for the output to come within

one half bit of the final value when switching between any two levels of the

converters and the “figure of merit” is the reciprocal of the product of the
maximum settling time in seconds and the accuracy.

(3) Solid state synchro-to-digital and digital-to-synchro converters and resolver-
to-digital or digital-to-resolver converters (including multi-pole resolvers), having a
resolution of better than + 1 part in 5,000 per full synchro revolution for single
speed synchro systems or better than * 1 part in 40,000 for dual speed systems ......

(4) Mechanical input types, including shaft-position encoders and linear
displacement encoders but excluding complex servo-follower systems, the
following—

(a) rotary types having an accuracy of better than + 1 part in 40,000 of full
) (YU PR

(b) linear displacement types having a resolution of better than * 5
TOHCTOIMELTES «vvevvreeneneneecesissncnreerscnsseseserssnseesseiensransrosassssssosssssosee

(5) Types designed to operate below —55°C or above +125°C .........ocoeivineennns
(6) Specially designed components and test equipment (including adaptors and
couplers) for the equipment specified in heads (1) to (5) above (inclusive) ............

Electro-optical devices designed to monitor relative rotation of remote surfaces;
and specially designed components and test equipment (including adaptors and
couplers) for Such eqUIPIMENt ........ueueeuivuimreimiiiiiieeee

Induction potentiometers (including function generators and linear synchros),
linear and non-linear, having any of the following characteristics—
(1) A rated conformity of 0.25% or less, or of 13 minutes of arc or less— ...........
(2) Types employing solid state Hall effect—.............cccoiviiniiniininiininn.
(3) Types designed for gimbal mounting; Or ..........ccovviiiinnniiiiniiiniin.
(4) Types designed to operate below —55°C or above +125°C~ ........ccooninniien.
and specially designed components and test equipment (including adaptors and
couplers) for the equipment specified in heads (1) to (4) above (inclusive) ............

Induction rate (tachometer) generators, synchronous and asynchronous, with a
housing diameter of 50.8 mm and smaller and a length (without shaft-ends) of 101.6
mm or less or with a diameter-to-length ratio greater than 2:1, having any of the
following characteristics—

(1) with arated linearity 0f 0.1% Orless ..........ouvvemeriniiiiiiiiiiinin,

(2) being temperature compensated or temperature corrected types ...............

(3) designed to operate below —55°C or above +125°C .......c.ooeiiiiiiiiiinnnniieenns
and specially designed components and test equipment (including adaptors and
couplers) therefor ........cociiiieriieiiniimieriin e
Potentiometers, having a rated conformity better than 0.25% for a linear
potentiometer or 1% for a non-linear potentiometer, the following—

(1) Linear potentiometers having a constant resolution and a rated linearity of
better than 0.05% absolute .............covvviiiiiniiiiiiiiiieireneinriirriierieiereeere,

(2) Non-linear potentiometers having a variable resolution and a rated
conformity of-
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(a) 1% or less when the resolution is inferior to that obtained with a linear
potentiometer of the same type and of the same track length; or ............

(b) 0.5% or less when the resolution is better than or equal to that obtained
with a linear potentiometer of the same type and of the same track length .

(3) Types designed for gimbal MOUNING ........ceuiivririrreierenirnerierennrenrnennns
(4) Types designed to operate below -55°C or above +125°C .............ccvvuneenn.

(5) Specially designed components and test equipment (including adaptors and
couplers) for the equipment specified in heads (1) to (4) above (inclusive) ............

Semi-conductor Hall field probes and specially designed components and test
equipment (including adaptors and couplers) therefor, the following—

(1) Types made of indium arsenide-phosphide ..............coevreverreiviiveernenene.

(2) Types coated with ceramic or ferritic materials (including tangential field
probes, multipliers, modulators and recorder probes) ............ccccoeeeeiieniininnes

(3) Types with an open circuit sensitivity greater than 0.12 Volt
Ampere X Kilogauss

In this entry “‘open circuit sensitivity” is calculated by dividing the open circuit Hall
voltage by the product of the control current in A and the nominal value of the
control field.

Servo-motors (gear-head or plain) the following—

(1) Types designed to operate from power sources of more than 300 Hz, except
those designed to operate from power sources of over 300 Hz up to but not
exceeding 400 Hz with a temperature range of from -55°Cto +125°C ..................

(2) Types designed to have a torque-to-inertia ratio of 50,000 radians per second
OF BIEALET ..vvuvnnvenneansenusiastueruerustisensatserstensesssssersensosstentasesssssssrnesuennns

(3) Types incorporating special featues to secure internal damping .................
(4) Types designed to operate below —-55°C or above +125°C .............ccuuvvie
(5) Specially designed components and test equipment (including adaptors and
couplers) for the equipment specified in heads (1) to (4) above (inclusive) ............

Synchros, resolvers, microsyns, synchro-tels and inductosyns, having any of the
following characteristics—

(1) A rated electrical error of 7 minutes of arc or less or of 0.2% or less of
mMaximum output VOIAZE .....ocvviviiniiiiiiiii e e

(2) A rated dynamic accuracy for receiver types of 1° or less, except that for units
of size 30 (76.2 mm in diameter) or larger, a rated dynamic accuracy of less than 1° .

(3) Multi-speed from single shaft types ...........cciviiiiniiiiiniiiiinein

(4) Types designed for gimbal mounting ............ccoceevviiieniiniiiiinininennn e
or

(5) Types designed to operate below —55°C or above +125°C; ...... Treeeenieneenans

and specially designed components and test equipment (including adaptors and
couplers) for the equipment specified in heads (1) to (5) above (inclusive) ............

Synchronous motors, the following—

(1) Types not exceeding size 20 (50.8 mm in diameter) having synchronous
speeds in excess 0f 3,600 F.P.IM. .....couuviiiiniiiiiiiiii i e

(2) Types designed to operate from power sources of more than400Hz ...........
(3) Types designed to operate below —55°C or above +125°C .......................
(4) Specially designed components and test equipment (including adaptors and
couplers) for the equipment specified in heads (1) to (3) above (inclusive) ............

Torquers, direct current and alternating current (torque motors specially designed
for gyros and stabilised platforms); and specialised components and test equipment
(including adaptors and couplers) for such equipment .............ccoociiiiii,
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ILi570 Thermoelectric materials and devices, the following—

(1) Thermoelectric materials with a maximum product of the figure of merit (Z)
and the temperature (T in degrees K) in excess 0f 0.75 ........oeveiiiiiiiiiiiiii..

(2) Junctions and combinations of junctions using any of the materials specified
N head (1) @DOVE .......eervumuimiiiiiiiiiiiiiiiirierrre ettt se e

(3) Heat absorbing or electric power generating devices incorporating any of the
junctions specified in head (2) abOVE ............oevviimiiii

(4) Other power generating devices which generate in excess of 22 W per kg or of
17.7 kW per cubic metre of the devices’ basic thermoelectric components ............

(5) Specially designed components for the equipment specified in heads (3) and
(4) above (INCLUSIVE) .....covviiiiiieeririiriiiiiieese e

In this entry-
“the figure of merit (Z)” equals Seebeck coefficient squared divided by the
product of electrical resistivity and thermal conductivity; and

the weight and cubic measurement in head (4) are not intended to encompass
the complete device but to include only the thermoelectric elements and
assembly and the components for pumping calories.

IL1571 Magnetometers, magnetometer systems and related equipment, the following-

(1) Magnetometers and magnetometer systems having or capable of having a
sensitivity better than + 1 gamma (£ 107 0ersteds), ......c.eovvemeirrniiniecennnnienias

except magnetometers having sensitivities not better than + 0.1 gamma (£ 108
oersteds) where the reading rate capability is not faster than once per half-second.

(2) Magnetometer test facilities able to control magnetic field values to an
accuracy of 1 gamma (£ 107 oersteds) Or €8S ......cvevireriniereennniiiniiii e

(3) Magnetic compensation systems using digital computers, non-magnetic
platforms and calibration SYStemS.............ooviiiemnnniiieinnii s
(4) Specially designed components for the equipment specified in heads (1) to (3)
ADOVE (INCIUSIVE) .eevvvuiiiriiiiiiiiiiii i ereerir e erer e sttt
In this entry “sensitivity” is defined as the visually recognised minimum sinusoidal

signal in the frequency range of 0.025 Hz to 1.5 Hz when signal-to-noise ratio is
higher than 1.

IL1572 Recording or reproducing equipment and recording media and specially designed
components therefor, the following-

(1) Recording or reproducing equipment using magnetic techniques,...............

except

(a) equipment specially designed for audio programmes on tape or disk,
analogue recording or reproducing of video programmes on tape or disk or
digital reproducing (ie, play-back only) of video programmes from tape or
disk;

(b) equipment specially designed to use magnetic card, tag, label or bank
cheque recording media with a magnetic surface area not exceeding 85 cm?
(13 sq ins);

(c) analogue magnetic tape recorders having all of the following characteris-
tics—

(i) bandwidth at maximum speed not exceeding 300 kHz per track;

(i) recording density not exceeding 2,000 magnetic flux sine waves per
linear cm (5,080 magnetic flux sine waves per linear inch) per track;

(iii) not including recording or reproducing heads designed for use in
equipment with characteristics superior to those defined in (i) or (ii)
above;

(iv) tape speed not exceeding 155 cm per second (61 inches per second);

(v) number of recording tracks (excluding audio voice track) not
exceeding 28;

(vi) start-stop time not less than 25 milliseconds;
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IL1572 (vii) equipped with tape-derived (off-tape) servo speed control and with

(cont.) a time displacement (base) error, measured in accordance with
applicable IRIG or EIA documents, of no less than + §
microsecond;

(viii) using only direct or FM recording;
(ix) not ruggedised for military use;
(x) not rated for continuous operation in ambient temperatures from

below 233 K to above 328 K (from below —40°C to above +55°C);
and

(xi) not specially designed for underwater use;

(d) digital recording or reproducing equipment having all of the following
characteristics—

(i) cassette/cartridge tape drives or magnetic tape drives which do not
exceed-

(a) a maximum bit packing density of 131 bit per mm (3.300 bit per
inch) per track; or
(b) a maximum bit transfer rate of 2.66 million bit per second;
(ii) not ruggedised for military use;
(iii) not specially designed for underwater use; and
(iv) not rated for continuous operation in ambient temperatures from
below 233 K to above 328 K (from below —40°C to above +55°C);

(2) Recording or reproducing equipment using laser beams, which produce
patterns or images directly on the recording surface or reproduce from such surfaces
except

(a) when specially designed for the production of audio or video disk masters
for the replication of entertainment- or education-type disks;

(b) fascimile equipment such as used for commercial weather imagery and
commercial wire photos and text;

(c) consumer-type reproducers for audio or video disks employing non-
erasable media; or

(d) when specially designed for gravure (printing plate) manufacturing;

(3) Graphics instruments capable of continuous direct recording of sine waves at
frequencies exceeding 20 KHZ ............cc.veiiiviiiiieiiiiicniiiir e cer e

(4) Recording media used in equipment specified in (1) or (2) above................

except
(a) magnetic tape having all of the following characteristics—

(i) specially designed for television recording and reproduction or for
instrumentation;

(ii) being a standard commercial product;
(iii) not designed for use in satellite applications;
(iv) in use in quantity for at least two years;
(v) a tape width not exceeding 25.4 mm (1 inch);
(vi) a magnetic coating thickness not less than—
(a) 2.0 micrometres (0.079 mil) if the tape length does not exceed
1,450 m (4,760 feet); or
(b) 5.0 micrometres (0.1975 mil) if the tape length does not exceed
6,000 m (19,710 feet);
(vii) a magnetic coating material consisting of doped or undoped gamma-
ferric oxide or chromium dioxide;
(viii) a base material consisting only of polyester;
(ix) a rated intrinsic coercivity not exceeding 64 kA/m (804 oersted); and
(x) a retentivity not exceeding 0.16 T (1,600 gauss);
(b) magnetic tape having all of the following characteristics—

(i) specially designed for television recording and reproduction or for
instrumentation;

(ii) being a standard commercial product;

(iii) not designed for use in satellite applications;
(iv) in use in quantity for at least two years;

(v) a tape width not exceeding 50.8 mm (2 inches);
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IL1572 (vi) amagnetic coating material consisting of doped or undoped gamma-
(cont.) ferric oxide or chromium dioxide;
(vii) a rated intrinsic coercivity not exceeding 64 kA/m (804 oersted); and
(viii) a tape length not exceeding 1,096m;
(c) video or audio magnetic tape in cassette having all of the following
characteristics—
(i) specially designed for television or audio recording and reproduc-
tion;
(ii) being a standard commercial product;
(iif) a rated intrinsic coercivity not exceeding 120 kA/m (1,500 oersted);
(iv) a rententivity not exceeding 0.30 T (3,000 gauss);
(v) a tape length not exceeding 550 m; and
(vi) a magnetic coating thickness not less than 2.0 micrometres (0.079
mil);
(d) computer magnetic tape having all of the following characteristics—
(i) designed for digital recording and reproduction;
(iii) a magnetic coating certified for a maximum “packing density” of
2,460 bit per cm (6,250 bit per inch) or 3,560 flux changes per cm
(9,042 flux changes per inch) along the length of the tape;

(i) a n;agnetic coating thickness not less than 3.6 micrometres (0.142
mil);
(iv) a tape width not exceeding 25.4 mm;
(v) a tape length not exceeding 1,100 m;
(vi) been in civil use for at least two years;
(vii) the base material consists only of polyester;
(e) computer flexible disk cartridges having both of the following characteris-
tics—
(i) designed for digital recording and reproduction and
(i) not exceeding a gross capacity of 17 million bit;
(f) rigid magnetic disk recording media having all of the following
characteristics—
(i) being a standard commercial product;
(ii) non servo-written;
(iii) a packing density not exceeding 866 bit per cm (2,200 bit per inch);
(iv) not exceeding 80 tracks per cm (200 tracks per inch) and
(v) conforming to any of the following specifications—

(a) unrecorded single disk cartridges (front loading (2315-type))
designed to meet ANSI X3.52-1976;

(b) unrecorded single disk cartridges (top loading (5440-type))
designed to meet International Standard ISO 3562-1976;

(c) unrecorded six-disk packs (2311 type) designed to meet ANSI
X3.46-1974 or International Standard ISO 2864-1974(E); or

(d) unrecorded eleven-disk packs (2316 type) designed to meet
ANSI X3.58-1977 or International Standard ISO 3564-1976;

(5) Specially designed components, software and accessories for the equipment
specified in heads (1) to (4) above (InClUSIVE) .....ovvrieiiiiniineniiiiens

In this entry-

“Recording media” means all types and forms of specialised media used in
recording techniques, including but not limited to tapes, drums, disks and
matrices.

“Recording density” for direct recorders means the recording bandwidth
divided by the tape speed.

“Recording density” for FM recorders means the sum of the carrier frequency
and the deviation divided by the tape speed.

“Packing density” for digital recorders means the number of bits per second
per track divided by the tape speed.

IL1573 Superconductive electromagnets and solenoids, of the following types—

(1) Those specially designed for gyrotron application having a non-uniform
distribution of current-carrying windings, measured along the axis of symmetry, ....
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IL1573
(cont.)

IL1574

IL1584

1L1585

except when rated for magnetic induction of less than 1 tesla and having overall
current density in the windings of less than 10,000 A/cm?.

(2) Those specially designed to be fully charged or discharged in less than one
minute and having all of the following characteristics—

(a) the maximum energy delivered during discharge divided by the duration of

the discharge being more than 500 kJ per minute; .........cccooevvvnennnnneen.

) the(:i inner diameter of the current-carrying windings being more than 6 cm;

AN Lo e e e e e e

(c) being rated for magnetic induction of more than 8 tesla or for overall
current density in the windings of more than 10,000 A/cm? ...................

In this entry “overall current density” means the total number of ampere-turns in
the coil (that is, the sum of the number of turns multiplied by the maximum current
carried by each turn) divided by the total cross-section of the coil (including the
superconducting filaments, the metallic matrix in which the superconducting
filaments are embedded, the encapsulating material and any cooling channels).

Electronic devices, circuits and systems specially designed for or capable of
operation at temperatures below 103K (-170°C) and incorporating components

manufactured from superconducting materials which perform functions such as _

electro-magnetic sensing and amplification, current switching, frequency selection
or electromagnetic energy storage at resonant frequencies above 1 MHz, including
but not limited to the following—

(1) Josephson-effect devVICeS ....c...cceuuiriiniiiimiiiiiiiieeiiee e rrreeeren e eeeans
(2) Dayembridges ........cocveniiiiiiiiieiiieiereeiee e erier e erererre e re s rresaans
(3) Weak-Hnk deviCes ..........ccceuuiiimniiiiiiiiiieierieneieeierierestreerenerennieseens
(4) Proximity-effect deviCes .........cc.urieiueriiniiieinenieiiiereierereeerenereeneeenanes
(5) Phase SHP dEVICES ......ccvvurirnriiirieieriierreiiesriarertnreennesnnressrereesnneernnns
(6) SNS (super-normal-super) bridges ..........ccceeivuieriieieriierreneerneereeneeneanns
(7) SIS (superconductor-insulator-superconductor) devices .........c..ocovureennnsn.
(8) Quasiparticle devices and deteCtOrs ...........c.ceiieineriiiieriieieniarereneennnens
Cathode-ray oscilloscopes and specially designed components therefor including

associated plug-in units, external amplifiers, pre-amplifiers and sampling devices,
having any of the following characteristics—

(1) Anamoplifier or system bandwidth greater than 250 MHz .........................

(2) A horizontal sweep faster than 1 nanosecond per cm with an accuracy
(linearity) better than 2% .......ccceveeuneiiiiiieiiiiieiierirerrernen i reerierrrrieearnneees

(3) Incorporating or designed for use with cathode-ray tubes specified in the
entry in Group 3F relating to electronic cathode-ray tubes ..............ccccceuennaii..

(4) Ruggedised to meet a military specification ...............ccccevveveierinennnennn.n,

(5) Rated for operation over an ambient temperature range of from below -25°C
10 ADOVE +55°C .oiiiniiiiiiiiii e ee s eeeee e e

(6) Using sampling techniques for the analysis of recurring phenomena which
increase the effective bandwidth of an oscilloscope or time domain reflectometer to
afrequency greaterthan 4 GHZ ..........c.covvienieiiiiiiiiiiiiiic et

(7) Digital oscilloscope with sequential sampling of the input signal at an interval
of less than 50 Nanoseconds. .........c.cvvvvniieniieiiiiiiiiiiii e e e eea e ernes
In this entry “bandwidth” means the band of frequencies over which the deflection
on the cathode-ray tube does not fall below 70.7% of that at the maximum point
measured with a constant input voltage to the amplifier.

Photographic apparatus and film, the following—

(1) High speed cinema recording cameras and equipment, the following—

(a) cameras in which the film is continuously advanced throughout the
recording period, and which are capable of recording at framing rates
exceeding 13,150 frames per second, using any camera and film
combination from the standard 8 mm to the 90 mm size (inclusive) .........
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1L1585
(cont.)

IL1586

IL1587

(b) special optical or electronic devices which supplement, replace, or are
interchangeable with, standard camera components for the purpose of
increasing the number of frames persecond .............ooooviiiiinninnniiienn.

(2) High speed cameras in which the film does not move, and which are capable
of recording at rates exceeding 1,000,000 frames per second for the full framing
height of standard 35 mm wide photographic film, or proportionately higher rates
for lesser frame heights, or proportionately lower rates for greater frame heights ...

(3) Cameras incorporating electron tubes specified in sub-head (3)(a) of the
entry in Group 3F relating to electronic cathode-ray tubes, vacuum tubes or valves.

(4) Streak cameras having writing speeds of 10 mm per microsecond and above .

(5) Camera shutters with speeds of, or greater than, 50 nanoseconds per
operation and specially designed parts, components and accessories therefor ........

(6) Film, the following—
(a) high speed film having—
(i) an intensity dynamic ratio of 1,000,000 to 1 or more; or ................
(i) aspeed of ASA 10,000 (or its equivalent) or better .....................

(b) colour film having a spectral sensitivity extending beyond 7,200 Angstrom
or below 2,000 ANESIIOM ..ceuuernniuniiniierirrriiererrrersiesionetiiiane

(7) High speed plates having an intensity dynamic range of 1,000,000 to 1 or
ITIOTE - eveveneeraneenseesnsennsssnsesnnensessssenessstsssrunsessssnsssssisrenrnensannssrssstossrensens

Acoustic wave devices and specially designed components therefor, the following-

(1) Surface acoustic wave and surface skimming (shallow bulk) acoustic wave
devices which permit the direct processing of signals, including but not limited to
convolvers, correlators (fixed, programmable and memory), oscillators, bandpass
filters, delay lines (fixed and tapped) and non-linear devices having any of the
following CharacteriStics— .........ueerririruiserriiiieiinii it

(a) a carrier frequency of greater than 400 MHz;

(b) a carrier frequency of 400 MHz or less (except such devices specially
designed for domestic and entertainment purposes) having any of the
following characteristics—

(i) a side-lobe rejection of greater than 45 dB;

(ii) a product of the maximum delay time in microseconds and the
bandwidth in MHz greater than 100;

(iii) a dispersive delay of greater than 10 microseconds; or
(iv) an insertion loss of less than 10 dB.

(2) Bulk (volume) acoustic wave devices which permit the direct processing of
signals at frequencies greater than 1 GHz, including but not limited to fixed delay
lines, non-linear and pulse compression deviCes .........cevueeerenniiiiiniiiniiiiinn,

(3) Acousto-optic signal-processing devices employing an interaction between
acoustic waves (bulk wave or surface wave ) and light waves which permit the direct
processing of signals or images, including but not limited to spectral analysis,
correlation OF CONVOIULION ......cc.vvvviivireriiiierioetnreioriiniirrierernrestissisrisnaes

In this entry “acoustic wave devices” means signal processing devices employing
elastic waves in materials including but not limited to lithium niobate, lithium
tantalate, bismuth germanium oxide, silicon, quartz, zinc oxide, aluminium oxide
(sapphire), gallium arsenide and alpha-aluminium phosphate (berlinite).

Quartz crystals having peizo-electric qualities, in worked, semi-finished or mounted
form including assemblies, the following—
(1) Filter elements having either of the following characteristics—
(a) types designed for operation over a temperature range wider than 125°C;

(b) types making use of the trapped energy phenomenon and having more
than three series or parallel resonances on a single quartz element ..........

except those designed for operation as intermediate frequency filters operating
from 10.5 to 11 MHz or from 21 to 22 MHz with 3 dB bandwidths not exceeding 40
kHz, or for operation as single sideband filters operating at from 1 to 10 MHz with 3
dB bandwidths not exceeding 4 kHz.
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IL1587  (2) Oscillator elements specially designed for temperature-controlled crystal
(cont.) ovens or for temperature-compensated crystal oscillators described in head (3) of
this entry and having an average ageing rate of of +10°° per day or better .............

(3) Temperature-compensated crystal oscillators having any of the following
characteristics—

(a) a temperature stability of better than +0.00015% over their operating
temperature range; ........... s eeesteteateeraas ettt aeibesaaaaranrereecarnararans

(b) an operating temperature range wider than 120°C; .................oounen......

(c) capable of reaching to within 10”7 of normal operating frequency or better
in 3 minutes or less from switch-on at an ambient temperature of 25°C; ....

(d) rated to have an accelaration sensitivity of less than 10~ of the operating
frequency per g (where g = 981 cm/sec’) over a vibration test frequency
range from 10 to 2,000 Hz sine wave and with a maximum level of
acceleration not exceeding20 g; .....o.ccevmuiririiriiiieeiii e

() designed to withstand a shock greater than 10,000 g (where g = 981 cm/
sec?) over a period of 1 millisecond; or

(f) radiation hardened to better than 10*° of the operating frequency per gray
(11ad = 102 GEAY) ceouvveeeerereirieeeertree e cettee e e e eeareeeeseeeeeeesaseeeereane

In this entry “ageing rate” shall be measured over a longer period at a constant
temperature (within + 2°C) of +60°C or more.

IL1588 Materials composed of crystals having spinel, hexagonal, orthorhombic or garnet
crystal structures, and thin film devices, the following—

(1) Monocrystals of ferrites and garnets (synthetic only) ............cccouvvveeennnnnen

(2) Single aperture forms possessing either of the following characteristics—

(a) switching speed of 0.3 microsecond or faster at the minimum field strength
required for switching at 40°C; OF.........oouivevviiiiiiiiiee e eeeeeeeean,

(b) a maximum dimension less than 0.45mMm .............cccoeeeveiiiirievnnnnnnnn....
(3) Multi-aperture forms with fewer than 10 apertures possessing either of the
following characteristics—

(a) switching speed of 1 microsecond or faster at the minimum field strength
required for switching at 40°C; Or.........ccuveiiviirireuierin e,

(b) a maximum dimension less than2.54 mm ............ccccoeeervvnriiiinnnnnnnne...
(4) Multi-aperture forms having 10 Or MOTe apertures................veeeevvvveevenen..

(5) Memory storage or switching devices, the following—
(a) thin film (including plated wire and plated rods) devices .......................
(b) single crystal or amorphous film magnetic bubble devices .....................
(c) moving domain dEeVICES ........cccvuuuereeirrniiereeniinererireeeeriieeeerennns
(d) CTOSSHE AEVICES ... evvurreeiirieiriiernriieeieeeeeternraeieeeeeeeeeeeeaerennnees
(6) Magnetic ferrite materials having square loop characteristics, suitable for
operating above 1 GHz and having all of the following characteristics ..................
(a) a saturation magnetisation of more than—
(i) 0.2 tesla for lithium-based ferrites; Or..........cocoevvveererviinnenreenenn..
(ii) 0.3 tesla for other ferrites........ccuoeevrviercreiivenieeiiiinieneeiiiineees

(b) a dielectric loss tangent of less than 0.001 measured at a frequency of 1
GHZOTIGhEr ... .ot

(c) aratio of the remanent magnetisation (Br) to the saturation magnetisation
(AMs)notless than 0.7 .........oveeveeereeniiiienenrierrrrniiereeeeeeeeeeervaness
(7) Rod forms possessing either of the following characteristics—

(a) a switching speed of 0.3 microsecond or faster at the minimum field
strength required for switching at 40°C; OF .....coevuevenercniiiiiiiiniieenee,

(b) a minimum dimension less than 0.254 m1ii ..............ccoeveervirnerevvennnn..s
(8) Assemblies of, and devices incorporating, any of the items specified in heads
(1) to (7) abOVE (INCIUSIVE) ......evvvrrrerrurieeiivrnirnreraunnnersrrsrereereseeereeaeeenresaeeee

IL1595 Gravity meters (gravimeters), gravity gradiometers and specially designed
components therefor, except gravity meters for land use having static accuracies of
100 microgal or less and land gravity meters of the Worden type................ouue.....
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GROUP 3H

Note Goods specified in the heads of this Group may also be specified in Group 2
of this Part of this Schedule.

Metals, Minerals and their Manufactures

1L1603

IL1631

IL1635

In this Group, the following definitions apply—
Crude forms

Anodes, balls, bars (including notched bars and wire bars) billets, blocks,
blooms, briquettes, cakes, cathodes, crystals, cubes, dice, grains, granules,
ingots, lumps, pellets, pigs, powder, rondelles, shot, slabs, slugs, sponge,
sticks;

Semi-fabricated forms (whether or not coated, plated, drilled or punched)-

(1) Wrought or worked material fabricated by rolling, drawing, extruding,
forging, impact extruding, pressing, graining, atomising and grinding, i.e. angles,
channels, circles, discs, dust, flakes, foil and leaf, forgings, plates, powder,
pressings and stampings, ribbons, rings, rods (including bare welding rods, wire
rods and rolled wire), sections, shapes, sheets, strip, pipe and tube (including tube
rounds, squares and hollows), drawn or extruded wire;

(2) Cast material produced by casting in sand, die, metal, plaster or other types
of moulds, including high pressure castings, sintered forms and forms made by
powder metallurgy.

Seamless tubes and pipes having an outside diameter of 60 mm or more, and
seamless fittings therefor, made of nickel-base superalloys containing the following
major alloying elements, by weight: 19% or more of chronium, 7.4% or more of
molybdenum, not more than 6% of iron, and 3% or more of niobium (columbium)
or of niobium and tantalum combined ...........ccovviereerriiniiin

Magnetic materials, the following—

(1) Magnetic materials in all forms having any of the following characteristics—

(a) initial permeability of 0.15 henry/m units (120,000 gauss/oersteds) or more
calculated at induction 0 and magentic field strength O or the equivalent ...

(b) remanence 98.5% or more of maximum flux for materials having magnetic
Permeability .......coovviiiiiiiiiinenne i

or
(c) a composition capable of an energy product of 200,000 joules/m® (25 x 10°
ZAUSS-0€TStES) OF IMOTE ..ucvuunerireererriuummruiiieisesrtrtannsseesisesassenini
(2) Grain oriented iron alloy sheets or strips having a thickness of 0.1 mm or less

(3) Magnetorestrictive alloys having either of the following characteristics—
(a) saturation magnetorestriction more than 5 X (I ) SR
(b) magnetomechanical coupling factor (K) more than 0.8..........c.ccceennne.

(4) Amorphous alloy strips having both of the following characteristics— ..........

(a) a composition having 75% or more of iron, cobalt or nickel, and
(b) asaturation magentic induction of 1.6 tesla or more, with a strip thickness
of 0.020 mm or less or electrical resistivity of 2 X 10 ohm-cm or more.
Steels in crude or semi-fabricated forms containing a higher percentage of iron than
of any element and not being products obtained by casting with a carbon content of
more than 1.5%, the following-

(1) Steels containing 10% or more of molybdenum ............c.ocviininiiieeniniiiin,

(2) Steels containing 5% or more of molybdenum together with 14% or more of
01011111 11 S UL U Qg PRI

(3) Steel alloys containing a combination of the following major alloy elements in
the amounts specified, by weight: 4.5 to 5.95% of nickel, 0.3 to 1.0% of chromium,
0.2 to 0.75% of molybdenum, 0.04 to 0.15% of vanadium and less than 0.19% of
LY 1o 0) + WO PR
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1L1670

IL1671

IL1672

IL1674

IL1675

Cobalt-based alloys containing a higher percentage of cobalt than of any other
element and one or more of the following constituents in the proportions stated—

(1) 5% or more of tantalum; or
(2) 1% or more of thorium, aluminium, yttrium, zirconium or cerium oxides; or.
(3) 0.05% or more of rare earth metals

in crude or semi-fabricated forms.

Niobium (columbium) based alloys containing 60% or more but not more than
99.3% of niobium, or having a combined content of 60% or more but not more
than 99.3% of niobium-tantalum, in crude, semi-fabricated or scrap forms

Molybdenum alloys containing not less than 97.5% or more than 99.9% of
molybedenum, in crude or semi-fabricated forms, except wire

Nickel alloys containing a higher percentage of nickel than of any other element and
containing—

(1) 11% or more of aluminium and titanium combined; or

(2) 1% or more of oxides of thorium, aluminium, yttrium, zirconium, cerium, or
lanthanum; or

(3) 0.05% or more of scandium, yttrium, didymium, cerium, lanthanum,
neodymium or praseodymium

in crude or semi-fabricated forms.

Tantalum, the following—

(1) Tantalum powder containing less than 200 parts per million of total metallic
impurities

(2) Sintered anodes fabricated from tantalum powder containing less than 200
parts per million of total metallic impurities

(3) Tantalum based alloys containing 60% or more of tantalum (except ferro-
tantalum or ferro-tantalum-niobium containing 25% or more of iron or other
metalloid elements), in crude or semi-fabricated forms or scrap

Titanium based alloys in crude or semi-fabricated form or scrap, having nominal
compositions of 6% aluminium, 2% tin, 4% zirconium, 6% molybdenum and the
balance titanium
In this entry the alloying compositions are nominal and may be subject to slight
variations.

Aluminides of titanium containing 12% or more of aluminium by weight, and
aluminides of nickel, cobalt and iron containing 10% or more of aluminium by
weight, in crude or semi-fabricated forms, and scrap thereof

Vanadium, including scrap, of a purity of 99.7% or higher and alloys containing
vanadium, including scrap, of such purity as an alloying agent

Superconductive materials of all types and processed conductors containing at least
one superconducting constituent, designed for operation at temperatures below 103

except processed conductors possessing all of the following characteristics—

(1) The superconducting constituent, when evaluated in sample length of less
than 1 metre, does not remain in the superconducting state when exposed to a
magnetic induction in excess of 12 tesla at a temperature of 4.2 K (-268°C);

(2) The superconducting constituent or filament has a cross-section area greater
than 3.14 x 10* mm?® or, in the case of circular filaments, a diameter greater than 20
micrometres;

(3) The superconducting filaments are included in a copper or copper-based
matrix; and

(4) The conductor is either non-coated or insulated with varnish, glass fibre,
polyamide or polyimide.

A
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Aluminium alloys, in which zinc predominates by weight over any other single
alloying element in the following forms—

tubes, rods, forgings, bars and billets ............ciiiiiieiiiiin

Maraging steel alloy capable of ultimate tensile strength of 2.050 X 10° N/m?
(300,000 pounds per square inch) or greater, whether or not finally heat-treated, in
crude, semi-fabricated or fabricated form ..........ccoovviieiiiiiiini

GROUP 31

Chemicals, Metalloids and Petroleum Products

IL1702

IL1715

1L1733

Hydraulic fluids containing as the principal ingredients petroleum (mineral) oils,
synthetic hydrocarbon oils, non-fluorinated silicones or fluorocarbons and having
all of the following CharacCteristiCs— ..........eeriiiirriaerimmiiernnnreiiisiie e

(1) A flash point of more than 477 K (204°C);
(2) A pour point of 239 K (-34°C) or lower;
(3) A viscosity index of 75 or greater; and

(4) Thermally stable at 616 K (+343°C).

Boron, boron compounds, mixtures and alloys, except pharmaceutical preparations
packaged for retail sale, the following—

(1) Boron element (metal) inall forms ..........ccccemeeeniiinn
(2) Boron compounds, mixtures and composites containing 5% or more of

boron, the following-
(a) non-ceramic boron-nitrogen cOMPOUNdS .........ccceverimeiiiiriniiiriiiiniinen.

(b) boron hydrides, except sodium boron hydride, potassium boron hydride,
monoborane, diborane and triborane ...........ccocoiiiiiiiiiiiiiinen .,

(c) organoboron compounds including metallo-organoboron compounds .....

Boron compounds and mixtures in which the boron -10 isotope comprises more
than 20% of the total DOTON CONLENL .......cuvvviniirrirrnriiriieiririeeeirnrieaieenieae.

Base materials, non-composite ceramic materials, ceramic-ceramic composite
materials and precursor materials for the manufacture of high temperature fine
technical ceramic products, the following—

(1) Base materials, namely high purity fine powders with uniform particle-size
distribution, the following—

single or complex non-composite oxides, borides, carbides or nitrides of
silicon, aluminium, boron, zirconium or tantalum ...........ccccevevineiinenninnn,
except
(a) single oxides of silicon, boron, aluminium or tantalum;
(b) single or complex borides of silicon; and
(c) single or complex borides or carbides of aluminium.

(2) Non-composite ceramic materials, in crude or semi-fabricated form, having

compositions of the base materials specified, other than as exceptions, in head (1)
ADOVE 1uvvuennetrerrernieeenoenrnstaetsseessitntescnstusensaseasteessrsotiesssnsansesrtraroresorornns

(3) Granular or fibrous ceramic-ceramic composite materials containing finely
dispersed particles or phases of any non-metallic fibrous or whisker-like materials,
whether externally introduced or grown in situ during processing, in which the
following materials form the host matrix—

(a) all oxides, includes glasses ............ccooieriierienioriiiieniiieniien
(b) carbides or nitrides of siliconorboron ............cc.ooviiiiinni
(c) borides, carbides or nitrides of zirconium, hafnium or tantalum .............
(d) CArbON ....cenniiiiiiiiiiiiiiir e e e e e .
(e) any combination of these materials ...........cocoevivriiiirremiiiiieriniiiiennnnnn,
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IL1733
(cont.)

IL1734

IL1746

(4) Precursor materials, namely special purpose polymeric or metallo-organic
materials for producing any phase or phases of the materials specified in heads (2)
or (3) above, the following—

(a) polycarbosilanes and polydiorganosilanes, for producing silicon carbide ..
(b) polysilazanes, for producing silicon nitride ............c.cccoevvevnriiineiinnnnes
(c) polycarbosilazanes, for producing ceramics with silicon, carbon and

NItrOZEN COMPONENLS 1.uvvvvniiuniruneinnaeenaeeertnrerarrenrernsenternreesneeroesres

In this entry, “high purity” means that a powder has a total metallic impurity,
excluding intentional or desired additions, of less than 1000 ppm for single oxides or
single carbides or less than 5000 ppm for complex compounds, single borides or
single nitrides; and “fine powders with uniform particle-size distribution” means
powders with at least 90% of the particles being not more than 10 micrometres and
the average particle size not more than 5 micrometres. (For zircons, these limits are
5 micrometres and 1 micrometre respectively).

Low density, rigid, carbon-bonded fibrous or non-fibrous carbon thermal insulating
materials having all of the following characteristics— ............cccevieiiniiinnirnnnennn.e.

(1) a capability of operating at temperatures greater than 2273 K (2000°C);
(2) a density greater than 100kg/m’ and less than 300kg/m>;

(3) a compressive strength of greater than 0.1 MPa and less than 1.0 MPa;
(4) a flexural strength of greater than 1.0 MPa; and

(5) a carbon content of greater than 99.9% of total solids.

Polymeric materials and manufactures thereof, the following—
(1) Polyimides (including maleimides) ............ccoceerirrriereerivrereeriiiieennnnnn,

except the following forms: fully cured polyimide or polyimide-based film, sheet,
tape or ribbon having a maximum thickness of 0.25 mm, whether or not coated or
laminated with heat-sensitive or pressure-sensitive resinous substance of an
adhesive nature, which contain no fibrous reinforcing materials and which have not
been coated or laminated with carbon, graphite, metals or magnetic substances.

(2) Polybenzimidazoles .........ccecvvveiiieinieriiieenriieeiee e e eas

(3) Aromatic polyamides, except staple fibres, filament yarns, chopped fibres,
spun yarns or threads, having a fibre modulus of 0.022 Newtons per tex or less and a
tenacity of 0.970 Newtons per tex or less, and pulp made from those materials ......

(4) PolybenzothiazZoles .............oevvvveirnnierrniieriieiieniireiineeniereesirrernsseensenss
(5) PolyoXadiazZoles .........c.ccuueriiiiiueeieiiiieiaeeriiiereer et s eeni e e s eenrreeeaenaas
(6) PolyphoSphONItriles ..........cccccvuuririiinerereriiiieeereiiiereerrtiireeeneraeseesrsins
(7) POlyStyrylpYridine ...........cveeeeuuirriieiiereerrnnrereeriaeeresrieeeeerarieresensies

(8) Thermoplastic liquid crystal copolyesters, the following—
(a) ethylene copolyesters of terephthalic acid and parahydroxybenzoic acid ...

except manufactures thereof having both of the following characteristics—
(i) a tensile modulus of less than 15 GPa; and

(ii) specially designed for non-aerospace, non-electronic civil applica-
tions

(b) phenylene or biphenylene copolyesters of terephthalic acid and parahyd-
TOXYDENZOIC ACIA ...ceivviniiniiiiniiiiiiiiriiitieenerreereseerteetet et e eianraeranes

(9) PolybenzoXazoles .........ccccuuiiinniieiniiiieieeiiinreenesreneertiererteassinaesaans
(10) Aromatic polyether ether ketones ...........c..evvveveveerineiiineneniicrennennnnen.

In this entry-

“tenacity” is the tensile stress expressed as force per unit linear density of the
unstrained specimen, expressed in Newtons per tex;

“fibre modulus” is the ratio of change in stress to change in strain between two
points on a stress-strain curve, viz the point of zero stress and the point of
breaking stress expressed in Newtons per tex; and

“tex” is the number of grammes in 1,000 metres of material.
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IL1749 Polycarbonate sheet of a thickness between 1.5 mm and 25.4 mm (inclusive) having
no major defects and having all of the following optical characteristics— ...............

(1) Less than 2% haze as determined by method ASTM D1003-

(2) An angular deviation, as determined by method ASTM D637-

(a) of not more than 12 minutes at any location more than 25.4 mm from the
edge of the sheet for sheet thickness of between 1.5 mm and 9.5 mm
(inclusive); or

(b) of not more than 20 minutes at any location more than 25.4 mm from the
edge of the sheet for sheet thickness of more than 9.5 mm and not more
than 25.4 mm;

(3) A total number of minor optical defects (excluding those within 25.4 mm of
the sheet edge)-
(a) not exceeding 1 per 0.368 m? for sheet of a thickness of 12.7 mm or less;
(b) not exceeding 2 per 0.092 m’ for sheet of a thickness of more than 12.7
mm.
In this entry “major defects” means variations in the material which cause angular
deviations either side of the undeviated position exceeding those specified in head
(2) and “minor defects” include any embedded particles, bubbles, scratches or
internal inhomogeneity which reduce visibility through the plastic and those
localised imperfections which cause a variation in angular deviation of more than 5
minutes within a distance of not more than 508 mm on the screen when tested by
method ASTM D637.

1L1754 Fluorinated compounds, materials and manufactures, the following—

(1)
(a) Dibromotetrafluorethane, except dibromotetrafluoroethane having a
purity of 99.8% or less and containing at least 25 particles each 200
micrometres or larger per 100ml ......oooiiiiiiiiiiii i

(b) Perfluoroalkylamines ...........ccceeersreiviiiiiiiiiininiennniese

(2) Polymeric materials and intermediates, unprocessed, the following—
(a) Polychlorotrifluoroethylene, oily and waxy modifications only ..............

(b) Fluoroelastomers composed of at least 95% of a combination of two or
more of the monomers tetrafluoroethylene, chlorotrifluoroethylene,
vinylidenefluoride, hexafluoropropylene and bromotrifluoroethylene,
iodotrifluoroethylene, perfluoromethyl-vinylether and perfluoropropoxy-
Propylvinylether ......oooiiiiirniiei i

(c) Polybromotrifluoroethylene ...........ccccovvriiimiiiiiinniiienne,

(d) Copolymers of vinylidene fluoride having 75% or more beta crystalline
structure without Stretching ........ocovvvvvieieiiiiiinii i
() Fluorinated silicone rubber and intermediates for their production
containing 10% or more of combined fluorine ...........ccoccoeiiiininnn

(3) Greases, lubricants and dielectric, damping and flotation fluids made of at
least 85% of any of the materials listed in heads (1) and (2) above; ..................ee.

(4) Electric wire and cable coated with or insulated with any of the materials in
(2)(b), except 0il well ogging €able; .....vvveermmeriiiiiiiiiiii e

(5) Seals, gaskets, rods, sheets, sealants or fuel bladders made of more than 50%
of any of the materials in (2)(b) specially designed for aerospace and aircraft use; ..

(6) Piezoelectric polymers and copolymers made from vinylidene fluoride having
both of the following characteristics— .........cvvueereeiiiiiininiiiinniiiiaee

(a) In sheet or film form; and
(b) With a thickness of more than 200 micrometres.

IL1755 Silicone fluids and greases, the following—

(1) Fluorinated silicone fluids, except those with a kinematic viscosity of 5000
centistokes or more measured at 25°C .....iviiiiiiiiniiiiiiiii i .

(2) Silicone and fluorinated silicone lubricating greases capable of operating at
temperatures of 180°C or higher and having a drop point of 220°C or higher ..........
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IL1757 Compounds and Materials, the following—

111759

(1) Monocrystalline silicon, except metallurgical grade monocrystalline silicon
having a purity not better than 99.97% .........ccocovvviiviiiiiiiiiiiinin i

(2) Gallium of a purity of 99.9999% or greater and gallium III/V compounds of
ANY PULILY IVl .. cuviuiiiiiiiiiic e e
except

(a) gallium phosphide; or
(b) other gallium III/'V compounds having a dislocation density (etch pit
density — EPD) greater than 500,000 per cm?;

(3) Indium of a purity greater than 99.9995% and III-V indium compounds
containing more than 1% indium ............cooiiviiviiiiniinii

(4) Hetero-epitaxial materials consisting of a monocrystalline insulating sub-
strate epitaxially layered with silicon, compounds of gallium or compounds of
11116113 1+ PPN

(5) Elemental Cd and Te of purity levels of 99.9995% or greater, and CdTe
compounds of a purity level of 99.99% or greater or single crystals of CdTe of any
PULILY JEVEL...ceuiinniiiiii i e e

(6) Polycrystalline silicon, except polycrystalline silicon having a purity of
99.99% or less and containing at least 0.5 part in 10° each of iron, carbon, boron
and phosphorus, plus other impurities...........cooveveiiiiiiiiiiiin i

(See also the entry in Group 3D relating to equipment for the manufacture of
electronic materials.)

(7) Compounds used in the synthesis of the materials specified in head (6) above,
having a purity level based upon the amount the primary constituent of 99.5% or
better, or used as the silicon source in the deposition of epitaxial layers of silicon,
silicon oxide or SilicOn NItrIde .......c.oovviiiiiniiiiiiiiiiinini

This item includes SiCL,H, having a purity level of 97% or more.
(8) Single crystal sapphire SUDSLTAtES .......c.uvvvviiiiruniriiiniinriiiiiinneiiineneee

(9) B,0; with a purity of 99.9% or greater, containing 1,000 parts per million of
H,0 orless, in powder or cast form ..........coceuvviniiiiiiiiiiiniiinniii e

(10) Monocrystalline germanium with a resistivity greater than 100 ohm. cm. ....

(11) Resist materials having any of the following characteristics:

(a) negative resists with a spectral response adjusted for use below 350
MANOIMELTES «v\uvveneensrensrrnnennsterrrmserrusernserisernermnsertssesisesnsernsennrras

(b) for use with electron or ion beams with a sensitivity of 100 microcoulombs/
OO OT DB «.evvveviiiieeeeeereirienaeeseeeeeeeenmeanna s eeesecetanentnnaaseseses

(C) POSILIVE TESISES eeeerrrvrureneiirieeecrierrnniiiiir et s e e e e s erraaainas
(d) for use with X rays with a sensitivity of 500 millijoules/cm’ or better; or ....
(e) specified or optimised for dry development ...............ccoooiiiiiininies
(12) Single-crystal forms of bismuth germanium oxide having piezo-electric

properties and single-crystal forms of lithium niobate, of lithium tantalate and of
aluminium phosphate ........c..ooveuiiiiiiiiiiiiii e

(13) Metal-organic or hydride compounds of beryllium and magnesium, zinc,
cadmium and mercury, aluminium, gallium and indium, phosphorus, arsenic and
antimony and selenium and tellurium, having a purity (metal basis) of 99,999% or

Syntactic foam for underwater use, the following—

(1) Syntactic foam formulated for applications at depths greater than 1,000
INEEES ..evvvuerrrunrertuerrnnsseetensenneserensernsesenmnetemenssrsuststseserisesssisstonseestansrsns

(2) Syntactic foam having a density of 0.561 g/cm® (35 Ib/cu.ft.) or less..............

In this entry-

“syntactic foam™ consists of hollow plastic or glass spheres less than 100
micrometres in diameter uniformly embedded in a resin matrix.
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1L1760

IL1763

IL1767

IL1781

Compounds of tantalum and niobium (columbium), the following—

(1) Tantalates and niobates having a purity of 99% or more, except
1 (10 (1 1211 1 21 L L S ORISR UR PSPPI

(2) Other compounds containing 20% or more of tantalum in which the niobium
content with respect of tantalum is less than 1 part per thousand..............c..........

This entry does not cover single-crystal lithium tantalate for which see the entry in
this Group relating to compounds and materials.

Fibrous and filamentary materials suitable for use in composite structures or
laminates, the following—

(1) having both of the following characteristics—..............cccoeieereeermiccrennnnnnn
(a) specific modulus greater than 3.18 x 10%m (1.25 x 10% in);
(b) specific tensile strength greater than 7.62 X 10°m (3 X 10° in); or

(2) having both of the following characteristics—...........ccooeriiiiiiiiirnnnnnennen.
(a) specific modulus greater than 2.54 x 10°m (1 X 10® in);
(b) melting or sublimation point higher than 1,922 K (1,649°C) in an inert
environment;
except
(i) carbon fibres having a specific modulus less than 5.08 X 10°m (2 X
}O)s in) and a specific tensile strength less than 2.54 X 10°m (1 x 10
in);
(ii) discontinuous, multiphase, polycrystalline alumina fibres in chopped
fibre or random mat form, containing 3% or more silica, having a
specific modulus less than 10 X 10°m (3.92 x 10® inches).

(3) Resin-impregnated fibres (prepregs) and metal-coated fibres (preforms)
made with materials specified in heads (1) or (2) above ..........cccoiviiiiiiininiinn

(4) Composite structures, laminates and manufactures thereof made either with
an organic matrix or a metal matrix utilising materials specified in heads (1) and (2)
1o 1o 1 O PPN
In this entry-

“specific modulus” means Young’s modulus in N/m? (Ib force/sq.in) divided by
specific weight in N/m® (Ib force/cu.in), measured at a temperature of (296 + 2) K
((23 £ 2)°C) ((73.4 % 3.6)°F) and a relative humidity of (50 * 5)%; and
“specific tensile strength” means ultimate tensile strength in N/m? (Ib force/sq. in)
divided by specific weight in N/m? (Ib force/cu. in) measured at a temperature of
(296 + 2) K ((23 £ 2)°C) ((73.4 % 3.6)°F) and a relative humidity of (50 + 5)%.

Preforms of glass, or of any other material, specially designed for the fabrication of
optical fibres specified in head (2) of the entry in Group 3F relating to cable and
WITE L.ituniinnirnnerenenniesnnsnestsnnsrssssmssetssseessoesseessensssensssrsssansserssenssrssensssnns

In this entry “preforms” are defined as bars, ingots or rods, of glass, plastic or other
materials, which have been specially processed for use in the fabrication of optical
fibres.

Lubricating oils and greases, synthetic, which are or contain as their principal
ingredient, the following—

(1) monomeric and polymeric forms of perfluorotriazines, perfluoroaromatic
ethers and esters, and perfluoroaliphatic ethers and esters .............ccocveviennannns

(2) polyphenyl ethers and thio ethers containing more than three groups of any
of the following: .........cooviiiiiiiiiii

(a) phenyl;

(b) alkyl phenyl;

(c) phenyl and alkyl phenyl;

Chemicals, the following—

(1) Chloreothanol ............cceiiuiieiueiiiiie et ereene e e e s srerasnsannaes
(2) Dimethylamine .............ccoviiiiireieriieiiiririreiieerie e aeneeerrrenerrnerenaaes .
(3) Dimethyl methylphosphonate.............cccovvvuiiiiiiiiiiiniieiirerieecireeienennans
(4) Dimethylphosphite ...........ccciieviiiiiiiiiiiii e

A



(5) Hydrogen fluoride ...........ccoviiiuiiiriiiiiieeeiiirce et eee e e e v eaeeeen A

(6) Methyl phosphonyl dichloride.............ccovieiriiverieiiiieireniiie e reeeeen. A
(7) Methyl phosphonyl difluoride .............c.ceviiimnereiiiiieniniinieecreiie e A
(8) Phosphorus OXyChlOTIde .........ccvvueveunnieieiireeiieie e eeieeree e et e eeeesaenns A
(9) Phosphorus trichloride ........coceeiiiiiriiiiirieiie e ee e s e A
(10) Potassium fluoride. ......coouuuiiiiiiiriiiiriieiii et I
(11) Thiodiglycol .......eeuuiiiiiiiiiiiiiiiiiineeeeeeeirrii e ee e e e eeee e e e e eeeaees A
(12) TrimethylphOSPhite ......c..uviiiiiiiiiiiiiiiiei et e e aees A

— Synthetic rubbers, the following-

(1) Polymeric products of butadiene, the following:
(a) carboxyl terminated polybutadiene, hydroxyl terminated polybutadiene,

thiol terminated polybutadiene and cyclised 1, 2-polybutadiene.............. A
(b) mouldable copolymers of butadiene and acrylic acid.................ccocoeeen... A
(c) mouldable terpolymers of butadiene, acrylonitrile and acrylic acid or any
of the homologues of acrylic acid.........c.occvevereiiniiiiiriniiiiiiic e A
(2) Carboxyl terminated POIYISOPIENE ...........cevvvveuieriieiieeeeiiitieeerrenineeenns A
GROUP 4

GOODS, TECHNOLOGIES AND PROCESSES IN RESPECT OF WHICH THE EXPORT

OF TECHNOLOGICAL DOCUMENTS, OTHER THAN DOCUMENTS GENERALLY

AVAILABLE TO THE PUBLIC, IS PROHIBITED TO ANY DESTINATION IN ANY
COUNTRY SPECIFIED IN ARTICLE 2(iv)

IL1001 Technology for metal-working manufacturing processes and specially designed
software, the following—

(1) Technology for the design of tools, dies and fixtures specially designed for the
following processes—
(a) hot die forging;
(b) superplastic forming;
(c) diffusion bonding;
(d) metal powder compaction using—
(i) vacuum hot pressing;
(ii) high pressure extrusion;
(iii) isostatic pressing;
(e) direct-acting hydraulic pressing.
(2) Technical data consisting of the following process parameters—
(a) for controlling hot die forging—
(i) temperature;
(ii) strain rate;
(b) for controlling superplastic forming of aluminium alloys, titanium alloys
and superalloys-
(i) surface preparation;
(ii) strain rate;
(iii) temperature;
(iv) pressure;
(c) for controlling diffusion bonding of superalloys and titanium alloys—
(i) surface preparation;
(ii) temperature;
(iii) pressure;
(d) for controlling metal powder compaction using vacuum hot pressing, high
pressure extrusion or isostatic pressing—
(i) temperature;
(i1) pressure;
(iii) cycle time;

101




1L1001 (e) for controlling direct-acting hydraulic pressing of aluminium alloys for
(cont.) titanium alloys—
(i) pressure;
(ii) cycle time;
(f) for controlling hot isostatic densification of titanium alloys, aluminium
alloys and superalloys—
(i) temperature;
(ii) pressure;
(i) cycle time.

IL1080 Technology, other than installation, operation and maintenance technology, for the
use of the following equipment used in the manufacture of gas turbine blades or
vanes—-

(1) Blade or vane belt grinding machines;

(2) Blade or vane edge radiusing machines;

(3) Blade or vane aerofoil milling or grinding machines;

(4) Blade or vane blank preforming machines;

(5) Blade or vane rolling machines;

(6) Blade or vane aerofoil shaping machines, except metal removing types;
(7) Blade or vane root grinding machines; and

(8) Blade or vane aerofoil scribing equipment.

IL1372 Technology common to industrial gas turbine engines and gas turbine aircraft
engines as specified in head (5) of the entry in Group 3E relating to technology for
aircraft and helicopters, and technology common to industrial gas turbine engines
and marine gas turbine engines.

IL1399 Technology for the design of automatically controlled industrial systems used with
software as specified in the entry in Group 3D relating thereto, whether or not such
other equipment or systems are specified.

IL1425 Technology relating to floating docks, the following—

(1) That portion of the design of a floating dock specially designed for use at
remote locations relating to the incorporation of the following facilities—
(a) welding and pipe fitting repair shops;
(b) electrical and electronic repair workshops; and
(c) mechanical repair or metal working machine shops; and

(2) The design, production and use of onboard floating dock facilities which
permit the operation, maintenance and repair of nuclear reactors.

IL1460 Technology relating to aircraft and helicopters, the following-

(1) Technology for aircraft and helicopter airframes, for aircraft propellers, and
for aircraft and helicopter airframe, aircraft propeller, and helicopter rotor systems
components, and specially designed software therefor, the following-

(a) design technology using computer-aided aerodynamic analyses for
integration of the fuselage, propulsion system and lifting and control
surfaces to optimise aerodynamic performance throughout the flight
regime of an aircraft;

(b) technology for the design of active flight control systems, the following—

(i) technology for configuration design for interconnecting multiple
microelectronic processing elements (on-board computers) to
achieve high-speed data transfer and high-speed data integration for
control law implementation;

(ii) technology for control law compensation for sensor location and
dynamic airframe loads (compensation for sensor vibration environ-
ment and for variation of sensor location from centre of gravity);

(iii) technology for electronic management of systems redundancy and
data redundancy for fault detection, fault tolerance and fault
isolation;
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IL1460
(cont.)

IL1501

IL1510

IL1519

(iv) technology for design of flight controls which permit in-flight
reconfiguration of force and moment controls;

(c) design technology for integration of flight control, navigation and
propulsion control data into a flight management system for flight path
optimisation;

(d) design technology for protection of avionic and electrical sub-systems
against electro-magnetic pulse (EMP) and electromagnetic interference
(EMI) hazards from sources external to the aircraft, the following—

(i) technology for design of shielding systems;
(ii) technology for the configuration design of hardened electrical
circuits and sub-systems; and
(iii) determination of hardening criteria for the circuits and sub-systems
specified in sub-head (d)(ii) above;

(e) technology for the design, production and reconstruction of adhesively
bonded airframe structural members designed to withstand operational
temperatures in excess of 120°C;

(f) technology for the design and production of propeller blades constructed
wholly or partly of composite materials, and specially designed hubs
therefor;

(g) technology for the design and production of digital electronic synchrophas-
ers specially designed for propellers, technology for the design of digital
electronic controls for propellers and technology for the production of
digital electronic controls for the propellers specified in sub-head (f)
above; and

(h) technology for the design and production of active laminar flow control
lifting surfaces.

(i) technology for the development of helicopter multi-axis fly-by-night or fly-
by-wire controllers which combine the functions of at least two of the
following into one controlling element—

(a) Collective controls
(b) Cyclic controls
(c) Yaw controls

(j) technology for the development of circulation controlled anti-torque or
directional control systems for helicopters;

(k) technology for the development of helicopter rotor blades incorporating
variable geometry airfoils;

(1) technology for the development of active control of helicopter blades and
other surfaces used to generate aerodynamic forces and movements.

(2) Technology for helicopter power transfer systems, except data resulting from
helicopter power transfer system performance and installation design studies, and
fabrication technology or overhaul and refurbishment technology for specific
helicopter power transfer systems in civil use in bona fide civil helicopters for more
than 8 years.

(3) Technology for gas turbine engines and auxiliary power units (APUs) for use
in aircraft or helicopters,

except data resulting from aircraft performance and installation design studies, and
fabrication technology or overhaul and refurbishing technology for specific gas
turbine aircraft engines or gas turbine powered aircraft APUs in civil use in bona
fide civil aircraft or civil helicopters for more than 12 years.

Technology, other than for installation, operation and maintenance, relating to the
equipment specified in the exception to head 2(b) of the entry relating to
navigation, direction finding, radar and airborne communication equipment.

Technology or technical data associated with the design, manufacture or upgrading
of an item not specified in IL1510 when such technology or technical data are also
relevant to equipment specified in IL1510.

Technology, other than for installation, operation or maintenance, relating to
communication transmission equipment employing digital transmission techniques
and designed for operation at a total bit rate at the highest multiplex point
exceeding 2.1 Megabits per second.
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1L1520

IL1522

1L1537

IL1541

IL1545
IL1555

IL1558

IL1560

IL1564

IL1565

Technology, other than for installation, operation or maintenance, relating to radio
relay communication equipment employing quadrature-amplitude-modulation
(QAM) techniques.

Technology, other than for installation, operation and maintenance, relating to
uncooled, unsegmented mirrors with glass or dielectric substrates for use as end
reflectors for laser resonators.

Technology, other than for installation, operation and maintenance, relating to
microwave assemblies, sub-assemblies or amplifiers (or combinations thereof)
having all of the following characteristics—

(1) Fixed tuned at the time of manufacture to operate only within the ITU
satellite broadcasting band from 11.7 to 12.5 GHz;

(2) Not capable of being retuned to a new frequency band by the user; and
(3) Specially designed for use with or in civil television receivers.

Technology for the design or production of cathode-ray tubes incorporating
microchannel-plate electron multipliers.

Technology unique to transistors based upon gallium arsenide.

Technology for image intensifiers or converters incorporating fibre-optic face plates
or microchannel-plate electron-multipliers, or electron tubes for cameras incor-
porating such intensifiers or converters.

Technology relating to the equipment specified in the exception to the entry
relating to electronic cathode-ray tubes, vacuum tubes and valves, specially
designed for civil telecasting.

Technology for the deisgn and production of tantalum capacitors rated for
operation at ambient temperatures exceeding 125°C, except sintered electrolytic
types having a casing made of epoxy resin or which are sealed or coated with epoxy
resin.

Technology relating to the export of wafer or chip design or processing information
inherent in the manufacture of any class of “assembly”, “module”, “integrated
circuit” or “circuit element”, specified in this schedule irrespective of any release of
devices in any of these classes. This restriction also applies to technology embodied

both in the equipment specified in IL1355 and in its use.

Technology relating to electronic computers, the following—

(1) Technology applicable to the-

(a) development, production or installation, operation and maintenance of
electronic computers of any kind,

except

(i) technology which is unique to related equipment specified in sub-
heads (b)(iv)(a), (iv)(b), (iv)(c), (iv)(e), (iv)(f), (iv)(1), (iv)(n),
(iv)(p), or (iv)(q) of head (7) of the entry in Group 3G relating to
computers and does not relate to equipment specified elsewhere in
this Schedule; and

(ii) development, production or installation, operation and maintenance
of equipment or systems specified in head (4) of the entry in Group
3G relating to computers.

(2) Technology for the integration of-

(a) electronic computers or related equipment specified, other than as
exceptions, in the entry in Group 3G relating to computers into other
equipment or systems whether or not such other equipment or systems are
so specified; or

(b) electronic equipment or related equipment not specified. other than as
exceptions, in the entry in Group 3G relating to computers into other
equipment or systems which are so specified.
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IL1566

IL1567

IL1572

IL1584

11587

IL1595

IL1601

IL1602

Technology applicable to the development, production or installation, operation
and maintenance of software, whether or not such software is specified in this
Schedule,

except the minimum technical information necessary for the use of software not so
specified other than as an exception.

Technology applicable to the development, production or installation, operation
and maintenance of stored-programme-controlled communication switching equip-
ment or systems, whether or not the equipment or systems are specified in the entry
in Group 3G relating thereto,

except the minimum technical information necessary for the use of stored-
programme-controlled communication switching equipment or systems not so
specified, other than as exceptions.

Technology, applicable to—

(1) The development, production or use of recording or reproducing equipment
specified in Group 3G
except

(a) technology which is unique to equipment specified in the exceptions in
sub-heads 1(a), (b), 2 or 3 to IL1572;

(b) the minimum technology necessary for the use of equipment which may be
exported under the provisions as specified in Group 3G relating to
recording or reproducing equipment.

(2) Technology for continuous coating of magnetic tape as specified in Group 3G
relating to recording media.
except
(a) technology for the formulation of coating material;
(b) technology for the application of coating material to the backing.
(3) Technology for the manufacture of flexible disk recording media as specified
in Group 3G relating to recording media.
except
(a) technology for the formulation of coating material;
(b) technology for the application of coating material to the flexible backing;

(4) Technology for the development or production of rigid disk recording media
as specified in Group 3G relating to recording media.

Technology, other than for maintenance, repair and operation, relating to
oscilloscopes not specified in head (1) of the entry in Group 3G relating to
oscilloscopes, which—

(1) Use cathode-ray tubes specified in head (2) of the entry in Group 3F relating
to cathode-ray tubes, or

(2) Exceed an amplifier bandwidth of 200 MHz.

Technology for quartz crystal elements or assemblies not specified in head (1) of the
entry in Group 3G relating to quartz crystals.

Technology or technical data associated with the design, manufacture or upgrading
of equipment not specified in the entry in Group 3 relating to gravity meters, when
such technology or technical data is also relevant to equipment specified in the entry
in Group 3 relating to gravity meters.

The process of inert gas and vacuum atomising for achieving sphericity and uniform
size of particles in metal powders.

Pyrolitic deposition technology and specially designed components therefor, the
following—
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L1602 (1) Technology for producing pyrolitically derived materials formed on a mould,

(cont.) mandrel or other substrate from precursor gases which decompose in the 1,537 K
(1,300°C) to 3,173 K (2,900°C) temperature range at pressures of 133.3 Pa to 19.995
kPa, including the composition of precursor gases, flow rates and process control
schedules and parameters;

(2) Specially designed nozzles for the processes specified in head (1) above.

SCHEDULE 2 Article 10

The Export of Goods (Control) Order 1985 S.1. 1985/849.

The Export of Goods (Control) (Amendment) Order 1985 S.I. 1985/1085.

The Export of Goods (Control) (Amendment No. 2) Order 1985 S.1. 1985/1293.
The Export of Goods (Control) (Amendment No. 3) Order 1985 S.I. 1985/1294.
The Export of Goods (Control) (Amendment No. 4) Order 1986 S.I. 1986/82.
The Export of Goods (Control) (Amendment No. 5) Order 1986 S.I. 1986/540.
The Export of Goods (Control) (Amendment No. 6) Order 1986 S.I. 1986/1446.
The Export of Goods (Control) (Amendment No. 7) Order 1986 S.I. 1986/1934.
The Export of Goods (Control) (Amendment No. 8) Order 1987 S.I. 1987/215.
The Export of Goods (Control) (Amendment No. 9) Order 1987 S.I. 1987/271.
The Export of Goods (Control) (Amendment No. 10) Order 1987 S.1. 1987/1350.




EXPLANATORY NOTE
(This note is not part of the Order)

This Order revokes and replaces the Export of Goods (Control) Order 1985 and
the subsequent amendments thereto. The changes (apart from minor and drafting
changes) it effects are as follows—

1. Export control is—

(a)
(b)

©

(d)

()

lifted on fluorotantalates

reduced in scope on airborne, ground and marine navigation equipment,
industrial transmitter and amplifier equipment, industrial telemetry and
facsimile equipment, gyrotron electromagnets, magnetic materials, high-
tensile aluminium alloys, fibrous and filamentary materials, electronic
components. ‘

extended in scope on ballistic protection materials, plutonium, nuclear
reprocessing equipment, tritium production equipment, submersible
systems, deep submergence vehicles, diode waveguide components,
microwave antennae, electronic integrated circuits, polymeric materials.

amended in scope on deuterium, electronic measuring instruments, signal
analysers, electronic components, polymeric materials, fluorocarbon
compounds, compounds used in the synthesis of ultrafine polycrystalline
silicon, resist material, certain ultra-pure metallo-organic and hydride
compounds.

introduced on neptunium, nuclear separation materials, certain secondary
(regenerative) cells, molten salt cells, amorphous alloy strips, certain
chemicals; and on specific technologies, in respect of which the export of
technological documents is controlled to certain destinations, relating to
automatically controlled industrial systems, wafer or chip design or
processed information inherent in the manufacture of assemblies, modules,
integrated circuits or circuit elements, inert gas and vacuum atomising
process, radio relay communications equipment, laser resonators, micro-
wave assemblies, sub-assemblies or amplifiers, cathode-ray tubes, gallium
arsenide-based transistors, image intensifiers, recording or reproducing
equipment, oscilloscopes, quartz-crystal elements, gravity meters.

2. The descriptions of goods subject to export control have been amended in

respect

of induction furnaces, primary cells, electric arc equipment, electronic

circuit assemblies.

3. Frequency changers have been transferred from Group 3C to Group 2B.

4. Copies of the British Standards referred to in these Regulations may be
obtained from any of the sales outlets operated by the British Standards Institution
(BSI), or by post from the BSI at 3 Linford Wood, Milton Keynes, MK14 6LE.
Copies of the economic and control rules of the International Cocoa Agreement
can be obtained from the International Cocoa Organisation, 22 Berners Street,
London W7.
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