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Thie specification is intended forth• use of the 
recipient and such persons as have need to uee it in the course 
o! their dut7, and may onlJ be used in connection with work 
performed far or on behalf of H.M. Canadian Gov-ernaent, The 
unauthorized retention or deetruction of this docUJaent, or the 
disclosure of its contents to any unauthorized person ii forbidden, 

Attention is hereby called to the fact that failure 
to comply with an,- of the above instruction-a is an infraction o! 
the Official Secrets Act . 

Any unauthorized person obtaining possession of this 
Specification by finding or otherwise, should forward itj together 
with his namej and address, in a registered envelope to the Chief 
ot the Air Staffj Air Force Headquartere, ottawa, Canada . 
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SECRET 
- l -

l. DE1'INITION 

1.1 This specification states the requirements of the Department of National 
Defence, Royal Canadian Air Force, hereinafter called the Department, for 
the design and construction of a prototype Integrated Electronic System 
!or the CF105 aircraft. 

2. GENERAL 

2.1.1 While this specification it intended to cover design and construction 
of the prototype s7ate11e only, the design shall be such that the system 
will be suitable for large scale production. 

2,1,2 Common component unlts produced for the USAF to Hu.ghes Aircratt Company 
Specification ES464,,,,001 are to be used wherever possible , Cm these units 
acceptance by the USAF will generally be accepted by the department. 
New units designed to meet the requirements of this specification must 
be acceptable to both the USAF and t he department. 

2.1.3 The finished equipment in pltoduction shall meet ul requirements, 
inepection• and test proeedures covered by this speoificationo No 
departure from this specification shall be permitted except as detailed 
in paras 2. 1,6 e.nd 5,2. The prototype equipment shall not be required 
to pass all tests. The pre-production equipment shall pass all tests 
of para 5,2. 

2.le4 The material entering into the construction of this equipaent shall be 
of the best qualit7. All wor1caanah1p and shop practice •hall be in 
accordance with accepted etandard• of 11\Qdem engineering practice and 
BCU instructions. 

2.1.5 Construction including material and workmanship shall be free f?'OJll an7 
characteriltics or deteote, which 111a, rend13r the equipment unsuitable 
for the inteoded purpo•e., ' 

2.1.6 Minimum aise and. weight, eim.plicity of operation and an illprOYement in 
tha per!omanoe and reliabillty of th• specific functions beyond the 
requirement• of th1• specification aN objectivea in the detign of the 
equipment herein, TM UH ot aaterials, parta and processe, other than 
tbose required b7 this and concomitant specific~tion• shall be 
investigated and when it appears that a substantial reduction in size 
and weight or improYement in tillplicity o! design• perfonnenc•, or 
reliabilit7 cube realized by their use. Appro-,al ot nav iaaterials, 
parts, and proe••••• ah&ll. be subject to the component•, of which the 
feature 1• a part, passing all required tests and being accepted by 
the USAF and the department. 

a.1.7 Th• use of easily diaconnected, plllg-in aaoemblies of one or more 
related circuits shall be investigated with a view towards reduction 
of size and weight, simplification of operation and maintenance or 
improvement in perfonna.nce. 
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2.2 Functions 

J. 

2.2.l The system shall, when integrated with the aircraft , perform the 
following tunctions : 

2.2.1.1 Intercept Funct1on1 
During the intercept phase of .i mission, th~ int,igr.:.t~d el~c­
tronic syst'."!m will provide for operation under the control of. 
GCI net. The syst~m sh;;,11 provide the c.i p.;i.b ility for op,~ration 
in two mod~ G, close control and, broadca~t control either of 
which can be performed auto110.tically or manually.' 

2.2.1.2 Att.ck Functions 

The system shall provide fer the prep.iration ~nd firing of thrsc 
different types of missiles ; th~ 1alcon GAR-lA, Fi..lcon GAR-lC, 
and the Sparrow II. Once the system h.is b '!en lock~d on a t "rget, 
it sh.dl .iutom,1tic:;lly tr:,ck the target ... nd control the ir.ter­
ceptor on a correct .. ttack cours~ for firing the int~rceptor's 
amarnent. The system shall ;;utomatic::.lly fir~ the .:i.rm.;iment .;i. t 
the correct time. St~!t'.' ring sign.i.ls sh2ll be pr·is~nt,.d to th,~ 
pilot so th.t he l!lay monitor the s::rstem 1 s oper«tion during the 
.itt.ck or, if he desires , may steer the ~.tt . ck ;;i.._nu .. lly, A 
bre;;k ... way w~rning sh.111 be: provid!;d. 

2. 2.1.3. Return-to-Base Function~ 

The system sh.i.11 be .iolc to r!)turn the int•·rc"f)tor to its b;.se 
.iutomatically , -:.:ither by nllvic::. t ing to a. d~stj_n;;tion s~lect~d by 
the cre•,1 or by following c1 os f! control instructions rec-:iv~d . from 
a ground st .. tion. It sh;;.11 o1lso provide f er r~turn to b;is~ 
m.inu.-lly , the navig ... tion h~ i ne performed by use of .,Yly or .;; 11 of 
TACAN (or Doppler :l:..d ... r ) R-.d-.r Be;.con , R«d-. r. Ground K 0,p, ;Yid 

De.id Reckoning. The syst~m sh.,11 provid e fo r ~utom .. tlc . ppro,ch 
by me.ins cf AGCA tie-in t o th.n flie;ht control e-;_uipment in the 
.-ircr.i.ft. 

TECHNICAL REQUIREl'IBNTS 

J.l.l The following sub- systems and instrument.tion shall compris~ the 
Integrated Electronic System. 
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J. TECHNICAL MQUIREMENT§ (Cont'd) 

J.l. Gener&l, Description (Cont 1 d) 

3 .1.1 (Cont'd) 

(a) Weapons Sub-system 
(b) Telecowmunication Sub-system 
(c) Flight Control Sub-system 
(d) Computer Sub-system 
(e) Flight Sensing Instrument.tiQfi 
(f) Power Supply Sub-system 
(g) Cockpit controls and Presentations 

J.1.2 Parts and Materiels 

J.l.2.1 In the selection of parts and m~terials, fulfilment of major 
design objectives shall be the prime consideration" In so 
doing the following filctors shall govern: 

(a) Parts and Y~terials aa approved by Specification MIL-E-5400 
shall be giTen first consideration. 

(b) When the contractors can dernonstrate to the dep.i.rtment th.1t the 
use of st,mdard Ar; or JAN parts or m.-.terials will not fulfill 
the design objectives because of size, weight, performanc~ or 
other re.sons, materials ~nd p.-.rts shall be used which most 
ne:.rly meet or exceed the requirements of the respective 
st:.ndard specification . 

(c) When a non- standard part is used, the m~et.ing of gener .. l 
materi .. l requirements such as non-infl.,!Tll'lability, fungus 
resist:mce, nontoxici ty, etc. , o1.ncJ, the meeting of environment .. l 
conditions as required by Specific-lion rJL-E-5400 or MIL-T-5422 
(ASG) shall be of prime consideration . 

Jol.J Service Conditions - The equipml'!!nt sh .. 11 be designed to operate 
satisfactorily throughout the aircraft range of oper.ttions, :.s 
specified in RCAF Ai r Specific- tion 7-4, .1nd under the environment-.1 
conditions arid a.ircr.ft configur.itions encountered in oper.itional 
use of the aircraft. 

J.1.4 Tot.il Weici)t - The tot•d weight of the lt ..,ms listed in Appendix ''A" 
which constitute a tent-.tive list of equipment excluding c-bles 
a.nd mounting bases sh~ll not exc~ed 2,000 pounds, 

J.1.5 Qperatlonal Stabilii;J - The equipment shall operate without f-ilure 
for 24 hours, continuously or intermittently, without necessi t y for 
readjustment of any controls which are non-accessible during flight. 
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J. TECHNICAL REQUIREMENTS (Cont'd) 

J.l Geneal Pe§criptign (Cont'd) 

3.1.6 Oper.ting Life 

J.1.6.1 The equipment sh.11 have a reli.ble operating life of .t least 
200 hours without reMoval for bench servicing. Parts requiring 
serTicing or repl.cement at the end of this interv«l to r 0 new 
this service life should be specified by the m.nufacturer. 

J.1.6.2 The equipment shall ha•e a minimum total operating life ot 2000 
hour• with reasonable servicing and replacement ot parts. Parts 
Nquirihg replacement within thilS jnterval and the life ot auch 
part• Dhall be specified by the ma_nu!acturer. 

J.1.7 Inten;QOPectiQe 0011nc 

The folloWing requirements are applicable to all articles or 
equipment~ except those such as d,Ynamotors , inverters, indic.ting 
1nstl'Ulll9nts (meters), and the like in which it is extremely 
unlikely that additional circuits will be required : 

(a) Extra unused receptacle contacts for external circuits of 
the total calculated as specified herein, shall be available 
for future use by the Departr~ent a_r.d shall be loc,ted in not 
more than two of the external receptacles of the particular 
article of equipment . 

(b) The minimum quantity of extra unused contacts sh.11 be as 
follows : Approv.l of the procuring agency shall be obtained 
if this requirement necessitates .n additional connector. 

Tot.Ill No. of Cennector 
Pin.s 1n r@ior Asse-~ 

Up to 25 
26 to 100 

101 .nd over 

E.xtr. Contaw 

2 
4 
6 

(c) E.lch unused contact of the 'lu.mti ty requ1r-~d , •S specified 
her ,in, sh-.11 b<'l of ,:iz• (s) compar .. bl ~ ;.ith th~ used 
con act s of each connector. 

J.1.8 Oyer iOO Und ~rlo,d Protection 

J.1.8.l Overload protection for the equipment sh.11 be provid·d in the 
equipmer.t . All p.irts and circuits of t he equii:;ment which .ire 
likely to c~rry .n overload du~ to . ey failure or poor adjust-
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), HCHNJGAJ, MQPDIIPD (Cont 1d) 

).1 (;pp,rt,l. P11c:r:t12UM (Cont 1d) 

).l.B PY•r em Pwt•f1214 frotoction 

S!CIEI 

JNnt• shall have suitable protective devices or shall be 
proportioned to withstand such overload wit~out ~l'J'illi!.nent 
daaage to the equipaent, The use of fuses and other protective 
dewices shall be held to a ■inimum. 

J.1.8.2 The equip,1ent shall not be damaged by voltages below that used 
in normal operation and shall automatically resUMe normal 
operation when the voltage returns within liJuts. 

J.1.9 Inten;bangeabilitv - The prototype shall be so designed that 
interchangeability of COlllponents and of systems in production 
equip111ent will be in accordance with Specificatioh 1'.IL=l-5400. 

J.1.10 Radio Interference - The generation of radio interferences by the 
equipment and the vulnerability ot the equipment to radio inter­
ference shall be controlled within the lintits of Specification 
MIL-I-6191. 

J.1.11 Explosion Proofj_ng - The equipment shall be explosion proof to the 
fullest extent of the present art. In general, this requirement will 
be satisfied when components such as relay~, switches, aotors with 
comutators, etc., whlch in normal operation produce or are likely to 
produce ap.rking or arcing, -.nd which are not cont-ined within "pres­
suri~ed containers", are made explosion proof, 

J.l.12 Control and Adjustmentis = All p-.nel mounted controls -.nd internlil 
adjustment:, sh-.11 be mech.nically lltable under ;my of the service con­
ditions specified in Specific-tion M1L=E=5400, Controls oper.ble by 
111e:.ns of a screwdriver ah.ill be fitted with locki.ng d~vices which must 
be released before -.n adjustment ill m.de. All internal .djustments, 
wherever pr.ctic-.ble, :shall be re,dily -.ccessible when the unit 
cha:,sis are removed from th'.:ir respective c.ses, It sh;.11 not be 
pos11ible for the oper.itor to compromise th~ setting of the internal 
adjustaents by m.anipu1 ation o! -ny of the controls avail:.ble to him 
in night . 
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-. J.2 Jeapone Syb-Systea 

1.2.1 Gtuui 

).2.1.1 'l'h• weapons sub-system ahall operfte as a component of the inte,a:re.ted 
electronle system of tlM cnos. lt shall suppl7. as required, 
information to other aub-ayeteae so that the opere~ional performance 
of the total system is maximized. 

).2.1.2 'l'he Aadar Sub-System sh,11 be designed to provide searchine and 
trackine operation. from interceptor altitudes within the flight 
eDvelope of the CllOS. the syetea shall contain a tuneble aaenetron 
which ahall per111U man\a&l or automatic cont rol of tuninc by the 
U V/Al lo ohe.n,:e tbe frequency of the radiated energ. Provision 
1llall be aa4• for operation with air-to-alr 1.1.1. equipment. 
fro• l•ion ab&ll be made for the weapons aub-syatem to auppl7 appropriate 
111,:n&ll:-

(a) \Q the oo~_l)U\er sub-system for: 

(1) use in steering the interceptor 

(2) computation of positioning for weapons launch 

(J) generation of pre-launch inforllllltion for the 
misdl a.uxiliariee; 

(b) to the weapons for use as firinr, information, and in the 
earl7 gU.idance phase. 

J.2.2 Modes ot Operation 

Search information , which permits the NAV/J.I to direct the pilot into 
attack position, and to secure redar lock-on, shall be presented on a 
5- i nch •B• type or PPI type ~athode ray tube uisplay in front of the 
NJ.V/J.I. (Preference shall be ~lven to a •B• type dis~lay.) Durin~ all 
search modes, an aircraft !11~ht attitude indicntion shall be presented 
on a ce.thode rey tub& .:itlple.y ii front of thepilot. 

3 .2.2.1 S,arcb. 

J.2.2.l. l Automatic - A scan pattern, stabilized in pit"h ar..d roll with 
re1pect to the earth sliall provide continual surveillance of a 
volUJ118 of apace ahead of the interceptor. ~ major design goal 
shall be the poasibili ty of' utilizing such information as if 
available to the interceptor (either internally or Tiu the data 
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J.2 Weapons Sub-System (Cont ' d) 

J.2.2 Modes of Operations {Cont ' d) 
' 

J.2.2.1,1 Automatic (Cont'd) 

7 8 J C R :I ': 

link:) for the purpose of selecting the position of the central axis 
and the angular coTerage of the scan, the acan rate , the scan 
patt ern and any other radar plTameters, so thiit the cover&1;• 
aelected will result in matlmua Al detection ranr,e. At any time, 
however, the choice of the volllllle searched shall be under the control 
of the NAV/AI if he so desiree. 

J.2.2.1.2 Manual - A hand co ntrol shall provide control of the direction of 
the antenna axis , so as to per,nit the operator to search dl1cret• 
conical volumes ahead of the interceptor and to i nitiate radar 
loelc-on. 

J.2.2.2 Ground-Mapping - J.onF range r round mapping shall be provided with a 
s inEle- bar ,can. Ground mapping information shall be presented on 
a cathode r ~,y tube di splay in front of the NAV /.U. Control of the 
direction of the antenna axis with the hand control; an expanded 
sweep (variable in range) shall be provided. 

J.2.2.J ~ . - Interrogation of surface or airborne X-ba nd navie~ti on 
beacons shall be in accordance with the requirements of MIL- R- .5.582. 
Beacon replies shall be presented on the cathode ray tube display 
in front of the NAV/AI. Control of the direction of the antenna 
axis with the Hand Central, an ex~oonded sweep (variablP. in r a nge) 
shall be provided to .fri.cilitate identification. 

J .2. 2,4 Attack - ~he sub-systemmall, in °co--operc ti<'n wit "io ther sub-systems, 
automatically dir 2ct t l-ie interceptor along a leed collision or pursuit 
course to the selected t arget , and shall gi ve a si ·nal for automatic 
firi ng of the armament at such time as to give a maximum probability 
of kill, Notwithst anding the above automatic mode cf operation , the 
sub- syst em shall provide information to er.able the pilot , if he so 
desires, to direct the i "ltercep'tor mnnually along a lead collision or 
pursuit course to the selected target , and shal l give a signal for 
auton,atic or manual firine of the arm= nt 1ct iuch time as to give a 
IIIE!iimUlll probability of kill. 

J .2.2 • .5 ~ - A. low alt itude iceE.rch capability stall be provided, 
E,hft.ll be achieved by '..·1 e inclusion of an .A)!TI search mode, 
pre se ntation to be wade on the c · t hode ray tube dis lay in 
t he NAV / >.I • 

':'his 
the 
front of 



J . 2 Weapo ns Sub-Syst em (Cont ' d) 

J .2.2 Modes of Operation (Cont 1d) 

e 

J . 2.2 . 6 r:n - Interrogation of airborne X-band transponders thall b9 prodded 
at the direction of the NAV /AI or pilot. Tr· nsponder rep1 i . .-,~ Rhttll 
bl" di ~J,l PyPd en the l ;AV /AI 1 s :presenta~.ion, and on the Pilot's 
pre sentation at the latter's disc reti on dur-i nf: t he l atter pha s es of 
an attack: . A response from a friend l y aircraft shall not P.uto;natically 
abort an attack . Resw.ts of pilot interrogation shall not appear on 
NAV/AI's presentation. 

J.2,2.7 Optical - The sub-system shall include an optic, 1 sir,hting device to 
permit firing of weapons in the event of enem:; counter-m<J asures, 
ground clutter, or equipment malfunctions, so ci sto {;ive a maximum 
probability of kill . 

J.2.2.8 Steering Signal Recorder - The sub-system shall inc l ude a steering 
signF- 1 recorder to permit evaluation of the performance and operation 
of the sys te~ subsequent to f light, 

J.2,3 We 2pon Install~tion 

3,2.J.l Provision sh&ll be wade for a cowplement of either 

( a ) 8 Falcon G.AR- U missiles 

(b) 8 7alcon Gil-lC hlissiles 

(c) 4 Falcon ;.AR-lA and 4 Falcon GAR-lC missiles 

(d) 4 Sparrow II missiles. 

The missile• will be car ried internP.117 in i; }Ja c:w s:;e which is 
re;.1oveblf' fron, the Errnament bay. 

(a) When inserted into the a rmame nt bay , the armament 
packar,e will form a portion of the aircraft fusel aF,e, 
The bey doors wi ll be c l osed except for the short intervals 
during ,,hich the missile launchers a re being ~Ytended or 
retrected : 

(b) Le.uncher mechanism(s) with launcher :re,ils and wnbilical 
plug will extend the missil <? s in proper rela.tionEhip 
to e l'.ch other and the aircn ft for proper aepara.tion 
and guidance . The Ulllbilica l plug mus t be de s i gred for 
release by mis sile motion . Provi s i on wil l b~ made to 
jettison the missiles fit hout ignitin~ thPir motors, 
by means of an electri!:a connecti ·n(s) betwsen the 
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J , 2 Wea.pons Sub-Syste11 (Cont'd) 

J . 2 , J Weapon Installation (Cont•4) 

J.2.J.l (Cont'd) 

f 
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cock~pit and release mechanis■ . Miseiles 11Ust be 
secured a gainst release effected by landing lo ads; 

(c) An intervalowete r (s) when supplied tie appropriate 
si,~nal from the missle auxiliaries s hall provide signals 
for the initiation of missi l e launcher extension and 
for theproper mi s sile firing seouence. 

(d) .l pr o{;r nin u nit i n c on.1unct iv, with u hydraulic jack and 
servo valve will ex.te nd a nd ni tn,c t the missil e l aunchers 
and arLlalllent bay doors wi t :iin the re qu ired t LJJ.e i nterval 
and at a predet e r ill ined rate , 

J ,2 . J , 2 ~li s sile Auxiliar1es_;_ M"c mis s ile au:xiliarie s will be housed in 
the electronics compartment. The working faceg of all auxiliaries 
s hall be ava i lab ~e f o r troub l e shootin~ throUF,h an acce ss door. ~he 
wissi l e auxiliar i e s shall a cc' e~> t s i ,;nal H cene r a. t ed i n the c oi,iputer 
sub-syst ei.i and prov ide l aunc ,1.c11,.; 1c.nd firing signals i n t he ;iroper 
tL11e s e (:Uence in orde r t hc:1t t he ,Ji ss i le ma ~, lock on the target 
signal r e turn. The operat i ons t o b e performe d by t he;;1 i s sile auxiliarie s 
ar e as follows: 

(a) .lpp ly ex.te rnEl _,>ower to critical ci r cu it s within t he 
miss il e dt1r i nc; t he prt>launch period , 

(b) Tru.n1c, f e r to mis s il e i n terna.l power, 

(c) Servo t he 1.1is s il e an~enna into e.l i g n~.ient \•· i t h t he tr.;, ck­
in r · de r li ne of e i Pht , 

(d) Servo t r 0 r P rl Ar t r · n swj t te r a ·1d ,.Ji ssi l e rece iver to t he 
same fre 1u e ncy. 

(e} Servo the ,,1 iss i le r .,•rn e ~-:r,i; e int o time c c. i ncidence 
wi t ·., t h e r a da r r c1.nge ,~ate, 

(f) Genera te p reci s e r a d, r trrmsmitter r epetition rate, 

(g) Relay t he ruiss il e t:,uida nce and c ont r ol parameters 
c omputed in acc ordanc e with a e rody nau1ic c onditLns, and 
the mis s ile iJ ropella nt Le~i;.>er& ',ur e, 

(h) Blow the mis s ile attenuator fu zes to set t h e computer 
paramet ers i nto the u1issiles, 



J.i Wftapons Sub - Svs tem (Cont'd) 

J.2 .J Weapon I1:1t ,,1lation (Cont'd) 

).2,J.2 (Cont'd) 

10 SECR,ET 
C .1 l ~ W 

1.h\ \ ... _h, ,.hJ i 

(1) Provide for jettiaoninc. 

* Yor h.lcon .. 111lsiles as applicable . 

J. 2.4 J\.nctions 

J. 2.4. l We,r111-up feriod - The warm-up period shall be not wore thlln 4.,5 
minutes after the application of pri111ar)' power. 

J . 2.4.2 Output foyer - The peak: out put po..-er m~< ■ured at the out_µu t of the 
Receiver-Transmitter when terminated in a load whose voltEge stand­
ing -wa.ve ratio ia not greater than 1.0.5 ahall be not less than 1.0 db 
below tbe minimUlll specified peak jlower output of the magnetron. 

J.2.4.) t'ran111litti,d hequencY -The ay1te■ •hall operate while the frequency 
of the transmitted sie,na l is fixed be~ween or varyinE from 8500 to 
9400 megacycles per second. The operr tion fre cuencie s for the 
variou1 modes of system operation shall be P..s s liown in Table 1 of 
this specification, 

TAl3LJ: I 

~CH ':'RA.Cl GROUND I'EACON .ul'.:'I 
MbP 

Frequencies 8.500 8.500 8.500 Transmit 8,500 
(Megacyclea) to to to 937.5 to 

9030 90)0 90JO hceive 90JO 
9Jl0 

Pulse Lengtb 2.).5 * 0 • .5 * 2.Jj * 2.)5,. 0. 2.5 
(Microseconds) 

Pulse Rep. 41.5 1000 JJO )JO 4000 
Rate , cpa 

* Pulse length shall be measured between the 90 percent 8JJJ~litude points for the 
long pulse, and between the .50 percent am~litude points for the short pul1e . 
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J .2 WBPPI Sub:§u\u (Cont 'd.) 

J.2.4.4 Pulse llepetltion 11,1 - The rate of the tran1aitted pw.ae1 •hall be 
1hown in Table 1 of thi1 specification. 

J.2.4.5 Pu.lse l,ength - The lenght of the tran1aiUed pulse shall 'be u 1how 
in Table 1 of the specification. 

3.2.4.6 iece1Ter Stn■1tiT1tY - The OTer-all receiTer 1ensitivit7 ■hall 'be 
ainu1 97 dba or ereater. 

3.2.4,7 4ntenna O&ip - The power gain of the antenna ey1tem ehall be at 
least 3.5 decibell aboTe th.11.t of an isotropic radiator. 

J.2.4.8 Badiation Pattern - The antenna eystem eh.all produce a radiation 
pattern whose major lobe hAs a nominal width between the half-power 
points of 2 • .5 degrees. Minor.lobes outside the swept Tolwne of the 
main bellJII ■hould be at ~east 20 decibels below the maj or lobe , meaeured 
on a one-wey tra. nsmission bas is. 

3.2.4.9 Pressurization - The pressurized components of the system shall be 
supplied sufficient air to maintain a pressure stcfficient to ensure 
system operation under all flight conditions. 

}.2,4.10 aeceiver Noise ligure - The receiver shall haTe a ~xi~UJII OTerall 
noise figure not ereater than 12 db. 

3. 2 . .5 4µtg@At1c Sgrch. Requirements The radar subsys teai shall be capable of 
detecting & .5 1quare illeter tarr~et , with an 8C~ probe.bili ty at range■ up 
to 2.5 nau\ic&l. 1111les. Thia re quirement shall apply using a rudome whose 
tran■ll111ion loss on a one-way basis does not exceed 1~. 

}.2 . .5.1 :a,.diation Coverage of Scan Pattern - The antenna shall automatically 
■can a pattern such tha t the radiat ion coverage shall be sufficient 
to illWllinate the area in which the t ar get is expected to lie, as 
ob1ened and predicuted by the GCI net. The time required to complete 
the scan cycle shall be a function of range to the ,arget . The scan 
period a.nd radiation coverage developed shall be submitted to the 
Depart~ent for approval. 

J .2.5.2 Space Stabilbation - Without elevation trans l a tio n of the scan 
pattern, automatic search and manual search opera~ion of the antenna 
hall incorporate space st,Rbilization for at leas t plus and minu1 

70 4~ea• in pitch 0 and ~ 90 degrees in roll. 

J ,2.5.J Search 1!wl«!9 - Nominnl autolllatic search ranges shall be 5 nautical 
miles, 20 nautical miles or 60 ns.utical miles, as selPcted by the NAV /.U. 
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J .2 W1apopa IP:):lzU• (Cont '4) 

J,2.,5 .lutouUe ... rch •qu1HMah (Cont'd) 

J,?,,5,4 4'M9g lttstnt&,$iop = lhere eball be no attack ecape presentetion 
du,1~ \hb 110de. 

J.2 • .5 • .5 m/41•, lr•••ntatiop - The w..v/.&.I'• lndicHtor prese Ptation ■hall 
consist.of the followint;: 

(a) .&. rari«e ••rsua azimuth display . The i ~ct cneous 
posltlon of the antenna , 1ncludine the conic Fl 
scannlne device, shs.11 b e indics.ted. 

(b) An ele~Ftion displ &~ . .&. mar~er corresponding to 
the antenna ele•ation posi t1on sh.!lll tra·urse the 
elevation ee&le at the right side of the displq. 

J.2.5.6 Suitable indication• ahall at all time• be provided the JJ..V/.&.I to 
indicate the antenna poeition in elevation vith respect to aircraft 
longitudinal axil , the range cloeure rate vhen tracldll€, and a ran,:e 
indication at short rang••• 

J.2.6 Nanua1 Btvch ifguirew•st■ 

J.2.6.l .Ant•pna 1011tion1ng - Operation of the hand control ■hall permit 
pointing of the antenna along any direction within a cone of 140 
degreea included angle • 

J.2.6.2 Spac• Stabilization - lpace stabili~otion of the antenna ehall be 
as described. in parl4~raph J . 2. 5 . 2 of this s oecitica~ion , for 
a.uto111&tic search operation. 

J.2.6.J Search Ranges - Nominal anu.e.l search ranges s~all be as described 
i~ pragraph J.2. ,5.J of t his specification , for Putomatic search 
operat i on. 

J.2.6.4 Attack Pree9ntation - There shall be no attack scope presentation 
during this mode. 

J.2.6.S NAV/.&.I 1s Preeentation - The NAV/AI 1a presentation shall be a■ de­
scribed in paragraph J.2.,5.,5 of this ■pecification , for automatic 
search operation. the range tracking r,ate shall be indicated by a 
side deflection of the normal range trace at the proper ran~e. 

J.2.6.6 Ea.net Qatt - last and. slow •range- in and range- out• ~te sweeping 
shall be proTided for at the discretion of the NJ..V/AI. 

J.2.7 ~rack bgu1re■ents 
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J.2 Weapons Sub- System 

J, 2, 7 Track: Re1.J,uirements 

J.2.7.1 Angular Tracking Limits - The antenna shall track wit'lin a c one of 
140 degrees included anele, centered about t~e lollf;itudinel axis 
of the aircraft, 

3.2.7.2 J.ngular Trackipg Rate Limits - The system s~all maintain lock-on 
at angular tracking velocities up to JO degrees per second. 

J.2 ,7.J Lock-on Sensitivity -The minimwn signal required t o .aaintain lock­
on shall be ) 2 decibels below one milliwatt . The sy stem shall be 
capable of tracking a ny non-scintillating signal not less than minus 
92 dbm which uiay be detected in aut uma.tic s earch wit 1in the tracking 
ranGe limit s, 

J.2,7.4 Angular Tracking ,A.ccuracy - For a non-scintillatin · target, the 
accuracy of · earing data SJP lied t o the Computer Sub-System , not 
includillf: radome errors and errors introduced by i;niiroper bore-
s i~hting, shall be as follows: 

J.2.7 ,4.1 ~or a fixed target , the error shall not e , ceed plus or minus 2 
milliradians; 

J.2.7.4 . 2 For tar,.,-et motion wh ich produces a co -~ta nt anFular velocit;',' not 
greater than 15 det•rees :,oer second , the error shall not exceed 
5 milliradians ; 

J.2.7.4.J For target illot i cn w', ich r od.uces a cons tant angular accelerF.tion 
not F,reater than 10 de~rees per second per s econd ez istinr for not 
more than 2 seconds , the error shall r ot exceed 8 millirediPns. 

Space StabiJ i z: tion Accuracy - As the interce~tor ,11oves s o as to 
produce argular tracking velociti~s not F,r eater than JO de~rees per 
second , or ari1,:ular tr1 ckin.: rccelerat ions not f-reater than 10 de ;,rees 
per seco rd per s econd existinF, for no t more t han 2 sec ~~ds, the error 
introduced in a ngul;or tracking da t a shall not exceed 6 iilillir~.dhns, 

Tracking Hangs Limits - The winimum traclcin.c7 r ange shall be no 
gre1l.ter than 150 yards, 'i'he maximum tracdng range shall be not less 
than 50 ,000 yards, 

Range Rate ~imlli - Lock- on to a signal shall be maintcined as the 
r ange of the tr , eked signal Vhries between a closing r , te of ,WO O 
knots and an opening rate of 500 knots , 

Range Volta~e Accuracy - The accuracy of the r anF,e voltage shall 
be within plus or ruinu11 the quantity, 20 yar ds 1,lus one percent of 
the indicated ranp;e up to 20,000 ,ards or, 20 yards plus two percent 
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J.2 Weapons Sub-System (Cont 1d) 

J.2.7 Track Requirements (Cont 1d) 

J.2.7.8 (Cont'd) 

l4 

of the indicated range beyond 20,000 yard■• 

SJCiJiT 

3.2.7.9 ICM Trac,inz - Lock-on and angular tracking of active jamming sources 
and the 1ubsequent generation of azimuth a.nd vertical steering 
aignal1 ahall be proTided. 

J.2.7.10 Taree\ Tracking - "Leading or trailing edt:,!" tracki ng shall be availa.ble 
at the option of the IAV/AI. 

J.2.7.11 Attack Presentation - 'l'he following display■ •hall appea.r on the 
attack indicator: 

(a) An error indication, the poeition of whichshall indicate 
steering correction in elevation ani azimuth. 

{b) The interceptors attitude in the rolling plane. 

{c) A time-to-eo indica.tion, which shall indicate the time 
remaining un til the missile will hit the tar~et. 

(d) A closure r a te indication, which shall indica te the rate 
of change of range as the attack progresses . 

(e) A launch range limits indication , wh ich shall indicate 
the range limits within which the niissile may be fired. 

3.2,7.11.1 A warnill€: display shall appear at the center of the tube face 
~,hen breakaway can be initiated without prejudicing the attack:. 

3.2.7.12 ~~V /AI ' s Presentation - NAV/AI 1s presentation ehall be as described in 
par agrapL 3.2. 5 .5 of this specification, for manual search operation. 

3.2.8 Beacon Reguiremen~t• 

3.2.8.l Antenna Scan Pattern - The antenna ahall scan in azin,uth in a single 
pattern. Jti{muth coverage and elevation position shall be adjustable 
over the aame limits as for Automatic Search. Normal elevation 
position shall be zero degrees. 

J.2.8.2 Search Banet - The nominal Beacon Search range shall be 200 nautical 
mile■ • 

J.2.8.J Manual Search - 'l'he antenna ~hall respond to the hand control as 
for the Manual Search mode . 
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J.2 Weapons Sub-Systea (Cont 9d) 

J.2.8 Bee.con Requirement• (Cont 1d) 

15 SICiJf 

J.2.8,4 Attack Preaentation - There shall be no attack ■cope presentation 
during thi■ mode. 

3,2,8.5 NAV/4I 11 Prtsenta)ion - The NAV/AI'• pregentDtion 1hall be as 
described in paragraph 3.2,5,5 ot this 1pecitication, for ~utomatic 
search operation, 'lor beacon identification, U 1'tl.a.ll be pouible 
tor the operator ~o expand~ portion of the indication oTer a 
di■ t,. .. ~.• ot 20 :t 4 ail ea, 1'he bepnninr; of the portion of the 
trace .o be expanded 1hall be indicated by a arlcer on the trace. 

3.2.9 Ground Mapp1nc l1au1re■enu. 

J,2.9.1 A:vitenpa Sey ptttern - 'rhe antenna. 1hall operate•~ for beacon 
operation except that the normal eleTat:l.on position shall be depreued 
to enaure ad.equate ground return, . 

J.2.9.2 Swcb RRDCt - Tile no■in.al Ground-Kap Search ranee ■hall be up to 
200 nautical ailes, 

3.2,9.3 A,ttfQJ Pr111ntation - There ■hall be no attack acope presentation 
during thia mode. 

3.2.9.4 UT/AI 8t Pr1,enh.tiou - The lU.V/AI 11 presentation ■hall be as described 
in para,:rapb 3.2.5,5 ot this ■pecification tor beacon-..9reration. 

\ 



SECRET 

J. TECHNICAL REQUIREMENTS (Cont 1 d) 

• J.J Telecommunic@tions Sub-eyetem 

• 

J.J.l Geotz:il 

The telecoamunications sub-eystem ah..11 provide integrated .nd 
associated radi o facilities for : 

(a) UHF voice co1M1Unicationa 

(b) reception of target and control data from OCI facilities. 

(c) derivation of interceptor position d.t. f-rom ground. 
navigational aids. 

(d) homing on UHF and radar transmitter . 

(e} .uto~atic approach .nd landing at bases equipped with AOCA. 

(t) intercommunication and ~onitoring ot radio facilities by aircrew. 

(g} air-to-ground and air-to- air identification. 

J.J.2 Control tethods 

).).2.1 Interception control and return to base is to be maintainl'ld 
by (a} bro~dcast control or (b) close control or (c} a combination 
of both modes, 

J.J.2.2 Broadca3t control. In thie mode. target infonnation ie to be 
passed to the interceptor . 

(a) Via data linte : Target position altitude. and ground 
velocity are passed by the O.C.I. station via data link to 
the int.l'lrceptor1 s computer sub-system to be processed for 
automatic interception. Provision is also to be made for 
these factors to be disp..L.ayed visually in the ?:AV/ Al I s 
position. In the event of computer failure, the 1.st 
info!"l1lation displayed will be retained in order to aid the 
crew i r.1sol ving the interception problem manually. 

(b) B,- vo1.l!e 0 This method of broadcast contt'ol is required 
when the data link is inoperative. Target position, 
altitude and ground vl'llocity are passed by the GCI net 
by voice to the interceptor crew, The crew feeds the 
information to the computer for automatic int~rception 
or uses the intelli~ence to solva - the interception problem 
manually. in the event of computer unserviceability. 



• 

-17-

3. TECHNICAL REO.UIRE:'-ii.'.:NTS ( Cont I d) 

J.J Telecornmunications Sub-system (Cont'd) 

J.J.2 Control Methods 

J.J.2.J Close Control. In this mode, flight control instructions 
(heading, altitude and speed) are passed to the interceptor 

(a) Via data links: Flight control inst ruct ions computed by 
the GCI net are passed via data link to the interceptors\ 
flight-control sub-system through the computer sub-system\ 
In the ev~nt of computer failure, these instructions shall 
be passed directly to the flight control sub-system. 
Provision is to be made for the required heading altitude 
and speed to be displayed to the crew so that ln the event 
of failur~ of the automatic flight control system, the crew 
may fly the aircraft m.nually to the acquisition point or 
to base. 

(b) By voice : Flight control instructions computed by the GCI 
net are passed by voice to the interceptor crew. The crew 
feeds this information to the flight control sub-system either 
directly or through the computer for .utom.tic flight to the 
point of acquisition or to base. In the event of computer 
failure, th~ crew flies th• -ircraft manually in .ccord.nce 
with the recei ved instructions . 

J.J.2.4 Return to Base . The system is t o provide the interceptor with 
the capability of acting under close control (either via d.ta 
link or voice) for return-to-base . Alternatively the crew is 
to insert the base location into the computer sub-system for 
independe~t automatic return-to-base . R~turn to base by me.ns 
independent of the computer shall be 9rovid~d. Th~ appro.ch 
and flare .. out sh.11 be •. ccomplished under close control either 
via data link or voi ce. 

J,J.J Voice Communication~ 

J.J.J.1 Voice communications for ground- ai r - grour.d and .ir-to--ir is 
to be provided in the UHF region (225- 400) megacyoil.es by the 
ARCJ4. In the integr.ted system wiring cogniz-nce must be t~ken 
of the growth potenti.1 i n th~t • UHF equipment of ~imil.r form 
factors but of differing intercomponent wiring may be fitted 
e.g. AN/ARC52. 
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J. l'ECHNICilL RE='UIR&-li1'1!S ( Cont I d ) 

J .J T,·bcornmunic-tion r. S11b-§J_;,_i;,.1,1] ( Coli t ! ) 

J.J.3 Voice Cornmunic .. tions 1Cont 10) 

J.J.J.1.1 Provision is to be m-d~ for ;;utom-tic selection .nd trQnsmission 
of the distress !re~uency upon pilot ejection. 

D 

J.J.J.1.2 The equipment is to be provided with emergency power in the ,.vent 
of f.;.ilure of po.,~r supply sub-system ;.nd th, :.ircr~ft electric-.1 
sys t~ms. 

\ 

J.J.J.l.J Every prec:. ution is to be t;;k-:n to prevent int!'!r;;ct ion behre~n 
the UHF voice .. nd the UHF d-t- equipm·mt, of the integr:.ted 
system. Such prec .. utions sh.ill not .. f feet th ".: ch:ar ... ctel'.'istic· 
of received or tr-nsmitted inform.tion nor deer-de the perforn/~ce 
of the equipment. ~ 

J.J,J.2 Voice lntercommunic-tion - Intercommunic.i tion between crew m~mbers 
sh;;ll be ;;,ccomplished by use of the AN/AICIO. 

J . J.J,2.1 Provision js to be m-de for : -

(:.) "Hot Mic" oper.ition, 

(b) Pilot .,_nd NAV/AI to monitor r.-dio facilit.i ~s . 

(c) Pilot -nn 1'' AV/Al to tr.insmit on UHF. 

(d) Pilot. :.nd NAV/ AI to hft ' ~ -- ' sideton• on Ur F tr ~nsmission . 

J,J,) . 2.2 The equipment sh.-11 b-; provideid ,1ith •_•:rl': rg_cx a:~• i:o; !r in ev~nt 
of failur .~ in the pow r supply sub-~:rs t·m -,c:i t;-,: :n 5.n . ircro1f t 
electric -- 1 ,:;yst"m. 

3 .J .4 D-'. t :.. Link Col11-niUr.ic.;ti0,ns 

J.J.4.1 GCI :m AGCA ground deriv~d d ... t. reg. rdinc int•.rc~ptor .nd/or 
t;rget shzll b • tr. nBmitted encoded vi. ~ UEF d~t. link. The 
airhorne t ~rrnin-,1 shall b ~ t h AN/ ARRl,h ,,hich i s to provide clost­
.. nd bro.dc. st (d~t link or voice) control toget h·• r 1, ith AGCA or 
twenty pre3<"'t ch .. nne l s in the UHF b.nd of 22) to 400 111.;ig.cycles. 

J.J.4.2 Digit-1 inform~tion from the ARR44 sh-11 be i',~d to th ~ computr.:r 
sub-sJrstem, In the computer it is to be processed to provide 
rH ,snl •Y :.nd .utom.;tic fli ght cor.t.rol function8, 
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) . TECHNICAL RE;,UIREMENTS (Cont'd) 
U NClASS4f lf.O 

• J .J Telecommun~c-tion~ Sub-syst~rn (Cont'd) 

• 

,1 

J.3.4 Det• Link Cqmmunication5 (Cont ' d) 

J.J.4.) Under close control vi.i d:.t.i link it mu:,t be possible to tr .. nsfer 
analog information trOJII the data link convertor directly to the 
automatic flight control sub-:,ystem in the event of computer 
failure. 

3.3.4.4 Under either bro-dcast or close control via d.t~ link, it must be 
possible to display d;;.t.._ visu-lly. In the event of computer t.nure, 
the crew will solve th~ interception problem, The pilot sh.11 be 
able to fly manually in accord.nc~ with clos~ control inst~uctions 
or in accord;mce with mimu .. l comput.itions provided by the the 
NAV/AI. 

J.3.4.5 Reference para 3.3 .3,1.3 Interference with UHF voice equipment. 

3,3.5 Identification 

3 .3 .5 .1 Air-tc-ground identific. tion is to be .iccompli:,hed by the Af'/ APX25 
transponder . 

3 .3 ,5.2 The APX25 sh.ill be provided ·,1ith '.'IMergency nower in the event of 
failure in the power s upoly sub-system .:nrl the .main ~irc-r--ft 
elect;ric.l system. ., . 

3.3.5,3 Provi:,ion sh.ill be m.de in the APX25 integr.tion for automatic 
:,election of the emergency mode upon ejection. 

3,3,5.4 Provision shall b~ r.u, de in APX25 integr .. tion for identific.ition 
ot position facility. 

J.J.5.5 Although no re~uirement exists . t pr~sent for in .iir-to-ground 
data link system, engineering should t-.ke cognizance of the f.ic t 
that the APX25 may be 1equi r ed, at some future date, to tr.insmit 
limited d .. t.. 

3.3.5.6 Interference with ARN2l. Refer . Para 3 ,3.6.1.4 

3 .J .5. 7 Air-t( - dr identific.tion shall be provided by il sy:,tem which 
employs techniques similar to those used in the APX26 - APX27 
interrogator - responsor equipment. APX26 - APX2? may or may 
not be used, but the design of the sub:,ystem 5hall be such th.t 
it will not preclude integr.tion of the APX26 - APX27 or .. 
:"lim;1 " ,. •v:,tem ;,+ " 1_:.+ ... .,. n:.te . 
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J. Tf&HNICAL REQITIRPJENTS (Cont'd) 

• J.J Telefommunications Sub-patam (Cont'd) 

J.J.6 Navi~ation iDd Landing 

SECJtE .f 

J.J.6.1 The prilury navigation equipment ahall be the a1?"born11 portion 
ot the TACAN system, AN/ARN21, or Doppler as an .ltern.tive, 

J.J.6.1.1 The o~tput ot the ARN21 shall be ted to the computer subaystem. 

J.J.6.1.2 Display of ARN21 information will depend upon the type or 
integrated diepl.y accepted. If the integrated display doee not 
include the neceuary information, a. croes pointer type meter 
ehall be required for landing approach using the ARN21. 

J.J.6.1.J Provie1on tor the titment ot Doppler equipMent as an rlternative 
to TACAN (ARN21) shall be made by the ~ircratt manufacturer. 
This equipment must also be taken into account in th~ deeign of 
the Integr .. ted El!"ctroni c Sy3tem in that Doppler output muet bl'! 
ted into the compyter sub-system for proc~asing. 

J.J,6.1,4 Precautions shall ·be taken to minimize interference between 
AfW21 and air-to-ground IFF equipment. Sueh pr~c.utions however, 
must not alter in ~nyway, the oper.tional ch~ raeteristifs of 
either equipment. 

J.J.6.2 Secondary navigation equipment shall ~e the AN/~6 (or equiv.lent) 
LF /Kr AOF ,md AN/ ARA25 UHF AD.P'. 

J.J.6.2.1 Ll/'111 AD1 equipment inetallation will be desiened by the aircraft 
aanutacturer. The output ehall not be fed to the CO!i;puter sub­,,,, ... 

J.J.6.2.1.1 Ll/W ADF displ:..y may b~ 3h.a1· ·d v.'ith AIA25 -.nd ARN21 equipment. 

J.J.6.2.2 ilAZS ahill perform the dual function ot a rw.vig.tion aid .. nd 
ECK tJH1 homer. 

J.J.6.2.2.1 The ARA25 tunctions as an ancillary to the UH1 tr .. r.sceiver. 

'.3.J.6.2.2.2 AR.\25 eha.11 be part of the integr..ted elect.,.i,nic system. 
The output ehall be fed only to &-dilplfl.7 inatrwnent. 

J.J.6.J A,utomatic Qrguzxl Control Approach 

J.'.3.6.J.l The AOCA facility eh.ill be an integral !unction ot th~ data link 
equipment. 

'.3.'.3.6.J.2 The AQCA data ehall be displayed on a croas pointer ffionitor 
indicator. 
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). TECHNICAL WUIREMENTs (Cont'd) 

W J.J Telecommunigatipn§ Sµb-=xctem (Cont'd) 

• 

J.J.6 Navigation and Jcapdlnr (Cott'd) 

J.J.6.4 Lendinc 

J.J.6.4.1 The A'N/Al'fl71 or equiv-lent nare-out alti.Jr,~te~ shall provide 
yertic:.l eteering in!orm.tion to th~ compubr sub-:;;rst~m tor 
final phase of interceptor descent. 

J,J.6.~.2 The Aff:?l 1nforMat1on shall be d1tipla¥ed on the Aac.\ cross 
pointer monitor 1nd1c-tor. 

J.J.7 El:stroru.s Cgµntsrmessurxs 
J.J.7.1 P.i,sive electronic countermt~~sure ;;g .. irwt. col'IIT\unic .. t;.on:s .. nd rad.r 

juuning sh-11 be proYided. 

J .J. 7,1.l The ARA2.5 sh.;ll be used for horning on 1-nrJ!lY tr;;nsmissions 
disrupting OHi coIJlllalnic;;tlon. 

J.J.7.1.l.l ARA25 display m-.y be sh.red wit,h AaN6 .nd ARr:21 indic:.tor 
o! p~ra ).J.6.2.l.l Selection is to be ~.de by Pilot. 

).J.7.1.2 A r;;d;.r homer sh:.11 be used for homi~ on ·~n~ri.r r:.d.,r 
tr;msmissions including j:.rnJT1ers, :ir.d mvie; .. +.i<ln ;;,.nd blind 
bombing radars in the L .nd S b.nds. 

).J.?.1.2.l The r .. d~r homer inst;;;lh.tion will b1! ded~ned by aircraft 
in...nut' .. cturer. '.t'he output sh;;.11 b~ t ~d only to ~ displ-y 
instrUJ!\ent for the 'NAV/AI. 
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J. TiCHNICAL REQUIREMEN~S (Cont'd) 

• J.4 llight Control $xb-1Y1t1p 

• 

J.4.1 General 

J.4.1.1 The flight control 1ub-sy1tea shall eo~pri1e the electronic circuitry 
necesaary to deliver output• to the dalllping 1y1tem 10 a■ to automati­
cally adju1t the flight path Tector and. the orientation of the air­
craft. 

J .4.1.2 The autoaatic flight control ay1te111 i1 1pecified in Reil' 1pecificEt.tion 
INST. 92-1. 

J .4.1.J It shall be inteP,rated with the ~a.11.pi.ng sy1tem, which ii defined in 
Spee . .A.vrocan 1-276. The dampi~ 1y1tea will provide both the command 
and d0mpini!'; servos, 1erTo urplifier1, unUAl control ■ tick force pick 
off, rate sensors and the circuitry required to perfor■ the automBtic 
etabilization of the aircraft ant to co-ordinate turn,. 

J.2.1.4 The flieht control aub-syete• ahall ill conjunction with other sub-
11y1te■s enable the interceptor to perfor■ t~e followinr, functione: 

(a) Automatic attack: 
(b) Automatic navigation and cr\lhe c1i11trol 
(c) Automatic landine approach ad flare out 
(d) Pilot assist functions conata11nt: of: 

(i) Pitch an,;le hold 
(ii) Ieading holi 

(iii) Beadi~ selection 
(iT) Altitude hold 
(v) Altitude ,election 

(Ti) Mach control 

J.4.2 Sub-ays t eJ Input• 

• 

J,4,2,1 To proTide the aboTe facility, tl\e fli f,ht control 11ub-1yste1.1 shall 
accept command signals from the other 1u~-1ystems . '~heae are to be 
■ elected by the crew in accordanee vi~ the f unction to be performed 
and are 1pecified below. 

J.4.2.2 Autoiwitic .lttad; : 

It shall receive ■ teerin~ coamau ut throttle control ai,;nal11 from 
the computer 1ub-11yate■ to enable t1- ~ircraft to fly a correct 
firinr; course durtn,: the ii.ttaclc aM for autollllltic brealtwl'y. 



J. TICHNICAL RIQ,UIHIMINTS (C0 nt 1d) 

• J.4 !light Control Sub- sYstea (Cont'd) 

J.4.2 S~b-n:stem Inputs (Cont'd) 

J.4.2.J Automatic ~aviea tion and Cruise Control 

i;- r• 
~•sic & 1 t 

7or close control it shall accept steerinr; coaaa.nd siF,nals from the 
data link receiver via the computer, or directl7 b7 aiean, · or a co~pler, 
and throttl e control signal• from the computer. 'or broadcaat cont rol 
it sha ll accept steering command and throttle control aignale from\ 
the computer. \ 

J.4.2 .4 Auto;a.tic Landine: Approach and 1lare-ou\ 

.ln AGCA ground installation shall provide the steering and descent 
for the approach through th@ da.ta Un.le receher in th• aircran. 
terrain clearance signa ls, and rate of descent for flare-out shall 

\ 
l 

be provid@d by the absolute radio altimeter. throttle control signal• 
ahall be provided by the computer. 

J.4.2.5 Pilot assist 

!l'be pilot's cockpit controls aha.11 enable hi~ to select the re­
quired modes of operation and to provide the colWD8nd signals 
neceseary to perform t he a ssist functions listed in J.4.1 .J (d) . 

• 3 .4.2.6 O\htt ·Inputs 

Certain inputs are necessary duri ng theperformance of all the functions 
listed in para J .4.1.J These sh11.ll be provided as follows: 

(a) The fli F,ht s ensing instrUJ11ent a tion shall provide the 
information outlined in para J.6. as required for 
the various modes of opera tion. 

('o) Computation of par{' meters for compe nsation a s a 
function of fli r,ht condition■ ahell be done either 
in the c omputer sub- system or independently aa 
determined by the re c,.uirem"? nta of thie specification . 

(c) The dampi ng sys t em shall provide roll, pitch and 
yaw rates as required. 

J.4.J Sub- eYstg Oµtputs 

The sub-a7etem outputs shall enable the aircraft to perform the automatic 
flight an4 pilot assist functions outlined in J .Lf. l.J. In particular , 
it shall provide : 

(a) Co1111&nd. signals to the aircraft ' ■ collWIB.nd servo ■ for flight path control 
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J. TECHNICAL REQ.UIREMEN':.'S {Cont 1d) 

J.4 7light Control Sub-system (Cont'd) 

J .4,.3' Sub- ente111 Output@ (Cont'd) 

(b) ColllIJland signals to the throttle c ontrol servo for speed control. 
{c) Steering signals to the pilot'• indicator display for aanual ateer­

ing and for monitoring during automatic control, 

J.5 Computer Sub-systea 

J.5.1 General - In order to provide flexibility, con1ene weight and apace 
the com~utation.al facilities shall be centralized, 

J.5.1.1 ~he co~puter ahall be a general purpose digital computer capable 
of performing the computations required for: 

(a) Navigati on and cruise control . 
(b) Targe t data 
(c) .A.ir data 
(d) Fire control 

J.5.1.2 Consideration should, at all times, be given to ensurine basic desi,:n 
flexibility to accommodate post production F,rowth . 

J.5.2 Technical Reauirementp 

J.5.2.1 The computer &ub-eystem ■hall accept inputs from the followi~ sources : 

{a) Weapon• sub- ayatem 
(b) Telecommunication eub-systea 
~c) J'lieht control eub- syetem 
(d) 7light sensi ng instrwnentation 
(e) Crew Control panels 

J.5.2.2 It shall be c r. pable of performi!lf: the general computationa listed 
in para J . 5 , 1 and outlined in nar agraphs below. 

J.5.2,.3 Nav1gat1oQ and Cruise Control 

J.5.2.J.1 General 

.3.5 . 2.J . l.l The navi«ation facilities shall be capable of functioning in 
all phases of operati 0n of the aircraft , including the intercep­
tion , the attack , and the recovery or return- to- base . It shall 
be capable a t all times of indicc1. ting the actual e;eoe;r hphic l,l 
position of the aircraft . This infor11a t1on ahall be provided 



3. TECHNICAL REQUIREMENTS (Cont'd) 

3.5 Computer Sub-system (Cont'd) 

J.5. 2 .3.1.1 (Cont'd) 
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either by TACAN or Doppler rada r , or, if neither of the s e a i d s 
a re a vailable, from the d~d- reckoning capability of the CL, iuputer. 

3.5.2.3.1.2 'l'he computer sha ll be capable of p roce ssing informati on supplied 
under both close control and broadca.st control operati<lns. 

3.5.2.3,2 Close Control 

3.5.2,3, 2 ,1 Automatic - The computer sha ll accep t appro pria te fli ght Mntrol 
instructions fro m the data link . It shall p r oc ess this i nft:i-,mation, 
and tra n smit a ircraft steering signa ls t o the automatic fli ;·h t , 
co nt rol sub-system. It s hall a lso receive a nd s tore d ista nce- ' , 
to -go t o a n off se t po i n t , t , r ,;et a ltitu de a nd required Ptta ck 
headine t o fly fr o10 t he offs e t _point. With this informEtti on the 
aircraft c a n be c ontrolled from t he ground a nd automatical l y fly 
required heading , heights and speeds to intercep t and a tta ck the 
enemy. If GC I con tact should oe l ost b t a ny time, thP. c omputer 
sha ll proc ess the information a lrea dy stored to c ompute, and 
present s t eerin,o: infornw.ti on to reach the offse t point , and 
1!.Utomatica lly t u rn the aircraft onto t he a tt.i.ck: heading. This 
informat ion will be used either f or manua l f l;·in.f' or for trens .... 
mission t o the automPtic f li ,o:ht co ntrol sub-sys tem . 

3.5.2.3,2.2 Voice - If for a ny rea s on da t a l i nk informa ti on s hould not be 
ava ilab le t o the n i rcreft , it s h: 11 be poss ib l e , when receiving 
steeri ng inform&tion of required head i ng, ,, l titude , spe ed and 
di s t a nc e to f ly , by vo i c e fro m th e '1 , C.I s t a t i on , to i nsert t h is 
i nform si t i on rnt'l.nually into t he computer , ar:d t o ca rry out the 
ouerat i on HS described in par arr ·oh J .5 . 2 , 3 ,2 . 1 abov e . 

3 .5.2.3,3 Bro a dca st Contr ol 

3,5.2.3.3.1 Aut crn>• tic - Unde>r b r o~ dc s t c cntrol mode of o .uerut i on the c ruputer 
shall receive b;; dat · lin.c, t he t · r ,;e t 1,os i ti on, i:; lti tude and 
g ro ;.nd V"' l u :ity . liy pr oces11ing this inf ormation with the inter­
cep t or s pos it ion s .,_:>,)l ied by the compu t e r , it sha.11 p rovide the 
stee ri ng i nform tion required for int e rcep ti on and a tta ck: and to 
complete t he op era tion a s outlined i n. pa.r e.g r 2_i)h J .5. 2 . J .2.l. 

3.5.2.3.3,2 ~- Under b ro [• dca st control op era t ions wn en no da ta l ink is 
ava ilable t he c rew shall be able to i nsert mBnually the i nformation 
noted in par agr aph 3,5. 2 . J . J .l a nd ca r r y out the a t tack either 
raarual ly or a u t oulc tica lly , a s no t ed ab ove . 

I 

' \ 
\ 

\ 
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). llCHNicp. REQUilWOOl',W (Cont'd) 

• J.5 Coa:pyter Sub-system (Cont'd) 

, 

J.5.2.J.4 Return-to-Base 

).S.2.J.4.1 Close ~ontrol - After the attack phase has been completed the 
interceptor shall be directed . back to base under control ot 
GCI net either by data-link or voice . An indication to en&ble 
the pilot to monitor and/or m,.nually set in the appropriate 
information shall be provided. 

J.5.2.J.4.2 Manually - In the event that GCI contact ia lost , it ehall be 
possible to obt <' in the s ame inforaation from the dead-reck:oning 
capabilitiei. of the computer . It shall be possible for the 
crew to select a base to w~ich to return . By inserting the 
position of the base, the computer by its dead reckoning cep­
ability she.11 provide the distance and headi~ to base. 

J.5.2,J.5 Position Determination 

J.5.2.J.5.1 Ilead-Reckoning - Under broRdcast control conditions when the 
aircraft receives no indication of its own geographical position 
from a GCI station, the computer shall at all times be capable 
of presenting position, from its own dead-recko ning capPbilitiea. 
This will reyuire inyuts of wind velocity , true-heading and true 
airspeed. 

J.5.2.J.5.2 l)opoler - Although input of wind velocity shall be possible b;y 
manual means, the computer shall also be capable of accepti~ 
information from Doppler radar equipaent, and processing it to 
provide the required inforIAa tion to !lonitor and correct dead 
recko-nin,I"; facility of the coropter. 

J.5.2.3.5 , 3 M•nual Correction - It shall be po ssible for the operator to 
aanually correct the position indicated by the computer if he at 
any time has access to more correct inform tion. By merely 
correcting the yosition , the latest wind Telocity being used by 
the coaputer also shall be correated autoJAatica.lly. 

J.5.2.J.5.4 ~ - If TACAN facilities are aTailable to the aircraft it shall 
be possible to record the different TACAN stations on data storage 
devices. By selecting a TACAN station, the bearing and diatance 
shall be indicated to the operato r, The computer -shall be 
capable of acceptine the TACAN informa tion and automa tically 
correcting the position it is indicatiw. By doing so the ' 
wind information being used by the com cuter shall also be 
corrected auto.11aticPlly for us~ in the future dead-reckonin« 
operations. 
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3 . TECHNICAL lIBQuIREMENTS (Cont 1d) 

3.5 Computer Sub system (Cont'd) 

3.s.2 .3.5,5 Computation of Best Speed and Altitude The computer shal l 
accept input data (see para. 3 .S.2.1 (b) (c) (d) (e) ) 
and compute the control aienals necessary to schedule speed and 
altitude during climb cruise a nd descent in order to obtain 
optimum performance . Optimum performance schedules shall be 
specified with resp ect to 

(a) Minimwn time to reach destination 
(b) Maximum ran."'e from fuel rem~ini~ 
(c) Ma -.- imum endurance from fuel remll ini~ 

Provision for selection of schedulin1; by the crew 3hall be 
provided , 

, J .5. 2,lf Target Data 

The computer s 1all perforlll the calculations required to convert GCI 
tar~et position data into aircraft rela tive coordinates, for the 
purpose of placing a t ~r get marker on the r adar operator's scope and 
to position the central axis of the antenna scan, Ta.reet data shall 
be supplied automatically via the data link or manually by the NAV/AI 
in the case of bro adcas t voice control . 

3,5,2,5 Air Data 

Tb.e comptter shall accept inputi;; fro• the fli e;ht se rniig instrwnentation 
and comput e the parameters required by the sub- systems in the performance 
of their functions as detailed in this specifica ti on. 

3,5.2.6 lire Control 

3,5.2.6.1 .6,ptenna - Aided Trackin~ 

The compute r shall provide the ap0Jropriate i nformation to the antenna 
driTe circuits to aiJ. in tar,.:,Pt vracki ng duri?JF, the att['ck phase. 

3,5.2,6.2 Interceptor Steering 

The steerin~ signals required by the flir;ht control sub- system, 
durine automatic attac~ i;;hall be processed by the computer. 

J ,5. 2,6.J Armament BaJ.listics 

The computer shall perform the necessary ballistics cow mtations for 
the missiles and attack modes outlined in this s oeoificatio~ • -
(See paras. J,2) 
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) , 'l'ICHNIC.U. BJQ.UIBJKINTS ( Cont I d) 

• 3,5 Co11jput9r ,)ub.:.eYsha (Con\ ' d) 

• 

3,5,2,6 lire Control (Cont'd) 

3.5.2.6.4 lrtP!f!tion of Mi1eilep 

The computer 11hall automatically provide the required si~nals to 
the aiesile auxiliaries in proper time sequences and firing micnals, 
at timee which maximize the probability o! lcill. 

3,5.2,6.6 Szmp-up Atttck 

The computer shall perform the computations neces ■ary to provide 
an automatic "sna.p-upP attaclc facility, 

3.5.2.6.7 Optical Attp.ck Mede 

J..n optical attack aode shall be provided as described in para. 3,2. 
Any computations necessary to provide this mode 11hall be 1118.de by 
the computer, 

3,5,3 Deeiro Characteristics 

3.5.3,1 The computer shall be a eeneral purpose 1118.chine using magnetic drum 
memory , delay line arithmetic r~r,isters, electron tube flip-floJs, 
and crystbl diode gatinr,, The use of transistors and magnetic 
eli,ments where applica.ble is not precluded, System variables shall 
be repreunted in seria.l bina.ry digital form throuehout. The computer 
3hall perform arithllletic operations and lll8.nipulations on these numbers 
according to ins tructions represented by binary numbers recorded on 
the magnetic drum, 

3 ,5 .3. 2 Design shall be in accordance with the ·10£.t advanced electronic 
equipment pa~k.aging techniques to enuun mi nimum size , weight, and 
cooling , requirementa. Reliability shell be a major design criter:lon. 

3,5,J,3 Self te11ting capability. (Reference Para , 4,2) 

3,6 J'lieht s,n■ inr; In1trU111entat j..2.q 

3.6.1 General 

3.6.l.l The !lieht sensing instr~entation eh.all embody tnat instrueentation 
nece111ary to define or provide: 

(a) Air data 
(b) Aircraft attitude 
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J. TiCiJlCAL ilQUilqMENTS (Cont(d) 

J.6 ~licht Sen1ing JnatrwaentatioQ (Cont'd) 

J.6.1.1 (Cont'd) 

(c) Angle of attac~ 
(d) Rea.din~ inforllMition 
(e) fuel State 
(f) Acceleration u.\a 

J.6.1.2 Provision of ite■a (a) (c) and (e) al;ove shflll be the responsibility 
of the aircraft manufacturer. 

J .6,1.J 'l'he computation neceaaary to_ proceu the data into a for11 usable by 
the other sub- systems shall be dor.e, insofar as it meets the require­
ments of this specification in the computer sub- system, 

),6,1.•• Generation of specitu l'unctions or JJn ramete ~s illllY, in so.oe c.o.s1rn, be 
accomplished more suitably within the sensinF: element of trensducer ; 
in these caaes , the computer should occept the i nfor,,1~ t i on a.s genera­
ted by the transducers, 

J,6,1,5 Care should be exercised throughout the des ign so that the require­
ments of all the sub-systems are inter;rated and that du :Jlication is 
kept to a miniaum, 

J.6,2 lnstrumentatiQJl 

The instr~entation needed to provide the above inform• tion consists of the 
following : 

J.6,2.1 .M.. stable platform to measure the pitch, roll and heudine e.nt;les of 
the aircraft. It shall be ca:po.bl" of me, s1.i.i.Ang "11 ai rcraft 
attit -J de, Monit~r control of stable p:;_atform heodin~ indication shall 
be provi · ed by the earth ' s ;,nagnetic field at th~ option of the crew, . 

J. 6 . 2. 2 Tranaducers to JJ1sa.sure: 

(a) Differential pressu..·e 
(b) Static pree ■ure 
(c) Air tewperuture 
(d) Angle of attack 

J,6,2.J Accelerometers to weaeure acceleration alon~ all axes, 

J.6,2,4 A barometric altitude control. 

'3.6.2,5 l'uel to talizer to measure fuel remainin?;, 



J. DQHNICAle RiQ,UlBJHXNTS (Cont'd) 

J.7 Power SuuplY Sub-S,.1t1■ 

-JO- SIQBJT 

J.7.1 ~he power suppl7 sub-~7stem shall provide operating electrical power 
as required by the other sub-systems described in this specification. 

J.7.1.l Voltage regula tion shall be 2.5 percent for e.11 outputs. 

3
0
7.1

0
2 Jrequecy regulation shall be 0,2 percent for alternating current 

outputs. 

J.7.2 The power supply sub-system shall comprise one or more multi-output 
generators driven by an e.ir. turbine. ~he air turbine arnl speed controls 
shall be supplied by the aircraft c ontractor. 

3.7.3 The powe.r suuply sub-l!J'9t•• shall operate independently of the ajrcraft 
main pbwer supply system. 

\ 

\ 
\ 

\ 
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TECHNICAL lai.iUIREMENTS(cont 1d.) 

308 Cockpit Controle and. FN1entation 

3 .e.1 Geneul 

-31-
SEClii T 

J . 8 .1.l The controls and presentations shall enable the crew to per!or• 
ttie fi.lnctions outlined in this specification in the most efficient 
manner. They shall permit the crew to monitor all phases of the 
automatic roissiono In the event tnat component failure renders 
automatic control illlpossible, the instrumentation shall provid~ 
information to enable the crew members to make ma.ximum use of the 
remaining facilities to complete the mission when possible, and 
r eturn to base. 

3.8. 2. l Presentation and Control Philosophy 

3.8.1. 2.1 Close Control - When opera.ting under clost! control via the 
the data link, monitoring facilities are required in the front 
cockpit as described in pira 3.a.2 .1.5. In the rear cockpit 
data listed in para 3.802.2.~ (a)(i-iv) shall automatically 
appear. When operating under close control voice the pi lot 
will select the required interceptor he~ding, airspeed, and 
altitude through pilot assist function as per :i:nra 3.4.l.3(d ). 

J.8.1.2.2 Broadcast Control - When operating under broo.dcast control 
pilot monitoring shall be identical to that while operating 
under close control. If data link is functioning the target 
position, velocity, and altitu:ie sha.lll be fed to the computer 
and shall autama.ticallJ' appear on the NAV/AI's :i:nnel. If 
voice broadcast control is being used the saire information 
shall be inserted manua. lly by the NA.V/AI. In both cases 
the computer shall ensrue that the information 1isplayed 
on the NAV/ AI' s Jnnel is kept currento 

3.8.1.2.3 Return to B,,..b~ Wh:.n retuz·n•ng t o base other than under 
close control ?f e GCI Dt the folJ.owing procedure shall 
pertain. 'l'h" "AV/AI 'l ss lect destination as provided for 
in p. ... ra 308020:->oh(b)o T.rc ?":g Md di.stan~c ._ the selected 
destination shall then b'! "ldicated ~) tl-i, pilot and to the 
l,,W/AI• Once dest .nation is sele, ~ed ry ':e NAV/ /\I the 
above informa • ".ln shall alway=i be avaibble ··egardless of 
any other selec-tion made by the crew that ma,y require use 
of a common 1r tea tor for a short period of time. 
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J. 'rlCHIICll R§QUIBQPI§ (c<et'd.) 

3.8 Cockpit Coptrola and Presentation (cont 1d.) 

3.8.2 Technical ReguirenEnts 

J.8 .2ol The Pilot's Displays and Control 

J.8 .2ol.l fiadar Attack Presentation - The radar attack die~ 
shall be as described in paras 3o2o2c4» J.2.S.4, and 
'.3o2o 7 .11. A brilliance control shall be provided. 

3.8 .2.1.2 Optical Sighting Dev:lc:.t - A suitable deYice with 
necessary controls as described in para 3.2.2.7 shall 
be prOll'ided. 

J.8 q2olo3 Teleca:mnynicatioM Eqµipnent Control.a - Control.a ror 
the following items or teleccmmmicationa equiJDl!nt 
shall be &vailable to the pilot. 

(a) UHF tr&nsceiYer 
(b) Interccmn 
(c) Air-to-Air IFF 
(d) LF/l-iF Radio Comtnsa 
(e) TACAN 
(t) UHF/.iu>F 
(g) Flare-out altimeter 

3.8.2.1.4 ~1,cemmupications Eguitgnt Displu - The pilot ' • 
lecc:mnunications diaplay shall include the following: 

(a) LF/MF r o~ io us 0 Af''N a.riauthll and UHF/.WF 
indicat.1. orus :,ha J. be diapl&ysd on one pointer of 
an ,izm:th hd .. tcr, with the t.eility d6aired 
be:8:. IP- ~ "'<: tee f the pilot. 

(b) The " an in:U.cation shall be preHnted on 
a Yeeder counter. 

(c) For la.Di n& a.pproach '!'.t\Ciili aziautb indication• 
shall b~ displayed on a eroea J>C)inter instrument. 
AGCA and flare-out altilieter monitoring shall &lao 
bo prorld.ed b7 the same croee pointer inatl"Ullllnt, 

(d) IFF display ao outlined in para J.2o2.6. 
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J O !ECHNICAI. UQUliiMDITS (cont Id.) 

,. 8 Cockpit Control,, and D'!filita.tig) (cont'd.) 

J.B.1. Technigl ReguireMpts (eont 1d.) 

J.8.2.2 &V/AI 's Displays and Controls (cont'd.) 

J.a.2.2.3 t,lapw,gmieat19)1 .;;cnu,;qaent 01ep1&1 - Tb9 »iv/AI'• 
telec~cationa displays alall include the tollowing: 

(a) U/MP radio cc•pue, TA.C.Ul a.1iauth 9 and UHF/J.DF 
indicatibna ah&ll be displ.qed on cm pointer ot 
an aziauth indicator~ with the facility dHiNd 
bein& eelected by t he liAV/AI. 

(b) R&dar Hcaer. 

,3 .8.2.2.4 Nayigat ion C9ntrol,s and Di;,plu Provi eion !!hall be 
made tor the following: 

(a) Manual ineertion of the following data: 

(i) Presert po~;ition of target and interceptor 
(ii) Velocity of t arget 

(iii) Altitui of target 
(iv) Wind Velocity 

( v ) Hagneti var:u t.1on 
(Ti) 'l'arget informat.i.on as out ... in.d _n para J.J.2.2.(a). 

(b) A capability .,hall be p:·~ !. •,-. for selection of 
destinations by means f 1. "Ll,Ple .;,01.trol. In-
dication~ of .. ~ f Jl.1.' .-, r;ha..l t, t;;" ,1.rpaar: 

(i ) 
( ) 

rleiviill3 and d~_f 
f ~ .f L 
eel,. i;ed 'b.::.. 
teehniq-ue B . 

nc,? to the seleC;ted destination 
-~ing en c •Tt; _ CY"~r the 

u. u.ated on maxiun.11\ ranie flying 

3.s.2.3 Cockpit Hiseile G~le and l ngieators - The following miesile 
control.a and ir¥ticatore shall be :irovided: 

{a) A. two position araing swit,~h labelled SilfE-IU\M 

(b) A 11U1ti-poeition armament selection ewitch • 



• 

• 

j. TECffir, L Hll.lUI~ S I cont'd 

),9,2 Technical~ 

3.e.2.1.5 Monitor n.&...ii EM 
forth ri ot 
■peed 11 t"l!'a 
both c' ' 
dist r.~" ll'. 

ehall 'be i:r v-i,d 

t 1d.) 

e l l lY provided 
~ ar.c... ' tu 1 ~ r -

i 1• ~r~rating und M 

Ar indication of 
or d""lt◄ na ion 

t outr0l 5ub ~ ste ~ t~ol.5 - Co trole shall 
e pr ,J..dE".:1 "'or, 

{a) The s"~ec•·on o+' 1 l pilot aseist functions as 
outL .. r,E'd u ra. J 4 1.J. (d). 

(b) Th qwck rele~s rom automtic llode to manual 
. control 

J.8.2.2 t!SiV/Al'e Displays a.rrl Control• 

J.8.2.2 l NAVfAl ._Rad r_J"'~ e~taj,lon The NLV/AI e radar 
presentation ah- [1 ~ c~~ ed in pe.ras 3o2.2.5, 
J.2 2 6 3 2 ~ ~ 1 ~ 1 6, 3 2.6.5i and 3.2.8.5. 
The con "O ne ror ort-ration in all modes shall 
b1I rrovldE'd A h ,r,trc'.. ~o f:e 1111.t operation as 
descri'b" i i pc:, ) ~ ,_' be provided., 

)08.2.2,2 To)..t, 1 
the ~oL.ow~ 

(a) 
(b) 
(c) 
(d) 
(e) 
(!) 
(g) 

(h) 

Int ,.. !!:.Ill 

Air t Air ~ 
\1.r t 1.r L•F 

a 11.ru< 
i..t / f-P t ,d:.. Co:: ,as 
TACAN' uoppl~r 
Uf<F I AD, h.nH ~ or 
be Bl'l t d ~y tre 
dad1 ~ xner 

or' r • C•"ltrole for 
e 'lllillWl.1.c.at ... one l'quinaent 
!,ii.VI Al. 

0 , .-} .. l is to 
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• 3. !JCR!llC!L RF.QUIBIMENTS (cent 1d.) 

• 

• 

).t C,skpit Controls and PresentatiOll (ccmt 1d.) 

).S.2 Technical Requirements (cont 1d.) 

J.~.2.3 Cockpit Missile Control~ and Iq:iicator1 (cont 1d.) 

(c) A light to in::licate hang-fires. 

(d) A SPENT-AVAILABLE indicator. 

(e) An emergency switch labelled FIRE-OFF-JETTISON. 

(f) A control grip trigger . 

~ECR!T 



• 

• 

• 

4. ~ MAIFTENANCE M{1) '11,STlNJ 

4.1 Qcnaril 

SECRET 

the problems or mai.ntentnce and testing of the inteir.ted electronic 
$ystem ah.11 be c~Ntull.r considered during desir;n. Self-testin~ f e. tures 
eha.11 be provided wheN!ver pr.;ctic;,;bh . T•st .. nd ;lignment proc• j"r e s 
eh;;ll be simple ;,nd atr.ightforw .. rd " Speei.al test equipnent s~ . .;11 b~ 
simple .nd streightfor,,.rd Speei.l te3t equipment &h.11 be k~pt to . 
minimum . Alignp•nt :md c-libr~tion of the integrit"'d electronic syste• 
sh.i1l b ,• possible while inst«lled in .i. GF105. 

4.2 Self-Testing F=ftures 

4.2.l The Int~g!".ted Electronic System shall cont.in within itself the 
necesL .. ry ~lements to provide the 11,,1ximU1T1 pr-ctic;..l derree of 
eelf-testi~. The self- testing sh~ll be obt.1n,-.d with rlliniln\lJII 
cost in .dded size, weight .nd ccmplexit)'. The s""lt-testinc re.tun s 
shall r,..rrnit the loe«tion of f.;ul t s , the reduction ot time required 
to det ,, r r. ine the st.it('l of corr:b;;t re.diness, .. nd the reduction or 
tr;,ii ning tiJle for technieii!.ns. 

4.2.2 ln c.is~s ;rh"re self- tirnting is not .. pplic.bl,• , first ccnsid~r .. tion 
eh•ll be given to st .. nd-rd items of JA..~ field test gc:;r or combin.,Uons 
thereof. Items of speci;;l e.xtern;,.l bst ge~r sh.;.ll be -.voided wh~nver 
po~sible. 

4.2.J Repl.cN,ble int~r-compon~nt plug-in h- rn"!sses sh-11 b~ provided , in 
order to simplify m.int ~n-nc c procedures. Test equipment .icoess plugs 
will be uaed where .ccess to 1ntei:-r,.l circuits is r~quir"!d. 

4.2.4 Interlock typ~ of indic.-tion :shi.11 be incorpor.1ted ;ihere self-testing 
~witches, test .:iccess plur; jwnper c.:ipa , or sil'11hr te ... t11r~s .re 
provided. 

4.J Equipmi:nt Accessbilitx 

4.J.1 A m-jor desitn crit~rium ah~ll be th.t the Integr;;ted ilectronic 
Sy3tem , when irnit- lle,t ln the .:.ircr.:.ft, sh;,;ll provid11 • maxillurn degree 
of COl!lponent -cce ssiblility . 

4.4 T21t Procedur:s 

4.4.1 Consid~rition sh;;ll be given during desisn o! the Integr..ted Electronic 
Syetem to f1;.cilit ... te routine i n:ipt,ction::; .ind 5ervidng .e outlinM in 
RCAF ,., •. 1nte™tnce policies. In ;,;ddition , provision sh .. 11 be m-.de during 
taxiinf, t~ke-off ~nd whil~ .iirborne. for the c~w to d~tect m .. jor 
nalfunctions in the 5yst ~m . 



~ECRET 

~. JUPl&M NW JPT ff9GWPV,S 

• s.1 t· s:tlr 

• 

• 

,olol WIien tnapeet.1.on 1a ccahcted at the contnctar1
• plant. all require­

Mntl ,pedtied herein eball be •ccOlll)lilhecl b7 the contr11ctor under 
th• supemlion ot the Dap.rtaent' 1 authol'iled NpJ"eHnt. t1 vi,. 

S.l.2 Acceptance or approY411l ot uterid or part.a clurinp; course of develop­
••nt shall in no ca8e be con1trued ae a prantN of th• accept~nce 
ot the finiahed product, 

5.1.3 The contractor ah.all, during all working hoara, afford unreatrained 
opportunity and taciliti~a !or the in~pectim of the wurtc and ~.At­
erhb by an .uthorized repreaentative of the Dep .. rtaent, 1n order 
to en.ble hi.Jn to exercise rea&0nable cont'l'Ol of qu.lit7. 

5.l.4 Inspection by the Department's Nipresentative does not reliev" the 
contractor of reaponaibility for conform1nr to: the atand.rd laid 
down and ~ccepted in general practice; \he inatructiona and d1l!lens1ona 
c°"tained on the approved drawings of tb• parts or equipo,ent and to 
the specification, 

Applicable tests aa agreed on by the contracting parties shall be 
made throughout the development progr~m • 

6. lfWARATION FOR Dtl,IYERX 
6.1 All major unite and parts of the equipment ah-11 be packagt'ld, packed 

and m.rked for shipment in accordanee witt RCAF Specitic~tien Pack J-1. 

7. ,MlSC§LLANEQUS 

?.l Departure from Spegification 
?.1.1 If the contr.ctor wishes to suggest -lterrui.tives, obt.in concessions 

or other wiae dep4-!"t from the current is.sue of th~ spec1fic.t1cn, r,e 
i.s to forw..ird his propos-.ls 1.rrlz:iedi.- tel;y to the Dep.irt111~11t for Approval. 

?.1.2 This specification was prepared to indicate a desired 1\9111 .nd 
definite p?"t'!ferenc.., ahall be g1'19n to thh item. The b•T'den of proof 
of eqU.il excellence of .substitutions thdl r·st with the bidder 
otfer1ng the subatitute . If th• material proposed var19a in any p~rt 
from the specificatior., speci.l mention"ll\lst be m.de ot auch points, 
.part fran the general description or cuts sublllitted, 'tlhen v1ri.tions 
are not stated cle-rly .nd in detail it shall be under•tood th~t the 



" 

7 • l®Gf1!J,AJIBOUS {Cont'd) 

7.,1., lls.parture From Specification (Cont'd) 

bidder proposes to furnieh material me~ting ,11 det.ils of th· Jrigina.l 
~ifie.tion, and the bidder shdl be h-.ld to strict covpli-nce 

ther-~with. 

?.1 . 4 Alter.tions of , or ~dditions to, the requirements of this specific-tion 
subsequent to th· .w.rd of the contract eh.11 be the subject of a eep­
er.te .gr•ement between the contractor .nd the tapart~ent of Defence 

Production. 

?o2ol The De~rtment throogh t he Department o! Defenc ~ Production may order 
extra work or- make ch.nges by .ltering, .ddinc or deduction frOJI' the 
work ; the contract ~um being adjusted accordingl.7. No extra work shall 
be made unless in pursuance of written order from the Dep.rtment of 
Defence Production , &nd no claim for an addition to the contr.ct 5UIII 

eh•ll be v;;lid unless so ordered. Dr.wings, or the •quiv.lent, shoWing 
det.ils of .11 extr. work, muet b~ .pproved by the Dep.rt~ent and the 
right is reserved to reject :,uiy work not done in .;ccord,nce with thl'l 
approval of the Department ' s representative. 

7.2.2 If the contractor el,ims thit any instructions, by drawings, or other­
wiee involve extr. cost to thi~ contract, he shall rive the Department 
or Defence Production written notice thereof witl:in .. re .. son•ble hpse 
or time after receipt of such instructions, . nd in any ev~nt, before 
proceeding to execute t te work. No cl•im shall be V•lid unless so 

J11ade. 

7.2.J The contNctor sh .. 11 st.ite in his tender an, item wM.ch he cannot ful­
!ul •s specified. He ehall ind1c.te any devi,tions, substitutions or 
ch.ng~s which he requires ;;s -ltern.tivea. 

7.2.4 All¥ qu~etions rel .. ting to this apeeific.tion •N to be referred to the 
Dep.rtment• s .ut hod zed ,..,rr• s•nt.i.tiv'. 

7.2,5 Copi.,s of this specific.tion m.y be obt.in~ by cont.cting the Dep,rt-
111ent of Defer,ce Production• Ott.w .. , Ontario, Can.d •• 

EQTICE When Governm nt dr-winc~, sp•cific.tione, or other dat. •• re used for 
.ny oth•r purpose other t r .n in connection with .. definitely rel.ted 
Goverrun!':nt procurement op,,r;;tion, the Can.di.n Governm<"'nt thereby 
incurs no r~sponsibility nor ,my oblie-tion wh;,tsoever; -nd th,. f.c-t 
th.t the Govl'rnment may h,ve foraulated, furnished, or in ;;ny way 



·• 
SECRET 

7" }f,ISCELLAk~O US ( Cont I d) 

Contr-ctu.l D.i.te (Cont'd) 

?.2,5 (Cont 1 d) 

supplied the said drawing~ , specific-tion~, or other d~ t ~ is ~ot to 
be r,0,1:;rded by implic. tion or otherwise .s in ... ny mamer Lie, •n::; ing 
the holder or ;,my other per:;on or corpor.i.tion , or conv,-::riw; ,;; r y rip-hts 
or permis:sion to ma.nuf .. cture, use , or aell .ny r~Lent ed invention +h , t 
may in any w .. y b~ rel-ted ther~to. 



• 

1y,4ar Fev\gaent 

llm1 

T!MAt'Iff LlSI' OI COMP<ll~TS IOI THE IlffdATED 
FIG!Pl,C 5UDI 

l:e l'tlPPD I I Sugmtw 

Qunt.itx De;c,..iptign lfori,nclatur , 

Tranwttor::l,selxnr PrAMR 

o65 1 

016 l 

024 l 

o45 l 

691 l 

097 l 

295 2 

Synchronizer Qrgup 

003 1 

103 1 

Receiver-Tr.nsmitter 
Radar 

Waveguide Assefflbly --
R:.dar 

o~ge. Pressure, Dil.l 
Indication 

Compreseor, Air 

Regulator, Presaure 

Silica Desiccant 

Amplifier, Inte?'llledi.te 
Frequency 

Synchronizer, Electric.1 -­
.Master Timer 

Synchronizer, Electrie~l 
Range Tr;;.cking 



• 

Yn1i Qllfntity 

Synchronizer Grouo (Cont 'd ) 

020 

195 

095 

)89 

082 

093 

AMTI GROUP .t 

495 

150 

203 

1 

1 

1 

1 

1 

1 

1 

1 

1 

De~cription 

Converter, ~.veform 
AGC .nd Angll'! Tr .. ck 

Amplifier -Sweep Gener, tor 
Indic-tor Video .. nd Azimuth 
sw~ep 

Amplifier, Video - - Tr.ck­
ing Pre.mplifier 

Generator , Sweep 
Indicator 

G.te , Electronic 

Cscillator, R.dio Fr~­
quency 

Amplifier , Video - ­
AMI'I 

Comp•r- t or , Sign .. l - ­
AMTI 

Preci~ion rep r.te 
for missil es 

Synchronizer, ll~ctric-1 -­
AfiTI 

Sign.l D .. t. Converter: Group (Flight Displ:.y) 

223 

523 

395 

Antenna Drjve Groun 

041 

1 

1 

1 

1 

Convert~r , Sign.1 D.t. -­
Att;;;ck Displ•Y 

Convert~r, Sien•l D.t. -­
Time Sh .. ring 

Amplifier-~~dul-tor 
Att-ck Di5pl;.y 

Amplifier-Power Supply -­
Azimuth Gyro 



• 

• 

Jm.ti ;iuant ity 

A.n+,"nna Dr;:t. v '.':r:ro'Jr, ( Cont i) 

041 

141 

5J9 

106 

206 

017 

063 

096 

196 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Ste~rinz-1.Ddication Grqu,p 

246 1 

346 l 

030 2 

S E e, R ii T 
A?PENDIX "A ( Cont 'd) 

Nor:i··ncl.t1.1t:, 

Amplifi• F o·,r~r Supply -­
Azimuth Gyro 

,,mplifi"!r-Pow r S1p_ ·y -­
El v. tion Gyro 

Cort. ol~e~ •-,r.t~rna 
Proo-r.m A' 

Controll-.r-Ant~nn. 
Frogr:.:n EL 

,l1f4"r, El~ctronic 
Control -- Azimuth D~iv~ 

Amnlifi~~ Bl~ctronic 
Control -- Elev.tion 
Drive 

Antenna, Rado1.r 

Switch Box, R .. d .. r Test 

Compute irror, R:.di.r 
D· t~ - St••ring Signal 

Computer, Error. R.dar 
D .. t., - Q·,"' ck Indic.:tion 

Amplifi~r, ~1-.ctronic Con­
trol, Missile Antenn.i 



• .lJllil Quantitv 

SECRET 

APPENDIX "A" (Cont'd) 
Nomencla.ture 

• Mi;gsile Auxili.ril!S (For Arm-ment of 2:i,;rht f;, l con t·;i s;;;i1°s)(Cont 1 d) 

0)l 3 Control -- Power Supply , 
Mbsile He-.ting 

0J2 8 Amplifier , Electron jc Con-
trol , Missil.- G:..te 

033 l Rel..y Assembly, ~ment 
Control 

034 8 Amplifier , Electronic Con-
trol , Lissile AFC 

0)5 1 Amplifier , Electronic Con-
t rol Tr-,nsrnitter 

OJ6 3 Rel.iy Ass '!mbly , P.ir:.m'!ter 
Setting 

05) 3 Coupler , Direction~l , 
Auxili.- ry 

187 8 Mixer St:.e,e , Frequ'!ncy 

• · 054 8 Launcher , Rocket , Air-
borne GAR 

• Approprhte !',1to :,il~ Auxili¥ri..,s fo r ,m .;;lt ern .. t e .rm .. ml'lnt of four 
Sp.rrow II missil~s. 

2, ~-vie~tion - nd Communic- tlon Subsystem 

Jlull 

271 1 Recervrr con,r•rt ~r, ARR- 44 
R"-dio -- Dat. Li nk 

165 1 Receive r -Tn.r. ~:n:;.t t er, l ,RN 21 
DHE-Omni , Mili.t-ry 

723 l Antl!nn. Group , ADF Arl.A-25 



• 
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9Neo\1t.z DtecrlpUQP 

Eeticdlon ,na '.4:m:•seuer lmt!INPt (cgpt'dl 

OOJ 

00.S 

o66 

011 

112 

212 

014 

ll6 

OJJ 

106 

1 

l 

1 

l 

l 

l 

2 

l 

2 

l 

2 

l 

l 

1 

l 

1 

1 

Aapliti•r. Electronic 
Control . ADI 

leceiver- TrMnsllitter, 
COIIIIUnd 

Radio Compass 

Centuaetric Homer 

Doppler R .. dllr 

•adio Altil!leter 

Interphone 

Synchroniz~r, Ele-
ctrical , lnterrog.tor 

Control, Receiver 

A.mpli !ier- Conv~rti,r, 
Inhrrogator 

Tr.nmitter, R.dio 

Duplexer -- Tr.n!-
l!L\ t ter, Interr,Jg .. t or 

Duple:u i· ~., Receiver, 
Inti,rrog.tor 

Ri, rr, i v.ir, R...dio , 
I nterTor•tor 

WaTeguid• A!!embly, 
Interrorator 

Sync:hronh"r, &lei.• 
ctrical Tran!pondor 

Amplitier~ConvertPr, 
Tran■pondor 

S I c I I T ~-·- • 

AfmPU "A~ (Cont 'd) 
Vom,oclftur, 

AIC-34 

ARN-6 

APN- 71 

AIC-10 



✓ • .Qnll Qu:mtity r'omwclatur= 

ll3 1 .)uplexer-Tr:;n5mitter, 
Tr-nspondor 

213 1 Duplexer-R":c~iv~r. 
Tr:;n5pondor 

416 2 Coupler Directi.ncc 

079 2 Antenu;i tor , RF, 
Unidirection.;l 

l R~ceive r-Tr.nmitter ) 
) 

1 Cod-,r , Tr.;. nspondor Set ) The:i~ four unit:i 
) compri5~ the APX25 

l Po·..rer Sup~ly ) 
) 

1 Keyer ) 

1, CQlllll!J.:l.er S'4b11·l~t~m 

• Piicit-1 Computer 

023 1 Conv•rter, Signii l D .. tiii , 
Ph .. -"~ Detection 

623 1 Converter , Sicn;,.l D .. t .. , 
Reeolv"'r 

146 1 Cornput• ··, A.ri t hmetic 
El•ctron1., Di!!it .. l 

050 l CC'lmpi1r- ~ Signrl. 
·\n.,_.:..og -D_t,.l c«l 

051 1 Electror11c Sw:.tch, An:..log 
.'.iigr, .. l s +-ling 

053 1 Arnplifi~. A:;s"!m, ".y, 
Input-Output 

25.S 1 Contro".::. ~i.v J.• I. & 

Input-Ot~t~,1~ 



, • 
Phital 

• 

• 

llnil 

Computer 

057 

l57 

o64 

291 

655 

166 

161 

289 

J o6 

121 

221 

139 

Qua.ntitx 

(Cont ' d} 

l 

l 

1 

l 

l 

1 

l 

1 

1 

1 

1 

l 

l 

• 46 -

,-- • 

wcriptibn 

M-'mory , Kagn9tic Drum 

Memory. Electrical 
Register 

Rel y As ibly, Ph-iM 
Ch,nge 

ltegul<ttor, Voltage, 
Digit;;.l Comput~r 

Control. Altitude, 
81.rometric 

Amplifier, Electronic 

S EC R E I 

W J!J{D!J "A" <cont ' d) 
I._;;; • 

Nomencl"tµre 

Control - - Ph.tfom D. b 

Accelerometer. Aircraft . NormAl 

Oen,rator, Shbiliz.tion Dli. ta , 
Platfor,n 

Amplifier , El~ctronic 
Control -- El~v1.tor 
Positioning 

Amplifier, Electronic 
Ccntrol Ail,.,.,,n 
Positioning 

Amplifier- Co~puter ~­
Airer.ft Rol l Contl"Ol 

.Ampli.:'..1"'r .Co .,..i ~.: 

Aircr~f P t~h ~ont~ • 

Cont~·t..l 
Flibht .. 
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l!nll 

Se Flight Control Sub :syst em (Cgnt •d} 

2)9 1 

6., 

089 l 

189 1 

091 1 

191 l 

391 l 

491 1 

591 l 

791 l 

891 l 

920 1 

020 1 

071 l 

Controller -- Remote 
A.il' Data Compem1ating 

Power Sum2.u_l,uh "::."' .!: ~ 

Gener. '.or, AC-DC 

Genero11tor , DC 

Regul.i.tor, Volt.ige, 
Gener .. tor 

Regul.1tor, Volt.ge, 
Fre1uency 

R"gulator Volt.gf'! , 
-15 V DC 

Regul.tor, Volt .. ge 
Reeolver Excitation 

Re p-ulator, Volt .. g~, 
11'}00 V DC 

Regulator , Volt~ie , 
- 140 V DC 

Re~ul .. tor , vo. , .. ge, 
+150 V DC 

Low 

IF.r' 

Contr0l P-.nel -- NAV,'AI:, 

C0Mb1n~3 control3 
for .. ir to-ground 
~.nd . ir-to--ir IFF " 

Conisole Conta.in3 mo3t 
of the r-.d .. r 
ccntrol:5 

Contr ol P~nel -- Att.ck 
Indic"tor 



. ~ ~ r eai:;,t\l\) 
' p,~imrx "A" (Cont 1 

Qu.intity D•scription Nom·ncl;tur• 

2. Cockp11,..Cornponent~ (Cont 1 0) 

505 l Control Panel--Voice 
Communic:.tion 

039 1 Autopilot Flight 
Sontroller 

079 2 H,adphone Volume 
Control 

062 1 Pilot 1 s Indic.itor 

080 1 R,1dar Op-~r:.tor I s Indi-
c.tor (Scope) 

019 1 Antenn4 Hind Control 

705 1 GCI Channel Selector Tunes d;,t.-link 
receiver 

055 1 GCI Subc.rrier Selector Selects data- link 
subch:mnel • 1 Optic.il Sight 

1 Presentation and Control 
(F-lcon Nissil~s) 

2 R-dio Co · , ; Controls 

1 Centi rl om"r Control 

• 
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RECORD OF RCAF~HUGHES MEETING HEID 23 TO 25 MAY 1955 TO DISCUSS THE i1CAF 

SPECFICJ\TION AIR 7~5 (INTEGRATED El,Er,TRONIC AND CONTROL SYSTEM FOR Tm: CFJ0,5,) 

I 

II 

III 

l'he Roman rmmerals preceding tems on the following pages ,~efe1 
to Catego~ies agread to by the con~erees, a5 follows 

Cha"lgL or additions to the Specification whicb are mutually af ,aed 
upon. It ~s intenied that these ,•ill be incorporated into future ir .mes 
of the Sp~cification or possibly by amendinent into the present issur 

Items which the RCAF considers must remain in the Specificatio1 as 
requ1.r0n.iem,s but which Hughes is lmable to meet at this time an:l he1 .;a 
to which Hughes must request waivers. 

Itera.:; which Hughes will propooe for incorporation into the Stat.o­
ment, of Work of the proposed contract as items requiring varying 
degrees of study, development, or preliminary design prior to their 
acceptance as 1•equired design features of the System. 

It is to be noted that both the RCAF representatives and t.ose Jf 
the .tiughes Aircraft Company st, ted at the oui,set of tho confere 1ce i 1at 
the meeting would constitu·l;s an exchange of views on a technica pl. 1e 
am should not be interpreted as having any implied contractual stat .1s. 

Record prepared by 

Z./&. ~~ 
v. E. Crooke 

K. W. Cochran 

.6it.:l.../.Jacvz ~ 
A" Ao H&iedorn 

VEC :KWC ;AAH:lm 
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II Page (i) 

II 

II 

II 

Hughes will. request deletion o.f "MIL-T-5422 (ASG) 
Testing, Euviron.Tllental, Aircraft 1'lectronic Ec,u:l.pment" • 

Hug1es will request addition of 11nIL-E-4682 
Choice and Application of' Electron Tubes". 

Add listing of 11I:ITL-1T-16878 
Wire., Electrical (Insulated, High Temperature) 11 • 

11 The Hughes Aircraft Company pr')poses not to prepare 
installation and test specification in accordance with 
MIL-I-8700 for developmental models of the sys·oom. covered 
by this specificationo However, it is intended to bear 
in nri.n.i tha~ the requirement will apply to production 
articles and establish the requirement as an Item of Wo;~k 
in contracts for Service Test and Production Systemso" 

II L,1, line 3, Hughes will request as a deviation deletion of "pro::io­
type and substitution, "development models" o 

I 2olo3, line 3, Conferees agreed to delete the period and add, 
11and 5o3tto 

I 2.1.6, line 6, Conferees agreed to delete "and". 

I 2.2.1.3, line 3, Conferees agreed to add a.f'ter "the crew or" the 

I 2.2.lo3l' 

I 3.lo3 

I 3.1 .. 4 

I 3olo5 

following: "by GCI net in the broadcast control mode" • 

line 6, Conferees agreed to insert in parenthesis after 
"Doppler Radar" the phrase "or Inertial System". 

Co:ri.i'erees agreed to add 't'fbe equi men·!; shall be designed to 
operate under environmental conditions as specified in 
MIL-E-5400 with the exceptions stated hereino 11 

Conferees agreed to delete and substitute "The weight of the 
systom excluding cables am mounting bases shall not exceed 
2000 pounds O II 

Conferees agreed to delete a.nd substitute "Equipment oneratfo, 
for 24 hours without failure and wit'1out necessity for ruad-
just:ment of any controls whic'1 are not accessible during flig t 
shall be a major design goal.'' 

II 3.l.6ol Hughes will request a deviation which, while stating the need 
for ma;di:mm operation time uithout servicing as a design goal., 
establishes that there is no requirement to demonstl."ate this 
by testo 

SECRET 
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TI 30 ••• 6.2 Hu&11es will :;:-equest a deviation to establish 2000 hours as 

• a design objective for m:i.n.i.mum total operation life. 

• 

• 

I & 3.i.7 to 3.1.12, inclusive 
n 

Hughes will prepare ancl submit proposed additions for inclusion 
in lieu of the exist:i.nf; paragraphs. Deter,nination of whether 
each of t'1es0 pronosed addit1.ons shouJ.d be oor>'"l-icle;,-.ed G2.teeoI"J 
:C or II can be made by the RCAF., 

I 3.1.13 Conferees agreed to add a 'l'lew paragraph titled '1States of 
Readiness 11 as follows: 

States of Readiness - It shall be a design objective that 
fo.is system be able to reach full ::operation and meet the 
performance requireirents of this specification fran any of 
the following states of readiness. 

State 1. Full system operation shall be achieved in five 
mi nu.tes from an ambient of 25 degrees Centigrade and in 15 
mimrlies from the 1C11'7est sp13cified ambient. No power or 
cooling is required in this state. 

State 2. After operat-i.on in ''WARM" for at least 4 1/2 
minutes, complete system operation ("OPERATE") may be 
achieved in two minutes from the start signal. State 2 
requires a controlled ambient tenperature of D to 30 degrees 
Centigrade and required application of power but not cooling 0 

State .3. After operation in "STANDBY" for at least five 
minutes, complete system O"leration "OPERATE" may be a~hieved 
in five seconds from the start signal. State 3 requires a 
controlled ambient temperature of Oto 30 degroes Centigrade 
ancl requires complete system power and cooling provisionso 

I 3olo14 Add new paragraph 

Airframe manufacturer shall supply necessar,y cooline air for 
the integrated elect:r.'.•nic systemo 

I 3.2.1.2 .Add words 11S:i.milar to APX-26 and AF"K.-27" after "IFF Equipment". 

IJ 

r-

3 0 20 2.1.1 - Hughes will propose, as an item of work in t.he cont:~ct, that 
a study be made of the desirability and prncticab1.lny 
of nrovtd·n._:: ::,11 :,oJ;" ,-ic "'rlj11 "'tfflnt. of' t."e r C"',.. P"'"-

pattern in accord.once with RCAF wishes. 

Pendine completion of the study noted ab'.>VP :i Huehes will 
rccruc~t wa:J.ve· of t11e ""equireJ'll"nts of the nu,ond sentence 
of "this p:-,.,...,.gr.,:;:,h • 

SECRET 
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I 3.2.2.~ Rern-ite las"':. sentence as fo lows: Control of the direction 
o ~ antenna axis with the Hand Control shall be provided • 

nr 3.2.2.2 Hu hes will study expanded &oeep requirement uO cetermine 
if it can be accomplished a+, practical cost • 

SECRET 
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I Add to first sentence after ''.IL-R-5.582: "except that 
t:1 "l~ n:imum setting of expruxied sweep shall bt 5 miles 11 • 

Ch , wording in parenthesis from "variable jn range" tl) 
11positionable in range". 

I J.2.2.4 Delete words in second line, "or pursuit", :in lines 7 and 
8, "or pursuit", in line 9, "or manual". Add th~ sentence: 
The aircraft shall be automa+icall.v directed to the optimum 
posi • n. mative to the target, indepement of the type 
of ordnBnce $elected, so as to insure r.iaxirnum probabilit-.r 
of m. 

I 3.2.2.6 Delete am substitute the following: 
IFF - Interrogation of ai-rborne X-band transponders shall 
OGProvided at the direction of foe NAV/AI. ?rsn,sponder 
replies shall be displayed on the NAV /AI' s presentationQ 
A response from a friendly aircraft shall not automatically 
abort an attack. 

III 3.2.3.1 Hug'~es will propose, as an item of work in the contract, 
the necessary study and preliminary design work to deterllline 
ho'l'l the requirement for Sparrow II capabilit:y can beat be 
incorporated in the System, including such matters as tre 
degree tow ich units of too system should be exchanged 
'l'lhe 1 changing over from Falcon to Sparrow missiles and 
vice versa • 

II 3.2.3.1 Pending completion of the utudy noted above, Hughes will 
request waiver of the requi:r-enent for Sparrow II capability 
in the development systems. 

III 3.2.3.l Hug.'l.es will propose, as an item of work in fae contract, 
to aseist AVRD in the determination of the optimum methcd 
of providing for jettisoning of Falcon missiles without 
igniting their rotors. 

JI J.2.3.l Pending determination of the method to be used in meeting 
the missile jettison requirement (in which Hughes will HSsis 
AVRD as noted above) 3 Hughes will request a l7a:iver to allow 
jettisoning of missiles by launchingo 

I 3o2.J.2 Delete the entire paragraph including items (a) through (i) 

I 

and substitute the follO'Vling: 

Missile Auxiliaries - The missile auxiliaries shall be house 
in the electronics compartment e.nd/or amament ~. Tbia 
working faces of all auxiliaries shall be accessible f01 
maintenance. The missile auxiliaries shall provide iooatlS 

for proper preparation and launching of the missiles; il 
addition, provisions shall be made for jettisoning as re­
quired • 

3.2.4ol Conferees agreed to delete and substitute: 
"Harm-up periods shall be Afl set forth under states of readi 
n s paragraph 3.lQl.3 herein." 

~r 
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I 

ED 
., •. 4.3 D e e Table 

(TRACK 
SEARCH TRACK lilSSIIE GROUND BEACOM Af.lTI 

MODE) MAP 

Frequencies 8500 8500 9095 8500 T.,. ailSl!' it 8500 
{Megacycles) to to to to 9375 to 

9030 903C' 9170 9030 Receive 9030 
9.310 

Pulse Length 2.35* o.47* o.47-:'c 2.35-::- 2 .35-* Oo25 
(U:i_croseconds) 

Pu.1.se Repo 4o5 1000 2000 330 330 4000 
Ra-.;e> cps 

-;i. Pulse length shall be masured betr.een t1-ie 90 percent a:.mlitude 
points for the long pulse, and between the 50 percent airol~tude 
points for the short pulse. 

I 3.2.4.4 Add the word "nominal" preceding the word"rate". 

I 

I 

3. ~-4.5 Add the word "nominal'' preceding the word "length". 

3. 2.4.6 Delete 

IJ 3.2.4. 7 Antenna Gain - Hughes will request a waiver of.' this require­
ment until antenna desJ.gn work to be performed shows whether 
or not the requirement can be met with present air.frame 
(radorne diameter) limitat~ons. 

I 3.2.4.9 Add "and ground operation" at end of sentence. 

I] 3.2.4.8 Radiation Pattern - Hughes will request a waivr-r of those 
requirements. 

I J.2.4.10 Add at end of sentence: "with a design objective of 10 db·1 • 

I Add the following paragraphs: 

I 

3.2.4.11 The antenna will be trie largest t',at is operable within a 
swept volume l~o 1/8 inches ir. dimooter, includ.;ng allowance 
for clearance between antenn'l and radooo. 

3.2.4.12 Radome - The ra.dome electrical tolerances will be derined in 
detail in a later issue of this specification 

Dal~te and substitute the following: 
Automatic Search Re~ui1-ements - Maximum search detection 
range consistent wi7i the operational chro~act~rlstics 
emnnerated herein shall be a major design objective for 
this system. Further., it shall be a design objectivo that 
the Radar subsysterr: shall be capable of detect·ng a 5 square 
mater target, with an 30% probability at ra.'1

0 
..,,. up to 25 

n~ut-ica1 miles. Q. r (' p FT 
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I J.'2.5.1 De>,ete and substitute t'1e -f'ollcmir.g: 
S• et to ,he spwe stc 1il'zation limits i.moosed by parn-
g.,. '!"lh J. 2 oS , 2., the •3.rr!;enna ~ hall 9.titomaticaJ.J.y ecan a pa ten: 
su t mt tl.e radiat.:.on cove ~e l~mits shall be within t 
cu of 1t,,J degrees inc 11dei.l an~le. The antenna shall a' tol!U'• 
t ice lly sca11 a pattern : uch -l;,llPt the radiation coverage i, -.aJ.J 
be rnfficient to illuminate the area .tn which the target is 
.,mt .:tod to lie, as o;,se :-veo. and pred;_cted by the CCI ne· • 
rh ,c.'.lll pe-:i.od and radiati-.1n coverap:e developed shall be 
s ndtted to the Depart~ent for approval. 

II 3.2.5.l H1:~i- swill request a waiver of ~aragraph 3.2.~.l to sub­
titute 130 degrees for the present 140 degrers 

I 3.2.5.~ Ch rw,e to read "50 degrees in pitch, 'l.Ild 36o de17ees in roll' 

I 3.2.5.J Delete and substitute: 
111Iuminal automatic search ranges shall be 3 nautical mil s 3 

15 nautical miles., or 60 nautical miles as se~ected by the 
NAV/ AI." 

I J.2.5.li Delete and substitute: 
Attack Presentation - The p.:.lot's attack scope display stall 
consist of the interceptors ~t-liitude. 

I 3.2.5 ~ Delete items (a) and (b) and substitute: 

( a) A range versus azimuth display. The instantaneous 
azimuth position of the antenna, shall be displayed 
on the indicator" 

(L) A marker corresponding to the elevation position 
of the scan axis shall be presented at the 1•ight 
side of the display. 

(c) '\','hen operating with the data link a target marker shall 
be displayed. 

I 3.2.5.6 Delete the paragraph" This requirement "\'Jill appear as 
part of paragraph 3.2. 7 .12. 

II 3o2.6.l Hughes will request waiver of this requirement as statedo 
Th~ following proposed \'lord.ing will be suggested: 

Antenna Positionin£ ~ Operation of the "land control shaJl 
per"'lit pointing of the antenna along any direction within 
a con, of 130 degrees included angle subject to ±50° 
restriction in roll stabilized elevation angle. 

I 3.2.6.u Delete paragraph and substitute: 

Att~ck Presentation - The pilot's attack scope shall display 
the interceptor's attitude • 
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• 

I J.2.6.5 Afoo1· the phrase "--shall be indicated by" ad.cl the words 
11 irt1=>nsification md11 • 

I 3.2.6.6 n,-.1 te paraGTaph and substitute: 

Il 

:!:.an~~ Gate - Range gate sweeping shall be accomplished by 
positional control at t'1e discretion of the UPV/AI. 

3.2. 7 .1 Anr,ular Trackin{ Lim:i..ts - Hughes will request waiver of ·:.he 
'ffioc requiremen a:rrl will suggest 130°. 

I 3 .2. 7. ~ Add at beginning of original paragraph: 
11 '1'1-,~ stabilization loops shall be dynamically compatible 
with AFCS loops. Subject to this requirement., it shall be 
a ·esign objective to meet the following: 

I 3.2. 7. 7 Delete par9','°Taph and substitute: 
Rant.,"'13 Rate Limits - Lock-on to a signal of' -8h db or greater 
shallbe maintained as t;he range of the tracked signal va.rie~ 
between a closing rate of at least 1800 knots and an opening 
rate of 500 knots. 

I 3.2.7.8 Con~erees agreed to delete and substitute: 
"The accuracy of tre range voltage shall be within plus or 
mi:ns the quantity 30 yards plus one percent of the indicatec 
ra...,.ge from 200 yards to 15,ooo yards 9 JO yards plus 2 percen 
of the indicated range between 15,ooo yards and 30,000 
yards., 30 yards plus 3 percent between 30,000 yards and 
40,000 yards, and .30 yards plus 5 percent between L.o.,ooo 
yara.s and 50.,000 yards. 11 

I 3.2.7~9 Delete paragraph an:l substitute: 
ECM Tracking_ - Lock-on and angular tracking of active noise., 
i':!1''.11 and railing type jammine sotn'ces shall be provided., 
and as a design objective the subsequent generation of 
azimuth and vertical steering signals shall be provided. 

I 302.7.10 Delew words "at the option of the NAV/AI". 

3.2. 7 .11 Delete item (c) and substitute: 

I 

II & 
III 

(c) A time-to-fire indication., which shall indicate the 
time remaining until the missile is releasedo 

(e) Hughes will study the launch range l:ilnits indication 
ns applicable to Sparrow II. Until such study has been 
ma.de, Hughes will request waiver of this requirement. 

I 3.2 .. 7 .. 12 Add second sentence: "In a ddition, the range closure rate 
when tracking and a range indication at s'1ort ranges shdl 
be provided. 

I 3.2.8.1 Add too word "bar" after the word "single". 

cFrar-1
1 v \ l 
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I 3 2.8.h DElEte paragraph and subst:.tute: 
Att ,~k Presentation - The uilot1 s attack scopa shall display 
tfie" interceptor1s attitudeo 

I 3.2.8 5 Add except for jizzle11 aft.er VJOrd ''operation". Add as 
last .,entence: "The minimur1 range setting on the expanded 

SI eep shall be 5 miles.'' 

I 3.2.9.3 Delete paragraph and substitute: 
Attack Presentation - The pilot's at~nck scope shall display 
the interceptor's attitudeo 

I 3.2.9.4 Add at end of sentence "except for jizzle". 

I 3.3.2 2 

II 3.,3.2.2 

I 3.3.2 3 

(a) Change second s,,mtence as follows: "Provision is also 
to be ll'.ade for target position and altitude to be 
displayed visually in the NAV /AI' s posiUono In the 
event. •• •<>n 

( a) Hughes will request waiver of requirement t..t-iat last 
ini'ormation displayed will be retained:i :in the event 
of computer failure. 

(a) Delete second sentence 

I 3.3.2.L. Reword second sentence as follows: Alternatively the creri 
is to select one of a nrunber of stored base locn:tions for 
independent automatic return to base. 
Delete "and flare-out" in the last sentence. 

I 3.3.3.l Add "or equivalent acceptable to the RCAF" following ARC 31.i. 

I 3.3.3.,1.3 Inse'!:'t word "significantly" .following word Uaffect11 • 

I 3.3.3.2 Add at end of sentence "or equivalent acceptable to RCAF~. 

I 3.3.4.1 Change to read "AN/ARR!.ih or equivalent acceptable to RCA1i'tt 0 

Change to read"-'l'wenty or more preset channels in the UHF 
band11 • 

I 3.3.4.3 Delete 

I 3.3o4.4 Delete nll except first sentence. 

I 3.3.Sol Air-to-ground identification is to be accomplished by th3 
AN/APX 25 or equivalent acceptable to RcAF. 

I 3.3o5o2 Add "or equivalent acceptable to RCAF11 after APX 25 . 
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I 

I 

s ) 

\.... L 

.3.J . .5 . .3 Add 11or equivalent acceptable to RCAF1' after A°'.'X 25. 

3.3.5.4 Add ''or equivalent acceptable to RCAF" after APX 25. 

I 3.3.SS Add "or equivalent ooceptable to RCAF" after APX 2.5. 

I 3.J.6.1 Add: "(or equivalent acceptable to RCAF)" follmrlng ARN 21. 

I .3 .. J.6.1 Add as second sentence: 11It shall be a design 01:)jective to 
inoo:rporate an inertial system when such e0 uipmcnt i.s 
available in a suitable state of development." 

rr 3.J.6.1 Hughes item of work to include study of applica:tion of 
inertial system ·i;o inteerated electronic system. 

I 3.J.6.1.,2 Substitute "director type inst:rument" for "cross pointer 
type meter". 

I 3 • .3 ~6.1.4 Substitute "significantzyn for 11in any way". 
Add "ARN-21 or equivalent acceptable to RCAF". 

I 3.J.6 .. 2 Add 11or equivalent with RCAF approval" after A.I/ARA 2.5. 

I 3.J.6.2.2.1 Delete and substitute: 
The ARA 25 or equivalent acceptable to RCA"'<' snal.i. 
operate in conjunction with either the D1IF command set 
or UHF data link receiver at the option of the crew • 

I 3.,J.6.2.2 Add 11or equivalent acceptable to RCAF" after ARA. 2.5. 

I 3.3.6.2.2.2 Add "or equivalent acceptable to RCAF" after ARA 250 

I 3 1.6.3.1 Delete and substitute: 

I 

I 

I 

I 

I 

I 

3.3.6.3.2 

3.3.6.L..1 

3 . .3.6.4.2 

3.J.1.1.2 

3 .. bl.4 

'l'hc Airborne AGCA facility shall utilize the data link 
ee:uipment as the airborne terminal of trans~ssion, 

Delete words, "cros~ pointer". 

Delete "to the computer subsystem". 

Delete mrds "the AGCA C.•,>SS pointer11 
0 

Con.ferees agreed to insert after "radar homer11 the phra.se 
"not incJnded as part of the system11 • 

Change item (d) to read: 
"Pilot assist function consisting of: 

(i) heading hold 
(ii) Uach hold or pitch angle holdo 

3ol .2.2 Change to read: "It shall receive command sir-1w.s from the 
compute:i: subsystem to enable the aircraft to fly a correct 
.firing com-se automatically during the attack and ±'or automa­
tic breakaway by applied stick force. 11 

SECRET 
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I 

s L. .I 

I 

\ 

te and substitute nror close control it s~all accept 
md signals from the df' a link t'Elceiver via the 
tar. For broadcast er trol its all accept C'">;TJand 

a ls from t'1e computer. n 

I 3.4.2.1 De r and substitute: nAn AGCA [".round installation shall 

I 

ide the steering an de cent for the approach through 
data link receiver in t aircraft. Autc~atic flare-out 

be provided. Automat c t!'ll'ottle contro :or equivalent 
itable to RC!l<'1 shall be., prov~ dcd • 

. referPnce paragraph from .3.1.l.l • .3 (d) to 3.4.1.4 (i). 

I 3o4.2.6 De ctc item (c) and substitute: 

I 

The signals used in the dan.ping system shall be used in the 
AFCS TI'1ere necessary. 11 

Change reference paragrppb from .3.4.1 • .3 to .3.4.1.1.. 
Delete t:1.e '\'lords "In partict lar it shall provi.d~11 

(a) Delete 
(b) Delete 
(c) Delete 

I .3.5.2 • .3.1.l Ad' nexcept possible dW"ine attack" to last sentenceo 

I 3o5o2.J.?.~ Delete and substitute n t shall be possible to comolote 
an inte.,,.ception manually when directed by voice undo· .. 
XI control." 

I 3o.5.2.3.4.l Delete ''and/or manually set in" 

I 3.5.2.J.4.2 "hange title from "Mmu lcy" to "J\utonaviga-c,ion" 
Delete and substitute: 'In the event that :X:I conta~t 
is lost, it s"iall be po sible for the cre-,1 to select a 
base and be directed back to thic selected base by means 
of the dead reckoning c-nabilities of t',e system. T· e 
system shall displey t!- distance and bearing to base."' 

I .3.5.2.J.5.l fubstitute "from ground acilities" for "from a GCI 
tal;ion". 

II J.~.2.3.5 • .3 HU/t1es uill requost ;:,aiver on requirement of manual 
correction of nosition ;.ndicated by comnuter. 

I 3.5.2.3.5.5 Delete item (c) 

:er & 305.2.1.. 
IlI 

H'l"r,hes will request a ;m.i.ver. Hughes 'l'lill include ruJ 
a study item on GCI control of the scan pattern. 
(See comment on paragraph J.2.2.1.1) 

Air Data - Delete the paraez-aph and substitute: An integi.•ated 
air data computer may b provided to supply the nccessar:r 
air data inputs to the vario·1s subsystems • 

T 
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I 

I:: C \ED 
leto paragrap'.11 and sub• 'itute: "The applicable steEring 
rnals requ;red by tte ".'1 Lg!-,t control stimyatem durir.,J 
torn.a.tic attack shnll be processed by t'-te computer. 

I 3.5.:? '.6 ~ete TJord "autoootic" rireceding "snap-up'' 
d 11 tt shall be a desien objective to make t'lis capabilit 

a tomatic." 

I 3.5 .. 2.6. 7 lete last sentence c0 nd oubstitute "Necessary comoutation 
uired for this node sh ll be urovided. n 

II 3.6.2 ghes ,nil request devia~ion aeainst second sentence. 

I 3.6.2 1 r.o~crees ae;reed to delPt on of t~i.rd sentence. 

I 

I 

I 

I 

3.7.1. 

Hughes m.ll .f'm:-nish cost estimate of a L.-ri;imbal stable 
p at"orm. 

D lete word "all' and subatitute word "requlrod"" 

Conferees agreed to delete arrl srbstitute "A barometric 
t ti tude measuring device." 

Change to read '1rylus or I" nus 2.5 percent" 

Ghange to read 11plus or rn·nus 0.2 percent" 

I Add the ol cmine pa,.,agrap 

Airi'rame manufacturer shall provide the emergency power 
sourceo 

SECR~T 
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3 8.2.1 Sro,Jld be m.unbered 3.8.1.2 

3.8.1.2.l Change reference in line 4 from "paragraph 3.3.2.2.4 (a) 
(i-iv)" to 11paragraph .3.8.2.2.4 (b) 11 

Delete last sentence and substitute 
"Y'hen operating under close control voice, the pilot may 
select the required function llS ner 11aragra..,h 3.4.i.lt (d) .n 

I 3.8.1.2.2 Rewrite as follows: "When operatinr under broadcast 

I 

I 

I 

control, nilot monitoring sht::.11 be identical ":.o that w'~ile 
operatin; •indor close control if data liru~ i~ functioninf. 
The target position, and altitude shall automatically 
appear on NAV/AI's panel. If voice broadcast control 
is being used the sru,e i.nforT.ation plus tar, t velocity 
shall be inserted ma:..mally by the NAV/AI. In both cases, 
the computer s'mll insure !;hat the informatio displayed 
on the NAV /A~ 1 s nane 1 is kent currnnt. 

3.8.1.2.3 Change reference paragraph from 3.8.2.2.4 (b, to 3.8.2.2.4 (a)(vi) 
Delete 11Headin~ and distance" and substitute "Bearing" 
at beginnin~ of third sentence. 

3.8.2.1.3 Delete (a) (c) (e) and (g). 

3.8.,2.1.4 (a) Delete "one poim,er of" 

(b) Delete "on a vee<ler counter" 

(o) Substitute "Director type" for the words ''cross 
pointer" in the second line., 
Delete words "cross :,o inter'' in last line. 

(d) Delete. 

I 3.1.2.1.5 Delete paragrap"l and substitute: 11A facility s"all be 

I 3.8.2.1.6 

provided to the pilot to compare comr.iand and act~l airsneed 
and heading, while operatine under both clo, e &nd broad-
cast control. Horizontal and vertical stee inr s:i.i:;nals 
and target altitude shall be displayed. 

(a) Change reference paragran, from 3.4.1 ~ d) to 
3.4.1.4 (d). 

I .3.8.2.1.7 n~rmament Subsystem Controls - A fli~ht control grip 
firinP, trigger shall be provided.n (This is a new paragraph0) 

I 3.8.2.2.1 Dele ... ,e naragraph reference 3.2.6..5 and substitu·I;," 3.2.7.12. 

I 3.1.2.2 2 

I 

elete wordine ·n p n ,ls • 

Change to read, "LF/MF t'ad o compass, 
and UHF/ADF ind cations shall be disp 

ame indicator, ,it~ ~he facility des 
by the .'AV /AI. 



, l r 
I 308.2.2.u (a) 

II 

II :C 3.8.2.3 
II. 

(v) Change to rea, ~~arnetic variation as nart of 
t:1e compass system. 

( vi) Delete and substitute, "Prestored base locations." 

(b) Delete all of paraeraph and substitute, 
Presentation of the follcminP, data: 

(i) Present position of interceptor 
(ii) Ground derived target position 

(iii) Target altitude 

(b) 

(iv) Command course 
(v) Fuel distance rer.iaininr, on arrival over the 

selected base calculated on maximum range flying 
techniques. 

Hughes will request a waiver on requ~ nmient to 
manually insert interc("J)tor uosition. 

(v) Hughes is conducting a study to provide this feat11re 
but a waiver will be requested until this require­
ment can be mat. 

(a) Hughes will request waiver on jettison method. Study 
required on paragrap'-1 3.2.3.1 will include this 
required. 

Conferees agreed to Section 5, as follows: 

5 Inspection and Test Procedures 

I 

I 

I 

I 

5.:_ General 

5 .... 2 

The equipment shall b<? desiened so that production items will 
pass the qualification tests and nrod,,ction tests to be outlined 
1n greater detail at a later da~c. 

The development models shall be r.ade with the above end 
in view but "'Till not be required to pass all tests; the 
particular tests required will be decided jointly by the 
Department, the USAF, the airfr'l!lle contractor, and the 
synter.i contractor as development proceeds. 

'Inspection 

'ilhen insnection is conductP.d at the co~tractor'e ,,lant, it 
shall be accomplished by the contractor un:ier the supervision 
of the Departmen~•s authorizea representative. 



I 

I 5.2 .l 

.Ace,;_ pte.>1ce or ap oval of al or part ... during course 
of development shall in no cMe be construed as a guarar tee 

'1e acceptance of tm .,.. 1ished product. 

T con . ..-actor shPll, dur!n r ll 1'10rkine; holll4s, af.t'ord 
u strained opnortunity and faci!ities for the inS"'ect1nn 
of ..,h 'l'lork and r.aterials by r n [ c1thorized reur-esentative 
0~ he Department. 

Trw )(,Ct on by the De•)artmen ,1s representative does not relie 
the contractor of responsibility for confo:rm:fnr to: too 
st dE.rd laid down and accont!'d ir f;O"leral practice; the 
.:.re ,ructions and dim<;nsions contained on the approved. 
dr ings of t:ie parts or err1irMent and to thc> sneclfica:ti.on. 

T 

App icable tests as agreed on by the contracting parties 
sha l be m.a.de throughout t'e developn:t3nt program. 




