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SECRET

1. DEFINITION s

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

2. GENERAL

2,1.1 While this specification is intended to cover design and construction
of the prototype systems only, the design shall be such that the system
will be suitable for large scale production.

2.1.2 Common component units produced for the USAF to Hughes Aircraft Company
Specification ES464~001 are to be used wherever possible. On 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 the department,

The finished equipment im production shall meet all requirements,
inspections and test proeedures covered by this spsoification. No
departure from this specification shall be permitted except as detailed
in paras 2.1.5 and 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.

The material entering into the construction of this equipment shall be
of the best quality. All workmanship and shop practice shall be in
acoordance with accepted standards of medern engineering practice and
RCAF instructions.

Construction including material and workmanship shall be free from any
characteristics or defects, which may render the equipment unsuitable
for the intended purpoge.

Minimwn size and weight, eimplicity of operation and an improvement in
the performance and reliability of the specific functions beyond the
requirements of this specification are objectives in the design of ths
equipment herein, The use of materialsy partes and processee other than
those required by this and concomitant specifications shall be
investigated and when it appeers that a substantial reduction in size
and weight or improvement in #implicity of design, psrformence, or
roliability can be realized by their use. Approval of new matarials,
parts, and processes shall ba subject to the components, of which the
feature is a part, passing all required tests and being accepted by
the USAF and the departmant.

The use of easily discennected, plug-in assemblies of one or more
related circuits shall be investigated with a view towards reduction
of size and weight, simplification of operation and magintenance or
improvement in performance.




2. GQENERAL (Cont'd)
2.2 Functionsg

2.2.1 The system shall, when integrated with the aircraft, perform the
following functions:

2,2.1.1 Jntergept Functiaons

During the intercept phase of a mission, the integrated elcc-
tronic system will provide for operation under the control of x
GCI net. The system shall provide the cepability for operation
in two mod=3, close control and,broadcast control, either of
which can be performed automatically or manually.

2.2.1.2 Attack Functiong

The system shall provide for the preparation and firing of thres
diffsrent types of missiles; ths Falcon GAR-1A, Falcon G4R-1C,
and the Sparrow II. Once the syst=m has b=en lock=d on a tsrget,
it shall sutomatieslly trick the target and control the inter-
ceptor on a correct zttack courses for firing the intsrceptor's
armament. The system shall zutometically fire thes armament at
the correct time, St=z2ering signals shall be praesented to the
pilot so that he may monitor thes system's operation during the
attzck or, if hes desires, may steer the att:ick manually. A
breakzway warning shsll dbe providad,

2.2.1.3. Returpy-to-Bass Functions

The system shall be adle to veturn the intercoptor to its bass
sutomatically, cither by navigsting to 4 dsstinstion sslected by
the erew or by following close control instructions recsivsd.from
2 ground station. t shall also provide for return to base
manually, the navigstion baing performed by use of &ny or sll of
TACAN (or Doppler Radar) Radar Bescon, Radar Ground Mep, snd

Dead Reckoning. Ths system shall provide for =utomatic spproach
by means cf AGCA tis=-in to the flicht control ezvipment in the
sircraft.

3. JECHNICAL REQUIREIMFNTS
3.1 Qepsral Descriotiop

3.1.1 The following sub-systems and instrumentation shall compriss the
Integrated Electronic System,




3. JTECHNICAL REQUIREMENTS (Cont‘d)
3.1. Geperal Description (Cont'd)
3.1.1 (Cont'd)

Slodbars

(a) Weapons Sub-system

(b) Telecommunication Sub-system

(c) Flight Control Sub-system

(d) Computer Sub=system

(e) Flight Sensing Instrumentation
(f) Power Supply Sub-system

(g) Cockpit controls and Presentations

Parts snd Materjals

3.1.2.1 In the selection of parts and meterials, fulfilment of major

el

3.1.4

3.1.5

design objectives shall be the prime consideration. In so
doing the following factors shall govern:

(a) Parts and Materials as approved by Specification MIL-E-5400
shall be given first consideration.

When the contractors can demonstrate to the department thut the
use of standard AN or JAN parts or materials will not fulfill
the design objectives because of size, weight, performance or
other reasons, materials snd parts shall be usad which most
nearly meet or exceed the requirements of the respective
standard specificstion.

When a non-standard psrt is usad, the meeting of gensral
material requirements such s&s non=inflammability, fungus
resistance, nontoxicity, =tc., and, the mesting of environmental
conditions as required by Specific-tion MIL-E-~5400 or MIL-T-5422
(ASG) shall be of prime consideration,

Service Conditions - The equipment shall be dssignsd to operats
satisfactorily throughout the aircraft rance of operations, as
specified in RCAF Air Specificatior 7-4  and under the =nvironmental
conditions and aircraft configurations encountered in operational
use of the aircraft,

Total Weicht - The total weight of the It=ms listed in Appendix "A"
which constitute a tentative 1list of equipment excluding cables
and mounting bases shall not exc=ed 2,000 pounds,

Operational Stability - The equipment shall operate without failure
for 24 hours, continuously or intermittently, without necessity for
readjustment of any controls which are non-accessible during flight.
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3. TIECHNICAL REQUIREMENTS (Cont'd)
3.1 Geperal Description (Cont'd)
3.1.6 Qpersting Life

3.1.6.1 The equipment shall have a reliable operating life of st least
200 hours without removal for bench servicing., Parts requiring
servicing or replacement at the end of this interval to rensw
this service life should be specified by the manufacturer,

3.1.6.2 The equipment shsll have a minimum total oparating life of 2000
hours with reasonable servicing and replacement of parts, Parts
requirihg replacement within this interwal and the 1ife of such
parts shall be specified by the manufactursr,

3.1.7 Intercaonnecting Cabling

3.1.7.1 The following requirements are applicable to all articles of
equipment , except those such as dynamotors, inverters, indic-ting
instruments (meters), and the like in which it is extremely
unlikely that additional circuits will be required:

(a) Extra unused receptacle contacts for extesrnal circuits of
the total calculsted as specified heresin, shall b= available
for future use by the Department and shall be locat=d in not
more than two of the external receptaclass of the particular
article of equipment,

(b) The minimum quantity of extra unused contacts shall be as
follows: Approval of the procuring agency shall be obtained
if this requirement necessitstes an additionsl connector.

Total No, of Cennector
S in Major Assembly Extrs Contacts

Up to 25 2
26 to 100 4
101 «nd over 6

(c) Bach unused contact of the quantity required, as specifisd
her-in, shall be of siz= (s) comparable with the used
contacts of each connector,

3.1.8 Qver end Underload Protection

3.1.8.1 Overload protaction for the equipment shzll be provid:d in the
equipment, All parts and circuits of the equipment which are
likely to carry an overload due to sny failure or poor adjust-




(Cont'd)

gn (Cont'd)

3.1.8.1 (Cont'd)

Slallfal

3.1.9

3.1.10 §

ments shall have suitable protective devices or shall be
proportioned to withstand such overload without permanent
damage to the equipment., The use of fuses and other protective
devices shall be held to a minimum,

2 The equipment shall not be damaged by voltages be=low that used
in normal operation and shall automatically resume normal
operation when the voltage returns within limits.

dnterchangeability - The prototype shall be so designed that
interchangesability of components and of systems in production
equipment will be in accordance with Specification MIL-E-5400,

erference - The generation of radio interferences by the
equipnent and the vulnerability of the equipment to radio inter-
ference shall be controlled within the limits of Specification
MIL-I-6181,

P = 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 relays, switches, motors with

commutators, etc., which in normal operation produce or are likely to
produce spsrking or arcing, and which are not cont:zined within "pres-
surized containers™, are made explosion proof.

Adiustments - All panel mounted controls and intsrnal
adJuatmrnts shall be mechanically stable under .ny of the ssrvice con-
ditions specified in Specification MIL-E-5400. Controls opersble by
means of a screwdriver shall be fitted with locking dsvices which must
be released before an adjustment is mide., 411 internal adjustments,
whersever precticable, shall be readily accessible when the unit
chassis are removed f{rom their respective cases, It shall not be
possible for the operator to compromise the setting of the internal
adjustments by manipulation of any of the controls available to him
in fiight,




‘@ 3.2 ¥eapons Syb-System
3.2.1 Generel

3.2.1.1 %The weapons sub-system shall operste as & component of the intecrated
electronic system of the CF105., It shall supply, eas required,
information to other sub-systems so that the opers:ionmal performance
of the total system is maximized.

3.2.1.2 The Radar Sub-System shall be desigred to provide sezrching and
tracking operations from interceptor altitudes within the flight
envelope of the CF105. The system shall contain a tunsble magneiron
whigh shall perait manual or automatic control of tuning by the
BAV/AL to change the frequency of the radiated energy. Provision
ehall be made for opsration with air-to-air 1.P.P. equipment.
Provision shall be made for the weapons sub-system to supply appropriate
signmale -~

(a) to the couputer sub-system for:
{1) wuse in steering the interceptor

(2) computation of positioning for wespons launch

(3) neration of pre-launch informstion for the

ile auxiliaries;

(b) to the weapons for use as firing informetion, and in the
early culdance phase,

3.2.2 Modes of Operation

Search informetion, which permits the NAV/AI to direct the pilot into
attack position, and to secure redar lock-on, shall be presented on a
S-inch "B type or PPI typs cathode ray tube aisplay in front of the
NAV/AI. (Preference 111 be give ® type disovlay.) During all
search modes, an aircraft ht sttitude indication shall be presented
on a cathode ray tub isple ront of thepilot.

3.2.2.1 Search

3.2.2.1.1 Autometic -~ A scan pattern, stebilized in pitch arnd roll with
respect to the earth shall provide continuel surveillance of a
volume of space ehead of the interceptor. A major design goal
shall be the possibility of utilizing such information as if
available to the interceptor (either internally or via the data




3.2 Weapons Sub-System (Cont'd)

3.2.2 Modes of Operations (Cont‘d)

3.2.2.1,1 Automatic {Cont'd)

link) for the purpose of selecting the vosition of the centrel axig
and the angular coverage of the scan, the scan rate, the scan
pattern and any other radar perametersy, 8o that the coverage
selected will result in maximum AI detectionm rance. At any time,
however, the choice of the wolume searched shall be under the control
of the NAV/AI if he so desires.

3.2.2.1.2 Manua]l - A hand control shall provide control of the direction of
the antenna axis, 8o as to peruit the operator to search discrete
conical volumes ahead of the interceptor and to initiate radar
lock-on,

3.2.2.2 Ground-Mapping - Long range csround mepping shall be provided with a
single-bar scan. Ground mepping information shall be presented on
a cathode rcy tube display in front of the NAV/AI. Control of the
direction of the antenna axis with the hand control; an expanded
sweep (variable in range) shall be provided.

Beacop - Interrogation of surface or alrborne X-band navigetion
beacons shell be in accordence with the requirements of MIL-R-5582.
Beacon replies shall be presented on the cathode rey tube display
in front of the NAV/AI. Control of the direction of the antenna
axis with the Hand Control: an expanded sweep (variable in range)
shall be provided to facilitate identification,

3.2.2.4 Attack - The sub-systemsholl, in co-operztion witliother sub-systeus,
sutomatically direct the interceptor along a lesd collision or pursuit
course to the selected target, and shall give & sinal for eutcmatic
firing of the armament at such time as to give a maximum probability
of k311, Notwithstanding the sbove automatic mode c¢f operation, the
sub-system shall provide information to erable the pilot, if he so
desires, to direct the interceptor manually along =2 lead collision or
pursuit course to the selected target, and shall give a signal for
automatic or manuel firing of the armam-nt £t such time as to give a
maximum probability of kill,

3620205 AMTI - A low altitude search capability shell be provided., This
shell be achieved by .tne inclusion of an AMTI search mode, the
presentation to be made on the c:thode ray tube dis ley in front of
the NAV/AI.




3.2 Weapons Sub-System (Cont'd)

' 3.2.2 Modes of Operation {Cont‘'d)

3.2.2.6 1¥F - Interrogation of airborne X-band transponders ghall be prowided
at the direction of the NAV/AI or vilot. Tr-nsponder repliecr shall
be displeyed cn the VAV/AI's vresentation, and on Yhe pilot's
presentation at the latter's discretion during the latter pheses of
an attack. A response from a friendly aircraft shall not esutomatically
abort an attack. Results of pilot interrogation shall not appear on
NAV/AI's presentation.

Optical ~ The sub-system shall include an optics1l sighting device to
permit firing of weapons in the event of enemy counter-measures,
ground clutter, or equipment malfunctions, so asto &ive a maximum
probability of kill.

Steering Signal Recorder - The sub-system shall include a steering
signal recorder to peramit evaluation of the performance and operation
of the systewm subsequent to flight.

3.2.3 Weecpon Installcotion

3.2.3.1 Provision shazll be made for a couplement of either
(a) 8 Falcon GAR-1A missiles
(b) 8 Palcon GAR-1C uissiles
(c) 4 Falcon UAR-1A and 4 Falcon GAR-1C missiles
(d) 4 Sparrow II missiles.

The missiles will be carried internelly in & packese which is
reiloveble from the crmament bay.,

() When inserted into the armament bay, the armement
package will form a portion of the aircraft fuselage.
The bey doors will be closed except for the short intervals
during which the missile launchers are being ~»tended or
retreacted:

Launcher mechanism{s) with launcher rails and umbilical
plug will extend the missiles in proper relationship

to each other and the aircr:ft for proper separstion
and guidance. The umbilical plug must be desigred for
release by missile motion. Provieion will bg made to
Jettison the missiles yithout igniting their motors,

by means of an electried connecti n(s) between the




3.2 ¥Weapons Sub-System (Cont'd)

‘ 3.2.3 Weapon Installation (Cont'd)

3.2.3.1 (Cont'd)

cock-pit and release mechanism. Missiles must be
secured against release effected by landing loads;

(c) An intervalometer(s) when supplied tae appropriate
si-nal from the missle auxilisries shall provide signsals
for the initiation of missile launcher extension and
for theproper missile firing seocuence.

(4) 4 program unit in conjunctica with a hydraulic Jjack and
servo valve will extend and retract the missile launchers
and armament bay doors witnin the reguired tiuwe interval
and at a predeterwined rate.

Missile Auxiliaries: ™he missile auxiliaries will be housed in

the eléectronics compartment. The working facee of all suxiliaries

shall be availav.e for trouble shootins through an access door. The
nissile auxiliaries shall accept signals generated in the cowputer
sub-system and provide launcuing &nd firing signals in the oroper

tiie secuence in order that the wissile may lock on the target

signal return, The operations to be performed by theumissile auxiliaries
are as follows:

(a) Apply externzl power to critical circuits within the
wigsile during the prelaunch period,

(b) Tronsfer to missile internal power,

(c) Servo the umissile antenna into alignment with the track
ip- r:der line of sight,

(d) Servo the redar tr-onsumitter and aissile receiver %o the
same freauency.

(e) Servo the missile ranre gete into tiwme ccincidence
witn the radar range gate,

Generate precise rader tronsmitter repetition rate,

Relay the missile guidance and control parameters
computed in accordeance with aerodynamic conditicns, and
the miscile propellant tlewpersalure,

Blow the uissile attenustor fuzes to set the computer
parameters into the amissiles,




3.2 Weapons Sub-System (Cont'd)

, 3.2.3 Yeapon Inst:llation (Cont'd)

3.2.3.2 (Cont'd)

(1) Provide for jettisoning.

& For Felcon .iissiles as applicabls.
3.2.4 Pupctions

3.2.4.1 ¥arm-up Period - The warm-up period shall be not more then 4.5
minutes after the spplication of primary power.

3.2.4.2 Qutpu§ Power - The pesk out put power mersured at the output of the
Receiver~-Transuitter when terminated in a load whose voltege stand-
ing wave ratio is not greater than 1.05 shall be not less than 1.0 db
below the minimum specified peak power output of the msgnetron.

Transmitted Freguency -The system shall operate while the frequency
of the transmitted signal is fixed ©between or varyving from 8500 to
9400 megacycles per second. The operction freruencies for the
various modes of system operation shall be &5 shown in Table 1 of
this specification.

TABLE 1

GROUND TEACON
MAP

h Frequencies 8500 Transmit
¥ (Megacycles) to 9375
; 9030 Receive
9310

Pulse Length 2.35. %
(Microseconds)

Pulse Rep., 415
Rate, cpe

x Pulse length shall te measured between the 90 percent aw.litude points for the
long pulse, and between the 50 percent amplitude points for the short pulse.




PR
3.2 ¥empona Sub-Syatem (Cont'd) % N
' 3.2.4 Punctions (Cont‘'d)

3.2.4.4 Pulse Ropetition Bate - The rate of the transmitted pulees shall be
shown in Tadle I of this specification.

3.2.4.5 Pulse Lensth - The lenght of the transmitted pulse shall be as shown
in Table 1 of the specification.

3.2.4.6 v vity - The over-all receiver sensitivity shall be
minus 97 ddbm or greater,

3.2.4,7 Aptenna Oain - The power gain of the antenna system shall be at
least 35 decidbels above that of an isotropic radiator.

3.2.4.8 BRadiastion Pattern - The antenna system shall 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 volume of the
main beam should be at least 20 decibels below the major lode, measured
on 2 one-way transmission basis,

3.2.4.9 Presgs za - The pressurized components of the system shall be
supplied sufficient air to meintain a pressure sufficient to ensure
system operation under a1l flight conditions,

3.2.4.10 Receiver Nojse Figure - The receiver shall have a maximum overall
noise figure not greater than 12 4b,

3.2.5 dutomatic Search Beguirements The radsr subsystem shall be cupedle of
detecting & 5 square umeter tarcet, with an 8(% probebility at renges up
to 25 nautical miles. This requirement shall apply using a redome whose
transaission 1oss on a one-way basis does not exceed 10%,

3.2.5.1 Badiation Coverage of Scan Pattern - The antenna shall automatically
scan & pattern such that the radiation coverage shall be sufficient
to illuminate the srea in whicn the target is expected to lie, as
observed and predicated by the GCI net. The time required to complete
the scan cycle shall be & function of range to the isrget. The scen
period and radiation coverage developed shell be submitted to the
Departament for approval.

3.2.5.2 Spage Stabilization - Without elevation trenslstion of the scan
pettern, autometic search and manual search operation of the antenna
hall incorporate space stabilization for at least plus and minus
70 degress in pitch, and £ 90 decrees in roll.

J.2.5.3 Search Renrgeg - Nominel automatic search renges shall be 5 nautical
miles, 20 neuticel miles or 60 nautical miles, as selected by the NAV/AIo




3.2 ¥sapops fub-fvatem (Cont'd)
' 3.2.5 Automstie Bearch Requiremsats (Cont'd)

3.2.5.4 Atdgek Preasentation - There shall be no attack scape precentation
during this mode.

3.2.5.5 NAV/AL's Presengation - The NAV/AI's Indicator presentation shell
* consists of the following:

(a) A range versus azimuth display. The instcneous
positdon of the antenna, including the conicel
scenning device, shsell be indicated.

(b) 4n elevetion displsy. A marker corresponding to
the antenna elevation position shall traverse the
elevation scale at the right side of the display.

3.2.5.6 Buiteble indicetions shall at all times be provided the NAV/AI to
indicate the antenna position in elevation with respect to aircraft
longitudinal axis, the range closure rate when tracking, and a range
indication at short ranges,

3.2.6 Manual Search Bequireuents

3.2.6.1 Antenpa Positionineg - Operation of the hand control shall permit
pointing of the antenna along any direction within a cone of 140
' degrees included angle,

3.2.6.2 8 a 2 - 8pace stabilization of the antenna shall dbe
&8 described in paragreph 3.2.5.2 of this scecification, for
sutomatic search operation.

3.2.6.3 Search Ranges - Nominal manusl search ranges shall be ag described
in pragraph 3.2.5.3 of this specification, for sutomatic search
operation,

3.2.6.4 ack P ntation - There shall be no attack scope presentation
during this mode,

3.2,6.5 FAV/AI's Presentation - The NAV/AI‘s presentation shall be as de-
scrived in paragraph 3.2.5.5 of this specification, for automatic
search operation. The range iracking pate shall be indicated by a
side deflection of the normal range trace at the proper range.

3.2.6.6 Range Gate -~ Fast and slow "range-in and range-out” sate sweeping
shall be provided for at the discretion of the NAV/AI.

3.2.7 Zrack Requireaments




3.2 Weapons Sub-System

3.2.7 Track Reguirements

3.2.7.1 Angular Tracking Limits - The antenna shall track within a cone of

140 degrees included angle, centered about the longitudinel axis
of the aircraft.

Apgular Tracking Bate Limits - The system shall maintain lock-on
at angular tracking velocities up to 30 degrees per second.

Lock-on Sensitivity -~ The minimum signal reguired to waintain lock-
on shall be 72 decibels below one milliwatt, The system shall be
capable of tracking any non-scintillsting signal not less than minus
92 dbm which way be detected in sutomatic search witain the tracking
range limits,

Apsular Trackinge Accuracy - For a non-scintillatin - target, the
accuracy of ‘earing data sup lied to the Computer Sub-System, not
including radome errors and errors introduced by improper bore-
sighting, shall be as follows:

Yor a fixed target, the error shall not erceed plus or minus 2
milliradians;

.2,7.4.2 For tarret motion which produces a consteant ansular velocity not

greater than 15 degrees ver second, the error shall not exceed
5 milliradians;

3.2.7.4.3 For target moticn which 'roduces a constant angular seccelerstion

G275

3.2.7.6

3.2.7.7

not greater than 10 derrees per second per second existing for not
more than 2 seconds, the error shall rnot exceed 8 millirediens,

Space Stabilizetion Accuracy - As the interceptor moves so as to
produce angular tracking velocitiss not greater than 30 degrees per
second, or angular treckin: eccelerztions not greater than 10 desrrees
per second per second existing for not more than 2 seccunds, the error
introduced in angulsr tracking data shall not exceed 6 williradizns,

Tracking Range Limits - The winiwmum tracking range shall be no
greater than 150 yards., The maximum trec<ing range shall be not less
than 50,000 yards,

Range Rate Limjts - Lock-on to a signal shall be mainteined as the

range of the tr.cked signal vsries between a closing r: te of 2000
knots and an opening rate of 500 krots.

Range Voltagze Accuracy - The accuracy of the renge voltage shall
be within plus or minus the gquantity, 20 yards plus one percent of
the indicated ranze up to 20,000 ;ards, or, 20 yards plus two percent




3.2 ¥Weapons Sub-System (Cont'd)

3.2,7 Track Requirements (Cont‘d)

3,2,7.8 (Cont'd)

of the indicated range beyond 20,000 yards,

3.2.7.9 XCM Tracking - Lock-on and angular tracking of active jamming sources
and the subsequent generation of azimuth and verticzl steering
signals shall be provided.

3.2.7.10 Target Trecking - "Leading or trailing edge" tracking shall be availabdle
at the option of the NAV/AI,

3.2.7.11 Ktteck Presentoation - The following displays shall appear on the
attack indicator:
(a) An error indication, the position of whichshall indicate
steering correction in elevation and azimuth,

(b) The interceptors attitude in the rolling plane,

(c) A time-to-go indication, which shall indicate the time
remrining until the missile will hit the target.

(d) A closure rate indication, which shall indicate the rate
of change of range as the attack progresses.

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

3.2.7.11,1 A warning display shall appear at the center of the tube face
when breekaway can be initiated without prejudicing the attack.

3.2.7.12 NAV/AI's Presentation - NAV/AI's presentation shall be as described in
paragrapt. 3.2.5.95 of this specification, for manual search operation,

3.2.8 Beagcon Requirements.

3,2,8.,1 Antenna Scan Pattern - The antenne shall scan in azimuth in a single
PETTSrN, Kpluutn coverage and elevation position shall be adjustable
over the same limits as for Automatic Search. Normal elevation
position shaell be zero degrees,

3.2,8.2 Search Rapge - The nominal Beacon Search range shall be 200 nautical
miles, ’

3.2.8,3 Mepyal Search - The antenna ghall respond to the hand control as
for the Manual Search mode.




3.2 Weapons Sub-Sygtem (Cont'd)

3.2,8 Beacon Requirements (Cont'd)

3.2.8.4 Attack Presentation - There shall be no attack scope presentation

3.2.8.5

during this mode.

FAY/Al's Presentation - The NAV/AI's presentstion shall be as
descrided in paragraph 3.2.5.5 of this specificetion, for zutometie
semarch operation, For beacon identification, it shsll be possible
for the cperator Lo expand any portion of the indication over a
diste~ > of 20 2 4 miles. The beginring of the portion of the
trace .0 be expanded shall be indicated by & marier on the trace.

3.2.9 Ground Manping Requiremenss

3.2.9.1

3»2a902

302,9.3

3.2,9.4

t ~ The antenna shall overate as for beacon
operation sxcept that the normal elevation position shall be depressed
to ensure adequate gcround returns.

Search Ringe - The nominal Ground-Map Search range shall be up to
200 pautical miles.

Attack Presentatiop - There shall be no attack 8cope presentation
during this mode.

NAV/AL's Presentation - The NAV/AI's presentation shall be as described
in paragraph 3.2.5.5 of this specification for beacon.operation,




3. JECHNICAL REQUIREMENTS (Cont'd)
3.3 Ielecommunications Sub=systen
3.3.1 Qepnersl

The telecommunications sub-system shall provids integrated and
associated radio facilities for

(a) UHF voice communications
{b) reception of tasrget and eontrol data from GCI facilities.

(c) derivation of interceptor position data from ground.
navigational aids,

(d) homing on UHF and radar transmitter.
(e) automstic approsch and landing st bases equipped with AGCA,
(f) intercommunication and monitoring of radio facilities by aircrew.

(g) =ir-to-ground and air-to-air identification.

3.3.2 Control Methods

3.3.2.1 Interception control and return to base is to be maintained
by (a) broadcast control or (b) close control or (c) a combinstion
of both modes,

Brosdcast contrel. In this mode, target information is to be
passed to the interceptor

(a) W¥ia data links: Target position altitude, and ground
velocity are passed by the G.C.I. station via data link to
the interceptor’s computer sub-system to be processsd for
sutomatic intereception. Provision is &lso to be made for
these factors to be dispisyed visually in the FAV/AI's
position., In the ev:znt of computer failure, the last
information displayed will be retainsd in order to aid the
crew insolving the interception problem manually.

By voice: This method of broadcast control is required
when the data 1link is inoperative. Target position,
altitude and ground velocity are passed by the GCI net

by voice to the interceptor crew. The crew feads the
information to the computer for sutomatic interception

or usss the intelligence to solve.the interception problem
manually, in th= event of computer unserviceability.




SOUIREMENTS (Cont'd)

3.3 ZIslecommunications Sub-system (Cont'd)
3.3.2 Coptrol Methods

3.3.2.3 Close Coptrol. In this mode, flight control instructions
(heading, altitude and speed) are passsd to the interceptor

(a) Via data links: Flight control instructions cormputed by
the GCI net are passed via data link to ths interceptors
flight .control sub-system through the computer sub-system.
In the event 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 in ths event
of failure of the automatic flight control system, the crew
may fly the aircraft msnually to the acquisition peint or
to base,

By voice: Flight control instructions computed by the GCI

net are passed by voice to the intsrceptor crew., The crew
fesds this information to the flight control sub-system either
directly or through the computer for sutomatic flight to the
point of acquisition or to bass, In the =vent of computer
failure, the crew flies th= aircraft manually in sccordsnce
with the received instructions

3.3.2.4 Return to Base. The systam is to provide the intercsptor with
the capability of acting under clos= control (either via dsta
link or voice) for return-to-base. Altsrnatively the crew is
to insert the base location into the computor sub-systam for
independent automatic return-to-base. R=sturn to base by means
independent of the computor shall be oprovidsd. Th= approach
and flaresout shall be accomplished under closs control either
via data 1link or voice

3.3.3 Vpice Communications

3.3.3.1 Voice communications for ground-air-ground and =ir-to-air is
to be provided in the UHF region (225-400) megacycdes by the
ARC34. In the integr<tsd system wiring cognizance must bs tiksn
of the growth potenti.l in that a UHF equipm=nt of similar form
factors but of differing intercomponent wiring may be fitted
2.8 AN/ARCS2,




3. TECHNICAL REJUIRGMENTS (Cont'd)

‘ 3.3 Telecommunicstions Sub-system (Cont'd)

3.3.3 Voice Communicstions (Cont'c)

3.3.3.1.1 Provision is to be made for automstic s=lection and transmission
of the distress frequency upon pilot ejection.

3,3.3.1.2 Ths equipmsnt is to oe provided with emsrgency powsr in ths svent
of failure of power supply sub-system and th= sircr.ft slectrical
systems, ;

3.3.3.1.3 Bvary precsution is to be tik=n to prewvent interaction betusan
the UHF voice znd the UHF dsta equipment, of the integrated
system. Such precwutions shell not affect the chardcteristic
of received or transmitted information nor degrade the p=rformsnce
of the equipment. \\\
3.3.3.2 Voice Intercommunication - Intercommunication betwsen crew members
shall be accomplished by uses of the AN/AICIO,

3.3.3.2.1 Provision is to be m.de for:-
(s) "Hot Mic" operation.
(b) Pilot «nd KAV/AI to monitor rsdio faciliti=s.
(¢) Pilot and XAV/AL to transmit on UHF,
(d) Pilot and NAV/AI to hear sidston= on UFF trensmission.

3.3.3.2.2 The equipment shall be provided with =mergency powr in svent

of failurs in the powsr supply sub-srstem and to: muin sireraft
electricsl system.

3.3.4 Deta Link Communicstions

3.3.4.1 GCI an AGCA ground derived dats regsrding intercsptor and/or
targst shzall be transmitted encoded vis s UEF d:zts 1link., The
airhorne t-rminal shall be the AN/ARRMY which is to provide close
and broadcast (d«ts 1link or voice) control together with AGCA on
twenty preset chsnnels in the UHF band of 225 to 400 magucyclss.

Digital informstion from the ARRA4L shull be fed to th= computer
sub-system. In the computer it is to be processed to provide
Aisplay and autometic flight control functions,




UNCLASSIFHED:

3. TECHNICAL REQUIRFMENTS (Cont'd)
’ 3.3 Telecompunications Sub-system (Cont'd)
3.3.4 Dats Link Communications (Cont'd)

3.3.4.3 Underclose control via dats link it must be possible to trinsfer
analog information from the data 1link convertor directly to the
automatic flight control sub-system in the event of computer
failure,

3.3.4.4 Under either brosdecast or close control via dsts 1link, it must be
possible to display data visually. In ths event of computsr failure,
the crew will solve ths interception probl=m. The pilot shall b=
abls to fly manually in accordsnce with clos: control instructions
or in accordince with manusl computztions provided by the the
NAV/AI,

3.3.4.5 Reference para 3.3.3.1.3 Interference with UHF voics equipment.

3.3.5 Identificstion

3.3.5.1 Air-tc-ground identificstion is to be accomplished by the AN/APX25
transponder.

3.3.5.2 The APX25 shall be provided with smergsrcy nower in the svant of
failure in the power supply sub-systam snd the.main sircraft
electricsl system. .

33553 Provision shall bs mede in the APX25 integration for automatic
selection of the emergency mode upon ejection.

3.3.5.4 Provision shall bs mades in AP{25 integrstion for identificstion
of position facility.

3.3.5.5 Although no requirement =xists st present for an air-to-ground
data 1link system, =ngineering should take cognizance of the fact
that the APX25 may be 1equired, at some future date, to transmit
limited data.

Interfersnce with ARN21., R=fer. Para 3.3.6.1.4

Air-t(-iir identification shall be provided by a system which
employs techniques similar to those used in the APX26 - APX27
interrogator - responsor equipment. APX26 - APX27 may or may
not be used, but the design of the subsystem shall be such that
it will not preclude integration of the APX26 - APX27 or s

aimilor eystem s+ 2 Izter Azte,




3. ZIECHNICAL REQUIREMENIS (Cont'd)
L] 3.3 Ieletommunicstiona Sub-gyatsm (Cont'd)
3.3.6 RNavigation and Landing

3.3.6.1 The primary navigation equipment shall be the airborne portion
of the TACAN system, AN/ARN21, or Doppler as an alternative,

3.3.6.1.1 The output of the ARN21 shall be fed to the computer subsystem.

3.3.6.1.2 Display of ARN21 information will depsnd upon the type of
integrated display accepted. If the integrated display does not
include the necessary information, & cross pointer typs meter
shall be required for landing approach using the ARN21,

3.3.6.1.3 Provision for the fitment of Dopplsr cquipment as zn :lternative
to TACAN (ARW21) shall be made by the aircraft manufacturer.
This equipment must also be taken into account in th~ design of
the Integrated El=ctronic System in thst Doppler output must be
fed into the computer sub-system for processing.

Precautions shall be tiken to minimize interference bstwesn
ARN21 and sir-to-ground IFF equipment. Such precsutions however,
must not alter in anyway, the operstional characteristi€és of
either equipment.

3.3.6.2 Secondary navigstion equipment shall be ths AN/ARKS (or squivslent)

LF/MF ADF and AN/ARA25 UHF ADF.
3.3.6.2.1 LF/MFP ADF squipment installation will be desipnsd by the aircraft
manufacturcr. The output shall not be fed to the couputer sub-
systea,
3.3.6.2.1,1 LF/MF ADF display may be zhar:d with ARA25 snd ARN21 equipment.

3.3.6.2.2 ARA2S shsll perform the dual function of a navigstion aid and
ECM UHF homer.

3.3.6.2.2,1 The ARA25 functions as an ancillary to the UH? trarsceiver.

3.3.6.2.2.2 ARA25 shall be psrt of the integrsted electronic system.
The output shall be fed only to a.displey instrument.

3.3.6.3 Automatdc Qround Control Approach

3.3.6.3.1 The AQCA facility shsll be an integral function of the dats link
equipment.

3.3.6.3.2 The AGCA data shsll be displayed on a cross pointer monitor
indicator.




3. IECHNJICAL REQUIREMENIS (Cont'd)
3.3 Islecommunications Sub-svstem (Cont'd)
3.3.6 Havigation and Lsnding (Cort'd)
3.3.6.4 Lsnding
3.3.6.4.1 The AN/APR71 or equivalent flarseout sltim~t=r shall provids
vertical stesring informstion to ths computsr subesyst=m for

finsl phas= of intsrceptor dascent.

3.3.6.4.2 The APN71 information shall bs displaysd on the AGCA cross
pointer monitor indic-tor.

3.3.7 Elsctronic Countermezsur:s

3.3.7.1 Passive electronic countermecsure sgeinst communications «nd radsr
Jamming shall b= provided,

3.3.7.1.1 The ARA2S5 shall be used for homing on enemy trinsmissions
disrupting UHP communicstion. '

3.3.7.1.1.1 ARA25 display may be shored with ARN6 and ARN21 indic:tor
of para 3.3.6.2.1.1 Sel=ction is to be made by Pilot.

3.3.7.1.2 A redsr homer shall be used for homing on <nery radur
trinsmissions including jsmmers, and navigstion and blind
bembing raders in the L and S bends.

3.3.7.1.2.1 The radar homer instzllation will be degign=d by sirersft
manufsctursr. The output shall be f=d only to a display
instrument for the NAV/AIL.




UCLASSIFIED

3. TECHNICAL REQUIREMENTS (Cont'd)

’ 3.4 Flight Control Syb-system
3.4.1 Geperal

3.4.1.1 The flight control sub-system shall eouprise the electronic circuitry
necessary to deliver outputs to the dauping system so as to automati-
cally adjust the flight path vector and the orientation of the air-
craft.

3.4.1.2 The automatic flight control system is specified im RCAF specification
INST. 92-1.

3.4,1.3 It shall be integrated with the damping system, which is defined in
Spec. Avrocan $-276. The damping system will provide both the command
and demping servos, servo amplifiers, manual control stick force pick
off, rate sensors and the circultry required to perform the automatic
stabilization of the aircraft and to co-ordinate turns.

3.2.1.4 The flight control sub-system shal) in conjunction with other sub-
systems enable the interceptor to perform the followine functions:
(a) Automatic attack *

(v) Automatic navigation and cruise ceatrol

(c) Automatic landing approach and flare out

(d) Pilot assist functions consisting of:

(i) Pitch angle hold
(ii) Heading hold
(iii) Heading selection
(iv) Altitude hold

(v) Altitude selection
(vi) Mach control

3.4.2 Sub-systep Inputs
3.4.2.1 To provide the above facility, the f1ligsht control sub-system shall
acecept command signals from the other sub-systems. These are to be
selected by the crew in accordance with the function to be performed

and are specified below.

3.4.2.2 Automatic Attack:

It shall receive steering comuand apd throttle control signals from
the computer sub-system to enable the &ircraft to fly a correct
firinge course during the ettack and for automatic breskwey.
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3. TBCHNICAL REQUIREMENTS (Cont'd)

3.4 Flight Control Sub-system (Cont'd)
3.4.2 Syb-gyptem Inputs (Cont'd)

3.4.2.3 Automatic Navigation and Cruise Control

For close control it shall accept steering command signals from the
data link receiver via the computer, or directly by means of a coupler,
and throttle control signals from the computer. ¥or broadcast control
it shall accept steering command and throttle control signals from!

the computer. \

Autopatic Landing Approach a are-o !

An AGCA ground installation shall provide the steering end descent

for the approach through the data link receiver in the aircraft.
Terrain clearance signals, and rate of descent for flare-out shall

be provided by the absolute radio altimeter. Throttle control signals
shall be provided by the computer.

3.4.2.5 Pilot =ssist

3.4.3

The pilot's cockpit controls shall enable him to select the re-
quired modes of operation and to provide the coumand signals
neceseary to perform the assist functions listed in 3.4.1.3 (d).

Qther Inputs

Certain inputs are necessary during theperformence of £l1 the functions
listed in para 3.4.1.3 These shall be provided as follows:

(&) The flicht sensing instrumentation shall provide the
informetion outlined in para 3.6. &s required for
the various modes of operation.

(b) Computation of parcmeters for compensation as a
function of flight conditions shall be done either
in the computer sub-system or irdependently as
determined by the recuirements of thie specification.

(¢) The damping system shall provide roll, pitch and
yaw rates as required.

Sub-cysteg Qutputs

The sub-syetem outputs shall enable the aircraft to perform the automatic
flight and pilot assist functions outlined in 3.4.1.3. In particular,
it shall provide:

() Command signals to the aircraft's command servos for flight path control
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3. TECHNICAL REQUIREMENTS (Cont 'd) 1111 R i

3.4 Flight Control Sub-system (Cont'd)

3.4.3 Sub-system Outputs (Cont'd)

(b) Command signals to the throttle control servo for speed control.
(¢c) Steering signals to the pilot's indicator display for manual steer-
ing and for monitoring during automatic control.

3.5 Computer Sub-system

3.5.1 Generasl —~ In order to provide flexibility, conserve weight and space
the computational facilities shall be centralized,

3.5,1.,1 The coumputer shall be a generzl purpose digital computer capable
of performing the computations required for:

(a) Navigation and cruise control.
(b) Target data

(¢) Air data

(d) Fire control

3.5.1.2 Consideration should, at &ll times, be given to ensuring basic design
flexibility to accommodate post production growth.

3.5.2 Techniczl Requirements

3.5.2.1 The computer sub-system shall accept inputs from the following sources:

(a) Weapons sub-systenm

(b) Telecommunication sub-system
{c) Tiight control sub-system

(d) ¥Ylight sensing instrumentation
(e) Crew Control panels

3.5.2.2 It shall be cepable of performing the general computations listed
in para 3.5.1 and outlined in paragrephs below.

3.5.2.3 Navigation and Cruise Control
3.5.2.3.1 General

3.5.2.3.1.1 The navigation facilities shall be capable of functioning in
all phases of operaticn of the aircraft, including the intercep-
tion, the attack, and the recovery or return-to-base. It shall
be capable at all times of indicuating the actual geogrsphicel
position of the aircraft. This information shall be provided




3, TECHNICAL REQUIREMENTS (Cont'd)

3.5 Computer Sub-system (Cont'd)

3.5.2:30161

3.552.3.1,.2

(Cont'd)

either by TACAN or Doppler radar, or, if neither of these aids
are available, from the dezd-reckoning capability of the cuuwputer,

The computer shall be capeble of processing imformation supplied
under both close control and broadcast control operations,

3.5.2.3.2 Close Control

35520300t

Fehelsds a2

Automatic - The computer shall accept appropriate flight eontrol
instructions from the data link. It shall process this infdrmation,
and trensmit aircraft steering signals to the automatic fligzhh
control sub-system, It shall also receive and store distance-*
to-go to an offset point, ¢ reet altitude and required atteck
heading to fly from the offset points With this information the
aircraft can be controlled from the ground and automatically fly
required hesading, heights and speeds to intercept and attack the
enemy. If GCI contect should be lost &t &ny time, the computer
shall process the information alresdy stored to compute, and
present steering information to reach the offset point, and
sutomatically turn the aircraft onto the attack heading. This
information will be used either for manual flving or for tpense~.
mission to the sutometic flight control sub-system.

Voice - If for any reason data link information should not be
available to the aircraft, it shall be possible, when receiving
steering information of required veading, =1titude, speed and
distance to fly, by voice from the +.C.I station, to insert this
information manually into the computer, and to carry out the

5 A

overation as described in paragr oh 3.5+:2+302,1 aADOVE,

-

3.5.2.3.3 Broedcast Control

Sl sl los il

B be2. 32

Automstic - Under brosdcast control mode of overation the c mputer
shall receive by data link, the terset position, altitude and
rround v ~ity. By processing this information with the inter-
ceptors position sup lied by the computer, it shall provide the
steering information required for interception and attack and to
complete the operation as outlined in paragraph 3.5.2.3.2.1.
Voice - Under brozdcast control operabions wnen no dats link is
available the crew shall be able to insert merually the information
noted in paragréaph 3.5.2.3.3.1 and carry out the attack either
marually or autouwsticelly, &s noted above.
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3. TECHNICAL REQUIREMENTS (Cont'd)
3.5 Comptter Sub-system (Cont'd)

3.5.2.3.4 Return-to-Base

3.5.2.3.4.1

Ju5.2.30402

Close Sontrol - After the attack phase has been coupleted the
interceptor shall be directed back to base under control of
GCI net either by data-link or voice. An indication to enable
the pilot to monitor and/or m:nually set in the aporopriate
information shall be provided.

Manually - In the event that GCI contact is lost, it shall be
possible to obtcin the same information from the dead-reckoning
capabilities of the computer. It shall be possible for the
crew to select a base to which to return. By inserting the
position of the base, the computer by its dead reckoning cep-
ability shall provide the distance and heading to base.

3.5.2.3.5 Position Determination

3.5.2.3.5.1

3L5:.2.5.5.2

gL5.2.355.8

)5 P S e

Dead-Reckoning -~ Under broadcast control conditions when the
aircraft receives no indication of its own geographicel position
from a GCI station, the computer shall at all times be cepable
of presenting position, from its own dead-reckoning cepabilities.
This will reguire inouts of wind velocity, true-heading and true
airspeed,

Dopoler - Although input of wind velocity shaell be possible by
manuel means, the computer shall also be capeble of eccepting
information from Doppler radar equipment, and processing it to
provide the regquired information to monitor and correct dead
reckoning facility of the coumpter,

Mapual Correction - It shall be possible for the operator to
manually correct the position indicated by the computer if he at
any time has access to more correct inform: tion. By merely
correcting the vosition, the latest wind velocity being used by
the computer also shall be correated sutomatically.

TACAN -~ If TACAN facilities are available 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 distance
gshall be indicated to the operator. The coumputer shall be

capable of accepting the TACAN information and automatically
correcting the position it is indicatins. By doing so the'

wind information being usged by the comuuter shall also be
corrected autemzticelly for use in the future dead-reckoning
operations.
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3. TECHNICAL REQUIREMENTS (Cont'd)

‘ 3.5 Computer Sub-system (Cont'd)

3.5.2.3.5.5 Computation of Best Speed and Altitude The computer shall
accept input data (see para. 3.5.2.1 (b) (c) (d) (e) )
and coumpute the control sipgnals necessary to schedule speed and
altitude during climb cruise and descent in order to obtain
optimum performance. Optimum performance schedules shall be
specified with respect to

(a) Minimum time to reach destination
(b) Maximum rance from fuel remaining
{c) Mavimum endurance from fuel remsining

Provision for selection of scheduling by the crew 3hall be
provided.

Target Data

The computer shall perform the calculations required to convert GCI
tarset position date into alircraft relative coordinates, for the
purpose of placing a t:rget marker on the radar operator's scope and
to position the central axis of the antenna scan. Terget data shall
be supplied automatically via the data link or manually by the NAV/AI
in the case of broadcast voice control,

Air Data

The compwer shall accept inputs from the flight senshg instrumentation
and compute the parameters required by the sub-systems in the performance
of their functions ae detaited in this specification.

3.5.2.6 Mire Control

3.5.2.6.1 Aantenna - Aided Tracking

The computer shall provide the aporopriate information to the antenna
drive circuits to aid in target sracking during the attack phase.

3.5.2.6.2 Interceptor Steering

The steering signals required by the flight control sub-system
during automatic attack shall be processed by the computer,

Armament Ballistics

The computer shall perform the necessary ballistics comoutations for
the missiles and attack modes outlined in this soecification
(See paras. 3.2)




3. JECHNICAL REQUIREMENTS (Cont'd)
@® 3.5 Computer Sub-system (Cont'd)

3.5.2.6 Mre Control (Cont'd)

3.5.2.6.4 Preparation of Missiles

The computer shall automatically provide the required signals to
the missile auxiliaries in proper time sequences and firing signals,
at times which maximize the probadbility of kill.

3.5.2.6.6 Spep-up Atteck

The computer shall perform the computations necessary to provide
an automatic "snep-up" attack facility.

3.5.2.6.7 Optical Attack Mede

An optical attack mode shall be provided as described in pera. 3.2.
Any computations necessary to provide this mode shall be made by
the computer,

33559 gi Cha sristics

3.5.3.1 The computer shall be a genaral purpose machine using magnetic drum
memory, delesy line arithmetic registers, electron tube flip-floxs,
and crystal diode geting, The use of trensistors and magnetic
elenents where appliceble is not precluded. System variables shall
be repressnted in seriel binary digital form throughout. The computer
shall perform erithmetic operations and manipulations on these numbers
according to instructions represented by binary numbers recorded on
the magnetic drum,

3.5.3.2 Design shall be in accordance with the nost advanced electronic
equipment packaging techniques to ensurc minimum size, welght, and
cooling, requirements. Reliability shell be a major design criterion.

3.5.3.3 OSelf testing cepability. (Reference Para, 4,2)

3.6 Flight Senaing Instrumentation
3.6.1 General

3.6.1.1 The flight sensing instrumpentation shall embody thet instrupentation
necessary to define or provide:

(a) Air data
(b) Aircraft attitude




3. TECHNICAL EQUIREMENTS (Cont(d) &%@j\}g ‘%ﬂ"@

® 3.6 ¥light Sensing Ingtrumentetiop (Cont'd)
3.6.1.1 (Cont'd)

{c) Angle of attack

(d) Heading information
(e) Fuel State

(f) Accelsration data

Provision of iteme (&) (c) and (e) atove shall be the responsibility
of the aircraft manufacturer.

The computation necessary to process the data into & form usable by
the other sub-systems shall be dore. jnpsofar as it meets the require-
ments of this specification in the computer sub-system.

Generation of specia. iunctions or parameters may, in sowe cases, be
accomplished more suitably within the sensing elemant of transducer:
in these cases, the computer should accept the inforastion as genera-
ted by the transducers,

3.6.1.5 Care should bte exercised throughout the design so that the require-
ments of all the sub-systems are intesrated and that dunlication is
kept to a minimum,

3.6.2 Instrumentation

The instrugpentation needed to provide the above inforin: tion consists of the
following:

3.6.2,1 4 steble platform to measure the pitch, roll and heading engles of
the aircraft., It shall be capable of messuwiing "1l aircraft
attit.de. Monitor control of stable pilatform heaeding indication shall
be provi:ied by the earta's magnetic field at the option of the crew,
Transducers to measure:
(a) Differentis]l vnressurce
(v) Static pressure
(c) Air temperature
(d) Angle of attack
Acceleromneters to measure acceleration along all axes,

A barometric altituds control,

Fuel totalizer to measure fuel remaining.




3, TBGHNICAL REQUIRBMENTS (Cont'd)
L 3,7 Power Supply Sub-System

3,7.1 The power supply sub-system shall provide operating electrical power
as required by the other sub-systems described in this specification.

3,7.1.1 Voltage regulation shall be 2,5 percent for all outputs,

3,7.1.2 Frequecy regulation shall be 0.2 percent for alternating current
outputs,

3,7.2 The power supply sub-system shall couprise one or more multi-output
generators driven by an eir.turbine, The air turbine and speed controls
shall be supplied by the aircraft contractor.

The power supply sub-system shall operate independently of the aircraft
main power supply system,




3, TECHNICAL REQUIREMENTS(cont'd. )

G 3.8 Cogkpit Controls and Fregentation
3.8.1 General

3.8.1.1 The controls and presentations shall enable the crew to perform
the functions outlined in this specification in the most efficient

manner. They shall permit the crew to monitor all phases of the
automatic mission. In the event that component failure renders
automatic control impossible, the instrumentation shall provide
information to enable the crew members to make maximum use of the
remaining facilitles to complete the mission when possible, and
return to base.

3,8,2.1 Presentation and Control Philosophy

3,8.1.2.,1 Close Control - When operating under close control via the
the data link, monitoring facilities are required in the front
cockpit as described in para 3,8,2.1.5. In the rear cockpit
data listed in para 3.8.2.2.4 (a)(i-iv) shall automatically
appear. When operating under close control voice the pilot
will select the required interceptor hedding, airspeed, and
altitude through pilot assist function as per para B0 1. 3 )e

3,8.1.2.2 DBroadcast Control - When operating under broadcast control
pilot monitoring shall be identical to that while operating
under close control, If data link is functioning the target
position, velocity, and altitude shalll be fed to the computer
and shall automatically appear on the NAV/AI's panel. If
voice broadcast control is being used the same information
shall be inserted manually by the NAV/AI, In both cases
the computer shall ensure that the information displayed
on the yay/Al's panel 13 kept current.

3.8.1.2,3 Return to Bage Wren returning to base other than undsr
close control of @ GCI net the following rrocedure shall
pertain, The NAV/AL W lect destination as provided for
in pora 3.80202.4(b)e 1 rg and distan the selected
destination shail then be dicated the
NAV/AL. Once jestination is selected by ~ NAV/ AL the
above informs n shall always be available gardless of
any other selection made by the crew that may require use
of a common indicator for a short period of time.




3. CAL UL S (cent'd.)
3.8 Cockpit Controls and Presentation (contid.)

3.8,2 Technical Requirements

3,8.2,1 The Pilot's Displays and Control

3,8.2,1.1 Radar Attack Presentation - The radar attack display
shall be as described in paras 3.2.2.h, 3.2.5.:k, and
3,2,7.11. A brilliance control shall be provided.

3,8.2.1.2 Optical Sighting Device -~ A suitable device with
ssary controls as described in para 3,2.2.7 shall
be provided.

3,8,2.1.3 Telecommnications Eqpipment Controls - Controls for
the following items of telecommunications equipment
shall be available to the pilot.

(a) UHF transceiver

(p) Intercomm

(¢c) Air-to-Air IFF

(d) LF/MF Radio Compass
(e) TACAN

(£) UHF/ADF

(g) Flare-out altimeter

3.8.2.1.4 :&“ : Equirment Display - The pilot's
¢ ic display shall include the following:

/3) F/ ] [ N~y MA Y ANT ,wAh’ and UVF/ADF
18 sha e displaysd on one pointer of
ind toar, with the faeility desired

e r the pilot.

'he ange indication shall be presented on
a veeder counter.

For landing approach TACAN agimuth indications
shall be displayed on a cross pointer instrument.
AGCA and flare-out altimeter monitoring shall also
be provided by the same cross pointer instrument.

IFF display as outlined in para 3.2:2:65




3, TECHNICAL REQUIREMENTS (cont'd.)
3. 8_Cockpit Controls ang Eresedtstion (cont'd.)

»

3.8.2 Technicgl Requjrements (cont'd.

3.8.2.2 YAy/Al's Displays and Controls (comt'd.)

3.8.2,2.3 Jelecommupications Equigment Display - The jav/Al's
telecommmications displays shall incluwde the following:

(a) LF/MF radio compass, TACAN asimuth, and UHF/ADF
indicatibns shall be displayed on one pointer of
an azimuth indicator, with the facility desired
being selected by the Nay/Al.

(b) Radar Homer.

3.8.2.2.4 Navigation Controls and Display - Provision shall be
made for the following:

(a) Manual insertion of the following data:

i) Pre t position of target and interceptor
(1) Velocity of target
(J"(.ii) ltitude of target

\V)
)

(v

(b) A capability chall x for selection of
destinations by means le control. In-
1 appaar:

1 pars 3.3.2.2.(a).

the selected destination
ing on the

lated on maximm range flying

R
techniques.

3.8.2,3 Cockpit Missjle Controls apd Indicators - The following missile
controls and indicators shall provided:

(a) A two position arming switch labelled SAFE-aARM

(p) A milti-position armament selection switch.







3. CAL UL NTS (comtid.)

3.8 Cockpit Controls and Presentation (cont'd.)

3.8.2 Technical Requirements (cont‘d.)

3.8.2.3 Cockpit Missile Controls and Indicators (comt'd.)

{c) A light to indicate hang-fires.
(d) A SPENT-AVAIIABLE indicator.
(e) An emergency switch labelled FIRE-OFF-JETTISON.

(£) A control grip trigger.




4, SYSTEM MATITENANCE AKD TESTING
'. 4.1 Gensral L

The problems of maintemance and testing of the integraited slectronic
systenm shall be carefully considered during design. Self-tssting festures
shall be provided wherever practiczbvle. T=st «nd slignment vrocriur=s
shell be simpls »nd straightforw.rd. Special test ajuipment shell b
simples ond streightforwerd  Spefisl test equipment shall bs kept to
minimum, Aligmment and cslibrstion of the integreted =lectronic systes
shall be possible while installed in a GF10S.

4.2 Self-Testing Festur=s

%.,2,1 The Int-or.ted Electronic System shall contsin within itsslf the
necescacy clements to provide the maximum practicsl decrse of
gelf-testing., The self-testing shall be obisined with minimum
c¢ost in sdded size, weight end complexity. The self-testing f=sturcs
shall permit th= location of faults, ths reduction of tims required
to det=rrine the state of corbat resdiness, znd the r-duction of
training time for techniclans.

4.2.2 In cases Whare self-t=sting is not applicsble, first cconsidaration
shall be given to stsndard items of JAN field test gesr or combinstions
thereof. Items of spscial axternal tsst gasr shell be avoided whersvar
possible, g

Replacrable inter-compenent plug-in hsirnssses shall bs provided, in
order to simplify msintenince procsdures. Test eguipment access rlugs
will be used where scceass to internel circuits is raquie~d.

Interlock typs of indication shull be incorporated where self-testing
switches, test sccess plug jumper caps, or similur featurss sre
provided.

4.3 Eauipment Acgsassbility

43,1 A major design criterium shsll be that the Integrated Eleetronic
System, when installed in the sircrsft, shsll provide a maximum degree
of component accassiblility.

4.4 Tast Procesdurss

4. 4,3 Consid=rstion shsll be givern during design of the Integrsted Elsctronic
System to facilitate routine inspactions asnd servicing &s outlined in
RCAF msintsnaence polici=s. In addition, provision shall be made during
taxiing, teke-off snd while sirborne, for the crew to datect msjor
malfunctions in the system, '




5. INSPECTION AND TRST _PROCEDURLS
® i st

§.1.1 When inspection is conducted at the contrector's plant, all require-
ments specified herein shall be sccomplished by the contrsctor under
the supervision of the Depsriment's suthorised representative.

5.1.2 Acceptsnce or approvel of material or parts during course of develop-
ment shall in no case bs construed as & gusrantee of the acceptsnce
‘of the finished product.

5.1.3 The contractor shall, during all working hours, afford unrestrained
opportunity ard facilitiss for the inspection of the wurk and mat-
ertsls by sn suthorized representative of the Depsrtment, in order
to enable him to exercise reasopsble contrel of quality.

5,1.4 Inspection by the Depsrtment!s representative does not rslisve the
centractor of responsibility for conforming to: the stendard laid
down and accepted in gensrsl practice; the instructions and dimensions
comtained on the approved drswings of the parts or equipment and to
the specification.

5.2 Tests

Applicable tests as sgreed on by the contracting parties shall be
made throughout the development program.

6. PARATIO

6.1 A1l major units and parts of the equipment shall be packaged, packed
and msrked for shipment in accordanee with RCAF Specific.tien Pack 3-1.

9, MISCELLANEOUS
7.1 Departure from Specification
7,1,1 If the contractor wishes to suggest sltermatives, obtasin concessions

or other wise depert from the current issue of ths specificaticn, re
is to forwsrd his proposals immedistely to the Depsrtment for Approval,

7,1,2 This specificaticn was prepsrsd to indicate a desired item and
definite preference shall be given to this item, The burden of proof
of esqual excellence of substitutions shall r-st with the bidder
offering the substitute. If the material proposed varies in any psrt
from the specifieation, specisl mention must be mede of such points,
spsrt from the genersl description or cuts submitted. When veristions
ape not stated clesrly and in detail it shall be understood thet the




9. MISCELLAREQUS (Cont'd)
.1, Departure From Sp=cification (Cont'd)
7.1.2 {(Cont'd)

bidder proposes to furnish material mesting 511 details of the original
specification, and the pidder shsll be hald to strict compliance
therewith.

Alterations of, or sdditions to, the requirements of this specificstion
subsequent to th- award of the contract shall be the subject of & sep-
erste agr-ement between the contractor and the Capartment of Defence
Production,

7.2 Goptractusl Dats

?.2.1 The Department through the Department of Defences Prcduction may order
extra work or make chenges by <1tering, sdding or deduction from the

work: the contract sum being adjusted accordingly. No extra work shall
be made unless in pursuance of written order from the Depsrtment of
Defence Production, &nd no claim for sn addition to the contract sum
shall be valid unless so ordsred, Drewings, or the ~quivalent, showing
detsils of all extrs work, must be spproved by the Department and the
right is reserved to reject any work not done in sccordsnce with the
approval of the Department's representative,

If the contractor claims thet sny instructions, by drawings, or other-
wise involve extrs cost to this contract, he shall cive the Department
of Dafence Production written notice thereof within a reasonable lupse
of time after receipt of such instructions, snd in any evsnt, before
proceeding to execute tre work. No clsim shzll be valid unless so
made .

The cortractor shell state in his tender any item which he cannot ful-
ful as specified. He shal) indicste any devistions, substitutions or
chenges which he requires =8 slternstives.

Any qu~stions relsting to this specification are to be referred to the
Depsrtment’s suthoriz=d repres=ntative.

7.2.5 Copiss of this specificstion may be obtsinad by contscting the Depart-
ment of Defance Production, Ottswa, Ontario, Canada.

NOTICE When Governm nt drawings, sp=cificstions, oT other data are ussd for
any oth=r purpose other than in connection with a definitely relsted
Government procurement oprration, the Canadisn Government thereby
incurs no r=sponsibility nor &ny obligation whatsosver; and ths foct
thst the Government may have formulsted, furnished, or in any way




SECRET

7. MISCELLANEZOUS (Cont'd)

7.2 Contrsctusl Date (Cont'd)

7.2.5 (Cont'd)

supplied the said drawings, sgecifications, or other dats, 1s not to
be reg:irdad by implication or otherwise &s in &ny merner ] nsing

the holder or any other person or corporation, or conveying ary rights
or permission to manufacture, uss, or sell any L=nt=d Iinvention th-t
may in any wsy b= related thereto.




TENTATIVE LIST OF COMPONENTS POR THE INTEGRATED
_BLECTRONIC SYSTRM o

1. _deapon's Subaxatem

Dascription

Receiver-Transmitter --
Radar

Waveguide Assembly =-
Radar

Gage, Pressure, Dial
Indication

Compressor, Air
Regulator, Pressure
Silica Desiccant

Amplifier, Intermediste
Frequency

Synchronizsr, Electricsl --
Master Timsr

Synchronizer, Electric:il --
Range Tracking




S E C °

%% @%ﬁfxa "*AW‘ {Cont'd)

Unit Quantity - Description Nomenclature

Synchronizer Group (Contid)

020 1 Convertsr, Waveform -~
AGC and Angle Track

195 Amplifisr-Sweep Generator --
Indicstor Video and Azimuth

Swaep

Amplifier, Video - - Track-
ing Presmplifier

Gensrator, Sweep
Indicator

Gste, Electronio -=-

093 Oscillator, Radio Fre- Precision rap rate
Juency for missiles

AMIT GROUP #

35 Amplifier, Video --
AMTI

Comparator, Signal --
AMTT

203 Synchronizer, EZl=ctricsl ==
AMTI

Sipnsl Data Convarter Group (Flight Display)

223 1 Converter, Signal Dats
Attack Display

523 Convertar, Signal Data
Time Sharing

395 Amplifier-Modulator --
Attack Display

Antenna Drive G

oll Amplifisr-Power Supply
Azimuth Gyro




El=ctronic
Azimuth Drive

El=ctronic
Control -- Elsvition

Anteanna




&

SECRET

APPENDIX "A" (Cont'd)
Unit Quantity sscription Nomenclature

Missile Auxilisries (For Armament of fight Felcon issiles)(Cont’d)

031 3 Control -- Power Supply,
Missile Heating

032 Amplifier, Zlesctronic Con-
trecl, Missile Gate

033 Relsy Asszmbly, Armament
Control

034 Amplifisr, Elsctronic Con-
trol, lissile AFC

Amplifi=r, Zlsctronic Con~
trol Trensmitter

Relay Assembly, Psramster
Setting

Coupl=r, Directionsl,
Auxiliery

187 Mixer Stsgs, Frequency

054 Launcher, Rocket, Air-
borne GAR

Appropriate Missil= Auxilijaries for an zltsrnste armement of four
Sparrow II missiles.

Navigation and Communication Sybgystem

U g IDTLS

Receiver cotiverten,

Radio -~ Date Link

Receiver-Travemil ter,
DME-Omni, Military

Antenns Group, ADF




Amplifier, Electronic
Control, ADF

Receivor-Transmitter,
Command

Radio Compass
Centimetric Homer
Doppler Radar
Radio Altinmeter

Interphone

Synchronizsr, Ele-
ctrical, Interrogitor

Control, Receivsr

Amplifier-Convarter,
Interrogstor

Tranmitter, Radio

Duplexer -- Trans-
nitter, Interrogstor

Duplexs Receiver,
Interrogator

Recoiver, Radio,
Interrogstor

Waveguide Assembly,
Interrogator

Synchronize=r, Elo
ctrical Transpondor

‘\mplifiﬂrouonvﬁt er,
Transpondor




IFF Eguipment - Refe=rence 3.3,5.7 (Cont'd)

113 1 Duplexsr-Transmitter,
Transpondor

213 Duplexsr-Recaiv:
Transpondor

Coupler Directivnce

Antenustor, RF,
Unidirectional

Receiver-Trarmitter

Codar, Transpondor Set

)

)

) Th=zs=s four units

)  compriss ths APX25
)
)
)

Power Suprly
Keyer

Computer Subsyvst=m

Convertesr, Signal Data,
Phas== De=tection

Convert=r, Signal Dats,
Rm 3\":‘. ver

Compute=, Arithmstic

Electroni Digitzl

Compar
Og=L

Bl=ctroniec Switch, Analos

Sigriel Sapling

Amplifie - Ass=m
Input-Output

v ¢

Control.
Input-Outr




SECR

Deac LM Nomenclature

QEE‘R‘F’D!K I!An ‘an&ndl

Msmory, Magnstic Drun

Memory, Electrical
Register

Rel 1y, Phase
Chang

Regulator, Voltage
Digital Computer

Sensing Instrumentation

Control, Altitude,
Barometric

Amplifier, Electronic
Control = = Platform Data

Accelerometar, Aireraft, Normal

Gensrator, Stabilization Dsta,
Platfora

5. Elight Conirel Subsystem

Amplifier, Elsctronic
Control Elevator
Positioning
Aplifier, Electronic
Control A3l mr=or
Position

fier Computer --
t Roll Control




Controller -- Remcte
Air Data Compensating

Sub =

Generator

Regulator,
Generstor

Regulstor,

Frequency

Regulator
=15 V DC

Regulator,
Resolver Excitation

Repulator, Voltage,
300 V DC

Regulstor
140 V DC

Cormbines contreols
for air-to-ground
wnd sir-to-air IFF

Control Panel
Console Contains most
of the rader

controls

Control Panel
Indicato




‘. Unit Quant

7. Gockpit Components (Cont'd)
505 1

039

079

ieegifitD

L H B o e S
LWL PSNDIX "A" (Cont'd)

De=scription

Nom=anclsturs~

Control Panel--Voice
Communicstion

Autopilot Flight
Controller

Haadphone Volume
Control

Pilot!s Indicator

Radar Operator’s Indi-
cstor (Scope)

Antenna Hand Control

GCI Channsl Seleactor Tunes data-link

receiver

GCI Subcarrier Selector Selects data-link
subchsnnel
Optical Sight

&

Presantation and Control
(Fslcon Missilas)

Controls

om=r Contrel




















































