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MILITARY SPECIFICATION

COMPUTER, FLIGHT, DIRECTOR CPU-65/A
.4

This specification”ia approved for use.by Code 99, Department
of the Air Force, and is available. for use by all Departments
and Agencies of the Department of Defense:

1. SCOPE

1.1 This specification covers the requirements for one type of
~iversal flight director computer, designated CPU-65/A.

2, APPLICABLE DOCUMENTS

2.1 Issues of Documents. The following documents, of the issue
in effect on date of invitation for bids or request for proposal,
form a part of this specification to the extent specified herein.

SPECIFICATIONS

FEDERAL

QQ-P-416 Plating, Cadmium (Electrodeposited)
PPP-B-601 Box, Wood, Cleated-Plywood
PPP-B-636 ‘Box, Fiberboard

MILITARY

MIL-P-116 Preservation, Methods of
MIL-D-1OOO Drawings, Enginee.ring’andAssociated Lists
MIL-E-5400 Electronic Equipment, Aircraft, General

---

“o
)

----.

Specification for

Beneficial comments (recommendations, additions, deletions)
and any pertinent data which may be of use in inprov%ng this
document should be addressed to: (Hq AFLC CASO/LODS, Federal
Center, Battle Creek, MI 49016) by using the self-addressed
StandardizationDocument Improvement Proposal (DliForm 1426)
?PPearing at the end of this-document or by letter,

.

. .
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MIL-C-5541

MIL-S-6872

NIL-S-7742

MIL-R-8323
MIL-A-8625

MIL-G-25597

MIL-C-26485

MIL-H-26689

MIL-I-27193
MIL-C-27205

STANDARDS

MILITARY
MIL-5TD-1OO
MIL-STD-129
MIL-STD-130

MIL-STD-143

MIL-STD-462

MIL”-STD-704

MIL-STD-781

MIL-STD-794

MIL-STD-81O

MIL-STD-831
MIL-STD-889

Chemical Films for Aluminum and Aluminum . “.
Alloys
Soldering Process, General Specification
for
Screw Threads, Standard, Optimum Selected
Series, General Specification for
Receiver, Radio R-540/ARN-l&C
Anodic Coatings, for Aluminum and Aluminum
Alloys
Gyroscope, Displacement, Roll and Pitch,
Type MD-1.
Control Assembly,”Attitude Gyroscopic AF/
A24G-1
Horizontal Situation Indicator AQU-2/A”
(Indicator, Multiple, Air Navigation AQU-
2/A)
Indicator, Attitude ARU-2B/A
Control Assembly, Attitude Gyroscopic A/.
A24G-5
Receiving Set, Radio AN/ARN-67
Indicator, Attitude ARU-11/A
Horizontal Situation Indicator AQu-4/A

Engineering Drawing Practices
Ma;king fo; Shipme;t and Storage

,

Identification Marking of U.S. Military’
Property
Specifications and Standards “Order of
Precedence for the Selection of
Electromagnetic Interference Characteris-
tics, Measurement of
Electric Power, Aircraft, Characteristics
and Utilization of
Reliability Tests: Exponential Distribu-
tion’
Parts and Equipment, Procedures for
Packaging and Packing of
Environmental Test Methods for Aerospace
and Ground Equipment .,

Test ReportS, Preparation of
Dissimilar Metals

I
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DFQ4WINGS

.AIR.FORCE

~~~.1~~~, -Block.Diagra~’- ‘Comphter.CPU-65/A. “ ‘
.-

(Copies of dbctients reqtiired by ’k,ontractors in connection with
specific procurement” functions” should be obtained .frornthk.. ,-—-
proctiring activity or a+directed by thecontracting officer.)’

3. RliQUIREMENTS

3.1 PREPRODUCTION. This specification makes provisions ‘for‘:’ “
preproduction testing..

3.2 SELECTION OF SPECIFICATIONS.tiD STANDAROS. .Specifications
and standards for necessary commodities and services not speci-
fied herein shall be in accordance with MIL-STD-143.

3.3 NATERIALS

3;3.1 FUNGUS-pROOF MATERIALS, Mateiiais that are nutrients
for fungi shall not.be used where it is practicable to avoid
them. Where used and not hermetically sealed,’they shall be
treated with a fungicidal agent acceptable,to the procuring
activity. However, if they will be used in a he@netically
sealed inclosure, fungicidal treatment will not be necessary.

3.3.2 NOtil&iGNETIC”l&iTERIiLS.Nonmagnetic materials shailbe
used for all parts ,exceptwhere magnetic materials are esien-
tial:

3.3.3 TOXIC .ANDCORROSIVE FU@S., The.maEerials, ‘as“installed
in the .computef and.under the service conditiofis specified. ~~
herein, shallnot liberatedeleteiioui or corrosive fumes.
This shall include any fungicidal agents that are”used.

3;3.4 NONFERROUS @TERI&S, Nonferrou.imaterials. shall be “ ~~
used fo,rall parts:except where”ferrous materials are e.ss$ntial.

3.3.4.1 Nonferrous materials coritainedtiithinheiiietically
,..> sealed enclosures shall be corisideredsuitiab.lyprotected -

against corrosion. Requirements specified forfungicidal and
corrosion protective treatment and anodizing of aluminum alloy

. .. .. . . .. .,. -f. .~~,. “,’, ‘“’

3
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parts shall not be applicable for parts within .hermetically.’
sealed enclosures. Steel parts within such:inclosures shall be
cadmium plated in accordance with QQ-P-416, type 1, class C.

3.3.5 ifETALS. Metals shall be -corrosion-resi’stant“or suitably
treated to resist corrosion from fuel, salt spray, or atmos-.
pheric conditions likely to be met in storage or normal service.

3.3.6 DISSIMILAR METALS. Unless suitably protected against
electrolytic corrosion, dissimilar metals shall not be used in
intimate contact with each other. Dissimilar metals are defined
in MIL-STD-889.

3.3.7 PROTECTIVE TREATMENT. When materials are used in the
construction of the computer that are subject to deterioration
when exposed to climatic and environmental conditions likely to
occur during service usage, they shall be protected against such
deterioration in a manner that will in no way prevent compliance
with the performance requirements of this specification. The use
of any protective coating thatwill crack, chip, or scale with a
age or extremes of climatic and environmental conditions shall
be avoided.

3.4 DESIGN AND CONSTRUCTION. The computer shall be designed
to provide computed flight !director signals to fli~ht director
ind~cators. -

3.4.1 The computer shall be so designed
no parts will work loose in service. It
stand the strains, jars, vibrations, and
dent to shipping, storage, installation,

and constructed that
shall be built to with-
other conditions inci-
and service.

3.4.2 RELIABILITY. The computer shall have a mean-time-between
failures (MTBF) of 600 hours when tested in accordance with MIL-
STD-781B, Test Plan II criteria.

3.4.3. MAINTAINABILITY. .Thecomputer shall be.so designed that
overhaul, including replacement of worn parts, adjustment,
balance, and calibration may be accomplished by instrument and
electronic repairmen provided with simplified tools and equip-
ment, trained in ‘therepair of electronic and similar equipment.

3.4.4 HERMETIC,SEALING. The metliodof he~eti.c sealing and
mounting of the components in the sealed chamber of the case
shall be such that the case can be unsealed and,the complete
assembly of components removed as a unit, replaced, and the case
resealed, This shall be accomplished without the uae of ’special
tools and fixtures unless they are approved by the procuring

)

“q,
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,....

activity. The.case and seal (see 6.3,1) shall’be,’designed’to
meet the p~essure requirements specified herein..

3.4.4:1 FILLING MEDIUM. The filling medium shall beat least
90 percent pure, freeof dust particles, and shall contain no
more than 0.006 milligram of water vapor per liter (dewpoint
-65° C) at the filling pressure. The filling medium shall’~,e ..,,., =
either 100percent helium.or a’mixture of 88 ‘to’92”pe’r6ent’
nitrogen and the remainder helium. ‘The absolute pressureof the
filling medium in the caseahall be approximately 1 atmosphere.
Where practicable, the 100 percent helium fillingmedium shall -......
be utilized.’

3.5 PER101U4ANCE. The computer shall be capable of satisfactory
operation when subjected to the following conditions:

Temperatures - operating temperatures ranging from -54°
to +?l°C and storage temperatures ranging from -.65° to +98°C.

b. Humidity - relative humidity up to 100 percent

Altitude - pressures ranging from 30.inches Hg don’to
0.31~”inch Hg (approximately 100,000 feet)

d. Salt Fog - exposure to simulated salt sea atmosphere for
48 hours .

%, .
e. Vibration - vibration with an applied double amplitude

of 0.060 inch through the frequency range of 10 to 55 cps and
10g input from 55 to 500 cps

f. Fungus - fungus
climate.

g. Sand and Dust -
areas

h. Rain. - rainfall

growth as encountered in.tropical

sand and.dust.as encountered in desert

as encountered in any locale

i. Temperature Shock - alternate immersions in water main-
tained at 850 + 4° C and 5° + 4° C for a total of.8.cycles-yit@Ut . . , ,.
leakage-,-’ -~-’.“’.‘“L’,’”;7....- ~--.-., -f -,.. .--.,--

j. Acceleration - acceleration forces of.20g without ...
damage

) 5
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k. Extreme voltage and frequency variation - applied VO1’- \
tages,of 105Vat 320 cps ,and125V at 480 cps.

,1. External pressure - external pressure.of 26.5 psia.with
no power applied

3.5.1 ELECTROMAGNETIC INTERFERENCE. The computer shall comply
with the requirements of I!lL-STD-461A,Notice 3, for Class Al
equipment for test methods CE03, CE04, CSO1, CS02, CS06, RE02,
RS02, and RS03.

3.5.2 DIELECTRIC STi.ENGTH. There shall be no insulation break-
down when 500V dc is applied ’betweenisolated pins and between

pins and the case for a period of 10 seconds.

3.5.3 LEAKAGE. The initial maximum leak rate at a pressure
differential of approximately”1 atmosphere shall not permit a
loss of more than 10 percent of the total filling medium after
1,000 hours.

3.6 PART NUMBERING OF INTERCHANGEABLE PARTS. All parts having
the same manufacturer’s part number shall be functionally and
Dimensionally interchangeable. The item ’identification and part
number requirements of MIL-STD-1OO shall govern the manufacturer’s
part numbersand changes thereto. .

3.7 ELECTRONIC PARTS. Electronic parts and application thereof o
shall be in accordance with MIL-E-5400. Parts that do not appear J \
on approved lists shall not be used unless approved by the pro-
curing activity. Electronic tubes shall not be used.

3.7.1 OTHER COMPONENTS. All other ”components in the electronic
system shall conform to applicable specifications, where
existent.

3.8 MECHANICAL DESIGN. The computer shall be composed of one
module for each flight mode listed in3:10 plus any other
components required to provide the operation specified herein.
Functionally related modes of simple fo~ may be combined in one
module if approved by ,theprocuring activity. Modern techniques
of miniaturization and.modula.rconstruction shall be exploited
to the greatest extent possible without .sacrificing ruggedness, ,...
reliability, and service life. Transistorized components shall
be used throughout the computer. ,.
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1 “ ! .3;9 CASE. ‘fheComputer’case &hail ijein accordance with figUtie.’
1 and ‘shallbe liernietically sealed except.for external .adjuit- . ‘
rnents which shall be gasket sealed urider a dust cover.

3.9.i ADJUSTMENT,p~EL. .~ adjustment “panel ‘shall se located
on the front of the cornptiter” case ?s sl’iowi.on. figuie 1. The
potentiometer adjustments specified in table I and Drawing

..64F1866 shall be located.on.this panel. -Each potentiometer:shall.+.,..- .:

1 ’ b eproperly numbered in accordance with table I. The test
points shown on Drawing 64F1866 shall also,be located ogthe

I adjustment panel to permit isolation of failtireswithin the
computer. The test points shall also provide for shorting”out ~~; .;.
of Various circuits in the computer -for test purposes. Prior
to fabrication, the design of the adjustment panel shall be
approved by the procuring activitY.

/ 3.9.l.~ TEST POINTS. The test points shall be as follows:
I
I a. TJ1 - Shorts out direct roll when connected to TJ6 to

allow for measurement of roll rates. .,.,

I b“ TJ2 - Shorts out radio displacement when connected to
TJ6 to allotifor measurement of radio rates.

TJ3 - @en shorted to TJ6; vertical pointer flag comes,

“o c“
into View.

J d. TJ4 - Shorts out course-zero and rates when connected to
TJ6 to permit measurement of course gain. Also, shorts out roll
rates for measurement of roll displacement.

1. e. TJ5- Shorts out pitch-zero when connected to TJ6 to
allow for measurement of direct pitch gain.

I f. TJ6 - Signal Ground:i
g., .TJ7 - When .ihoried to TJ3,’vertical pointer”fiag .comei

“into’view (reserved for systems tilieremultiple logic is avail- .-
a.ble”for testing Vertical pointer warning flag (circuit) -
Manufacturers option)).

h. TJ6- Spare. .. .. ‘.

. . . ,.:. ., .!,: ... s.. ... . . .. . . . . .. .

‘:0

,
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3.9.2 MOUNTING BASE. ‘he computer shall incorporate amounting
base aa shown on figure 1 for quick disconnect from the atrfra?e.
The mount shall be affixed to the comput?r case by means of
screws and’shall incorporate a- thumb-screw adjustment so that it
may be rigidly clamped to amounting bracket. The mounting
bracket shall be furni.ehed by the airframe contractor and shall
conform to figure 3. The quick-disconnect’mount shall be ruch
that it can-be removed from’the””computer“caseand:reveried iii”-’“-”--=’-:+‘-”
direction with respect to the case..

3.9.3 ELECTRICAL CONNECTORS. Two .hermetically sealed connectors:::::::::;
shall be affixed to the computer as shown on figure 1’. The:pin’;: ~~:’ .::
connections shall be in accordance with Drawing 64F1866 Con-
nector 3J1 shall be a Bendix PT02H-20-41P, or equal, which mates
with a PT06.-2O-41S,or equal. Connector 3J2 shall be a Bendix
PT02H-,22-55P,or equal, which mates with a PT06-22-55S, or equal.

3.10 FUNCTIONAL DESIGN. The compucer shall supply proper sig-
nals to remote flight director indicators such as the ARU-11/A
conforming to MIL-I-27619 and ARU-25/A conforming to MIL-I-
27193 attitude director indicator. The computer shall calcu-
late the proper signals for display on the attitude director to
enable the pilot to perform proper control action to intercept
and maintain”the desired course of flight path for the.major
modes of VOR, TACAN, doppler, data link, and ILS, and .inthe
subrnodeaof MANUAL HEADING and ALTITUDE HOLD. The submodea may
be energized during any major mode operation. A NAV mode shall
be provided in the computer for biasing all computed information
out of view in the ‘attitude director. The computer design shall
be such that the final approach mode may be selected either
externally by means’of a 28V d-c signal or internally by means
of a beam sensor when a jumper is provided between pins s and t
of plug 3J1.

3.10.1 MODE RSLAYS. Mode relaya.ihali’be incorporated into the’
circu%try in.euch manner as to provide the variousmode”s of
operation specified herein when the respective relay is.energized
by,28V dc and controlled by .anexternal switch. Momentary inter- ~~
ruption of the relay circuit shall not “result in unsatisfactory
signal output.when power is reapplied. The beam sensdr design
shall trigger the final approach mode when the aircraft $s on .
the glide-slope bea-rnand the signal is within ~15 mv’of zero. . . .,

3.10.2 FLIGHT MODES. The computer shall provide the following ‘.,.s.:, :
modes of operations:

13
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.3..10.2;1 BASIC NAV MODE’. During this operating mode; no ‘
ext.etial28V relay excitation shall feed the c“ornp’uter.:The
ftiilowingfunctions shall .be displayed’:

a. Vertical steering pointer -

b. Horizontal steering pointer
. -,....

c. Glideslope”d<splaeement bar

. ’

out of view t’oright

out of view to “bottom

out of view to top”

d. Vertical pointer warning flag - out””ofview

e. Glideslope warning ’flag - out of view

J

f. HSI warning flag - out of view.

3:10.2.2 MANUAL HEADING MODE. The flight director shall be
placed in this mode when relay K-1 is excited with 28V dc from
an exte?nialsource. The following functions shall be displayed:

The vertical steering pointer’shall receive a signal of
head&g error and bank angle. The correct zeroing action shall
achieve the desired heading. The amount of required bank angle
shall be limited. All sensitivities and limits shall be in
accordance with tablea I and 11.

.. .. . b. Vertical pointer warr”ingflag - computer signal valid

c. ‘All other pointersand flags shall be out of.view as
specified in 3.10.2.1 except when placed in view by excitation
of a major mode.

3.10.2.2.1 .FI~ CONTROL MODE. The flight director shallcon-
tain provisions for increasing the sensitivity.of the vertical
pointer to 7/8-inch deflection for 12° roll. This shall be
accomplished by connecting a.shunt resistance external to.the
computer in parallel with the roll cifiitry as shown on.Drawing
64F1866. The shunt resistance stiallconsist of a noiuina13K-
ohm fixed.resistor in series with”a 10K-ohm potent~ometer”and a
relay. When required, the shunt resistor and relay shall be the
responsibility of the airframe manufacturer, Both input wires
from .the.shuntsha.ll.be shielded and,both wires shall-be discon~ .
netted when not in the fire control mode. The heading error
signal shall also be shorted out external from the computer when. ~~~~
in this mode, Operation of.this mode shall result when the “’
external relay and relay K-1 are energized.

) 15
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3.10.2.3 DATA LINK MODE.. The flight director shall’be placed
in the data link mode when relay K-4 is excited. The pointers “)
shall operate as follows:

. . . . . . ... . ...,.’ .,.
. . .

The vertical steeri<g”poin~ter“shall”rec’eivea signal
.

a.
of heading error and bank angle as in the manual heading mode.
Tliebank angle limit required shall be as indicated in table I

b. Vertical pointer warning flag - computer signal valid

‘All other .pointersand flags out of view as specified’
in 3yio.2:1. ,:

{. ,.

3.10.2.4 RADIO TRACK MODE: The computer.shall provide tracking
of VOR; TACAN, or .dopplercourses. The amount of bank angle
required shall be “limited.‘All sensitivities and limits shall
be in accordance with tables ‘I, II, ‘and 111. A separate mode
relay shall be provided for each navigational aid with the fol-
lowing excitation:

1

a. VOR - 28V dc on pin B of connector 3J2

b. TACAN - 28v dc on pin B of connector 3J2 and 28V dc on
pin d of connector 3J2 .

c. Doppler - 28v dc on pin B of connector 3J2 and 28V dc
on pin CC of connector 3J2 if:a doppler set without a warning @
flag signal is used.: If a warningflag signal is used 28V dc
on pins B and U of connector 3J2. :The following functions shall ‘)
be displayed in radio trackmode: ; I

(1) The vertical steering pointer ‘shallreceive.a
computed signal composed of”radio deviation (VOR, TACAN, or
doppler) plus course error and bank angle. When.the deviation
signal is high, the ?eroing’,act.ioncalled for shall result in a
course-cut intercept-angle,as specified in table 1. The sig-
nal shall be such that~the pointerwill deflectin the direction
in which control actiosimust be taken andwill center when the
aircraft is flying o“nthe desired tracker on the programmed
flight path to attain the desired track. Crosswind compensation
shall be provided so’that the’track can be:maintained.

(2) Vertical pointer warning flag - computer signal.is
valid

a
‘)

18
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(3) HSI warning .flag -
scale voltage); 28V dc on 3J2-U
warning flag

. ... . - -.. .. ,. .

28V dc on 3J2-CC-255*~45
-.cOnnected to AN/ASN-35

. . . . .

●
ua (off
computer ~ ‘)

-..
(4) The remainin~ Dointers and flaes shall be out of

view as specified in 3.10~2~1.

3.,10.2.5 ALTITUDE HOLD. This mode shill provide ease in main-
taining a desired altitude. The altitude hold mode shall be so
designed that it may be selected optionally as a submode during
any .ofthe major modes. in which the ‘horizontal steering pointer
is driven out of view. In the ILS mode means shall be included
for automatic override of altitude hold ~nformation at glide-
slope interception and glideslope beam flying thereafter without
manual switching by the pilot,. The /following functions shall be
displayed:

a, The horizontal steering pointer shall,receive a signal
of altitude error and pitch angle. The correct ’zer,oingaction
shall cause the selected-altitude -t-o.be-maintained. The sensit-
ivities and limits shall be as specified,in tables I and II.

b. All other pointers and flags shall be out of view as
specified in 3.10.2.1 except when placed in view by excitation
of a-major mode.

3.10.2.6 ILS MODE. The computer shall he established in this”
mode when 28V dc is on pin K of connector 3J1 and when the radio
track function is deactivated in the computer as a function of
ILS The following information shall be displayed on each
pointer and flag: ..

The vertical pointer steering signal shall mix localizer
devi~tion, course error, and bank angle. When the localiz,er
deviation is high, the zeroing action called for shall result in
a course-cut intercept angle as specified in table I.. The cor-
rect zeroing action shall.result in an intercept of the local-
izer beam. Crosswind ”compensation shall be provided. Sen.si:
tivities and limits shall’be as defined in tables I and.11

b. Horizontal steering pointer - out of view at bottom

Glideslope displacement bar - directly connected to
glid~;lope receiver :

’20
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d. Glideslope wafning flag . directl$ connec”ted’-toglide~’. :’ ‘
slope “receiver

e.” Vertical pointer wa~ing -flag - affected by-locaii~er .
radio ”signal.and compiiter.

3.10.2.7 ILS APPROACH. The computer shall be established in
this rnode,whenthree.conditions are.satisfied; namely, when 28V- -.=-----+
dc is on pin K of 3J1 to K-2 (ILS) relay, when 28V dc is on pin
s of .3J1 to K-3 (ILS approach) relay, andwhen the radio track
function ia deactivated in the computer’aa a function of ILS.
Relay K-3 may be excited extemally.or by the internal”beam .’ “ .’. “~ -
sensor,when jumped between two pina as shown on Drawing 64F1866. ““ “
The ILS approach mode shall override the altitude hold mode.
The functions displayed shall be as follows:

a. The vertical steering pointer shall mix localizer devia-
tion and course error rate, radio rate, and bank rate through
the crosswind filter and bank angle as shown on Drawing 64F1866.
The”bank’angle limits and aensitivitiea-siiall”be-as‘defined’in “- ‘“ ‘“-
tables I and II

b. The horizontal steering pointer shall mix glidealope
devaition and pitch as ahown on Drawing 64F1866. Pitch limit
and Sensitivities shall be aa defined in tables I and II

. . All otherpointers and flags shali operate aa in the
ILS ~ode.

3.10.3 BEAMSENSOR. The coinputer shall contain an internal
beam sensor to automatically switch from the”ILS normal to. the
ILS approach mode when the glidepath ia intercepted from above
or below the beam. The beam sensor.output shall be 28Vdc and
shall provide proper operation when a wire is” jugpered between
pins .aand t of plug 3J1.. A logic circuit shall be incorporated
that will require the following conditions to be.satisfied be- “
fore awitc~ing. wen these conditions,aremet, the beam.sensor
outpu~ will remain at pin t until.either condition a or f is no
longer met. .

a. Computer in I~S -tiormai bode

b. Usable glideslope signal (glideslope flag-alarm sigtial
tie-in)

2i
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a

c. Usable localizersignal (localizer flag-slam signal)
‘:)

d. Aircraft within +2 dots deviation (~150 mv) of the ten- ~~
--.,ter-of the -local~zer.beaii . ,. . . . -. ..., . .. . . . ..

Switching shall occur only at a specified deviation
frome~enter of glidealope beam (see table I)

f. Radio ’receiver tunedto localizer frequency (28V.dc
output from VOR/LOC receiver)

3.10.3.1 Horizontal STEERING POINTER OUT OF VIEW. After
switching to the ILS approach mode, the horizontal steering
pointer shall be in view or out of view in accordance with the
“followingconditions. Under the horizontal-steering out-of-
view.conditions, the computer will continue’to function in the
lLS approach mode.

a. Glidealope and localizer flag signal - The”horizontal
steering pointer shall be biased-out of view with:no delay.with.------
an invalid flag signal and driven into view with no delay with
a valid flag signal. An invalid flag signal is 180 mv or less
and a valid flag signal is 255 mv or greater. These values are
based on the operation of the ADI and correspond with operation
of the flags in the actual aircraft

b. Glideslope deviation signal - The horizontal steering
pointer will remain in view with increasing glideslope deviation
signal up to 150 mv and will be out of view.when the signal
exceeds 190 m.v. After the horizontal steering pointer goes out
of view (due to glideslope :deviation), reduction of the glide-
slope deviation signal to less than the value specified in
table I will allow.the horiztmtalateering pointer to return to
view.

Localizer deviation signal - The horizontal steering
poin~er will remain in view with increasing localizer deviation
signal up to 150 mv and will be out of view when the Signal ~
exceeds 190 mv. After the horizontal steering pointer goes out
of view (due to localizer deviation), it shall return to view
when the localizer deviation is reduced to 150 mv provided the
glideslope deviation signal is less than the value specified in
table I.

,,.

,.

‘o
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3.10.3.2- INCOM1fiGtiDIO SIGNALS. The incom~ng ”ratiio”s$gnala .
shall be sufficien’cly filtered within the comp”u~erto eliminate
carrier noise interference and to,pi-ovideproper switcii+ngwhen
operating with the receivers specified in.-3.ll:3:-Neither false
nor nuisance switching shall occur,

3.11 INPUT SIGNALS. Input signals shall have the charactor-
istics.specified-herein..and~loading.shall be.as follows: if.-.--:+”.--’-’-“’’~””

3.11.1 ROLL AND PITCH @JGLE SIGNALS. Roll and pitch”angle
input signals shall be in the form of separate transmitter-
synchro 3-wire stator ‘outputsin accordance with the standard ‘~ :
tes~ transmitter specified in 3.11.4, withalial readings set at
180 for zero roll and pitch displacement. Increasing dial
readings shall correspond to right roll and pitchup maneuvers.
Decreasing dial readings shall correspond to opposite maneuvers.
The load placed on these signals within the computer sb.allbe
equivalent to high impedance, balanced loads. The loads mess-
ured between any:2 lines.of these inputs shall be at leagt 5K
Otims. The computer.-shall-operate-satisfactori-ly‘with”’-tlieMDJ1----’“-”-”””
(MIL-G-25597), AE/A26G-l (MIL-C-26485), or AIA24G-5 (MIL-C-
27205) gyroscope.

3.11.2 HEAtIINGAND COURSE ERROR SIGNALS. .Heading and course
error signals shall be in the form of separate synchro rotor
outputs from the heading datum and course datum-control trans- L.
fo’~ers of..theAQU-2/A.and-AQU-4/fi.horizontal situation indica-
tors in accordance with MIL-H-26689 and MIL-H-27848, ,oi equiva-
lent. The output-voltage shall be zero for zero heading error
and zero course error. If the actual heading is to the left of
the selectedheading and course, voltage “Hprime to C shall be
in phase with power excitation ground-to--phase. If the acttial
heading is to the right of the selected heading and course,
voltage C to H prime shall be in phase i,ithpower excitation”
ground-to-phase. Loading of these input signals shall be
10,000 ohms, or greater. .The datti control transfoiniersshall
be Clifton Precision CTC-8:A-4, orequal.

3:11.3 RADIO 51GNAL INPUTS, “Computer loading of radio-”dev~a-
tioxi, flag, atiddisplacement signals shall be 1~000.+3 percent
Oliniseach. .The computer shall operate satisfactoiil? with
input signals from the following Cqui@ment: ‘“ “. ‘ > “ ‘

23
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Glideslope receiver, RadioReceiving Set ANIARN-18,,or
Rece~ving Set, Radio AN/ARN-67 (MIL-R-27226) and standard ARINC
glideslope receivers

...’... .. .. .... ... . ... . ... . . .... . . . .
b. VOR/localizer receiver, Radio Receiving Set AN/ARN-14

(MIL-R-8323) and standard ARINC VOR receivers

Radio Set AN/ARN-21 plus Collins Radio Company 161B-I
TAC~”coupler, or equal,,Radio Set .+N/ARN-65,or “OSTER9616-13
TACAN coupler, or equal

d. StatidardARINC doppler co~”uter. ,

3.11.4 STANDARD SYNCHRO TEST TRANSMITTER. The standard cali-.
brated synchro, with minimum and known errors, shall be an
Eclipse-Pioneer type AY201-1, or equal, high-precision trans-
mitting synchro. A 0° to 3600 dial clamped to the rotor of the
synchro shall be settable, rotatable, and.readable through 3600
of rotation to 6 minutes of arc. The following procedure shall
be--ti~ed”””to”’’”ca~ibrate”the test sjiichro:

3.11.4.1 With the rotor leads designated H and C and with one
stator lead designated Z and connected to C, 26V shall be applied
to H and C (C being grounded). The dial shall be positioned on
OO and clamped to the”rotor when:

a. The voltage across H and Y is maximum

b. The voltage across the remaining two stator leads (X and
Y) is minimum

The voltage across X and Z increases’before it decreases
for ~ncreasing heading indication of the dial. The voltage X to
Z and Y to Z shall be in phase with the excitation “voltage C to
H when the dial reading is zero. For increasing heading indica-
tions of the dial, the voltage X to Y.shall increase and be in
phase with the excitation voltage C to H. The test transmitter
shall be set at”an index reference to zero”and positive rotation
reference XYZ.

3.11.5 ALTITUDE ERROR. The altitude ,errorinput signal shall
be in the form of separate transmitter-synchro,’’3-wire’stator
outputs in.accordance-with the standard test transmitter speci-
fied in 3.11.4. The remote altitude hold sensor ‘shallbe syn-
chro driven from the altitude shaft:through a clutch so that the

24
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synchr,owill remain in the index reference position except’when,”” ‘“:
the altitude.hold-energize lead is exc”itedwith”28V dc from the
external mode selector switch. The output shall be 1.0 +0.lV at
-10(Ifeet meaaured acroas 5,000 ohms. The ‘rangeof the s~chro .’ - ‘ “
shall be O to +500 feet. The computer shall Ee”fully “compatible
with ARINC staiidardaltitude hold signals provided for flight
director and autopilot operation.

. . . .,
3.12 OUTPUT SIGNALS. ‘“The computer output signals shall not be
affected by those input signals thatare’not used in”the partic-
ular mode of operation. To determine the affect of unused input
signals not being used in the selected.mode shall be set to
their maximum value, the input signals used in the selected mode’
set to zero, and the output shall be measured. There shallbe
no signal outputs when the above conditions exist. The computer
output signals shall have the following characteristic when
loaded as specified.

3.12.1 VERTICAL AND HORIZONTAL POINTER SIGNALS. Each vertical
and horizontal t)ointer-outDutsienal-shall‘drive‘two meter - ‘ ‘- - -
movements The”simal shail be ~irect current with instantane-
ous polarity and m~gnitude, as required for the particular mode
activated. No a-c ripple voltage of the on-scale signal (as
read on a Ballantine Model 300A voltmeter, or equivalent) shall

q

be greater than 0.43 times the d~c output”voltage or 150”mv,
whichever.is greater. The off-scale current shall be so fil-
tered that the ripple voltage peak-to-peak shall not exceed 10

)

.-

percent of the average d-c ;alie. The”attitude-director meter-
movement loads applied to the output signals shall be driven
out of view when supplied with 11.0, -1.0 and +2.5 ma. The
resistance of each meter movement.shall be 1,000 +3 percent ohms.
A deflection of 7/8 inch from the center position–shall require
2.2 +5 percent ma and shall be the,normal full-scale command.
The iiominal.output impedance for the vertical and horizontal
steering signals shall be approximately 50 to200 ohms.

3.12.2 FLAG OUTPUT SIGNALS. .Each flag output &igrialshaI1.be
that fequired.to operate 2 meter movement flags ‘having’thefol-
lowing characteristic. In those modes in whi”ch’the flags are’
driven out of view, the computer shall supply a signal of 255,
+245 and .0 ua. In the ILS and ILS approach modes, the glide:
slope warning flag shall be’connected’ difectly to the glide-
slope receiver. In the event of (1) a failure of the B+ voltage
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yto an amplifier, (2) an internal short of an amplifier, or.(3) <
inadequacy of the radio deviation signal, the output power ~~
normally supplied to pull the vertical pointer warning flag out
of view shall cease and allow the flag to appear. The vertic$l .. .
pointer warning flag shall be in view with a radio deviation
signal input of 180 ua or less and shall be out of view with a
radio signal input of 275 ua or more. This shall }e applicable
to all rnod,e$,,~xce,pt..thpNAV,?gd .altitude.holdmodes. !,The.resis-----.S
t-fic~~cross eacc flag alarm circuit shall be two 1“,000-ohm
loads in parallel ~3 percent. Test points shall be brought out
to the front panel to permit adequate testing of the flag cir-
cuits incorporated within the computer.

3.12.3 DISPLACEMENT POINTER. The displacement PO+ ~~r OutPut
signal shall drive 2 meter movements requiring 500.3 , each
to be driven completely out of view. The sensitivity s~ll be
75 ua per dot with a total of 2 dots. The load of each meter
movement shall be 1,000 +3 percent ohms. In the ILS mode, the
glideslope receiver shalT provide the signal directly to the
displacement .pointerthrough thecomputer~.. ~~ ~~

3.13 POWER. The computer shall operate from single-phase, 115V,
400-cps power supplied from an a-c aircraft electrical system in
accordance with MIL-STD-704. In addition, the computer shall
comply with the requirements of MIL-sTD-704 for utilization
equipment. The computer shall function satisfactorily with
variations in..voltageand..frequency.f.rom.lO5..to-125V’.and320 to oa..

480-CpS.‘“”’An.extemal 28v d-c source shall supply mode relay
requirements. The a-c power consumption shall not exceed 16 va )
at rated voltage and frequency. The power factor shall be not
less than 0.85. The d-cuower consumption required for relay

the following values for each modeexcitation shall not excead
at rated voltage:

NAV
Data link.
Manual heading
Radio track
Altitude hold
ILS
ILS approach

OW
2.3W
2.3W ~
10.M
4.5W
8.5W
13.OW
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3“.14’DIMENSIONS AND TOLERANCES. Dimensions an’dtolerances not
specified shall be as close as is consistent with best shop
practices; Where dimensions and tolerances may affect the inter-
changeability, operation, or ..performanceof the.computer: they --- -
shall be heldor limited accordingly,

,, ;
3.15 WEIGHT. The weight of the computer,”with the quick-dis-
“corm-ect‘mountattached; sh”allnot exceed 12.0 pounds’.““ .

3.16 SOLDERING. Soldering shall be accomplished in accordance
with MIL-S-6872.

3.17 SCREW.THREADS. Unless otherwise specified, the threada
of all machine screws shall conform to MIL-S-7742.

3.18 FINISHES AND PROTECTIVE COATINGS

3.18.1 ALUMINUM ALLOY PARTS. Aluminum’alloy parts shall be
covered with an anodic,film conforming to MIL-A-8625, except asfo~.low*:_.. . . . ........ .. ......

3.18.1.1 Small holea and case inserts need not be anodized.

3.18.1.2 Alumin~ alloys which do not anodize satisfactory
shall be coated with a chemical film in accordance with MIL-C-
5541.

3.18.1.3 Where the primary purpose of the treatment is to afford
a suitable paint base, chemical treatment in accordance with MIL-
C-5541 may be used in lieu of anodizing.....-,.. .
3.18.1.4 Castings containing nonaluminum alloy integral inserts
MSY be treated with a chemical film in accordance with MIL-C-
5541 in lieu of anodizing.

3.18.1.5 When abrasion resistance is a factor, che”micalfilm
in accordance with MIL-C-.5541shall not be used.in lieu of : :
anodizing.

3.18.1.6 Parts inclosed.in he~etically sealed containers need
not be anodized or plated.

3.18. 1.7 When the part is plated with tin over a copper flash
the part need not be anodized.

.- ,. .-
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?3.18.1,”8 ‘,Whennecessary for electrical bonding; Part’s‘needndt”-.
be anodized.

3.18.2 STEEL PARTS. Where practicable,’steel ”parts shall be,
cadmiti plated in accordance with”QQ-P-416, type II or 111, as ‘ “
applicable, and of a class that is adequate to achieve the re-
quired degreeof protection. .

“~~i9-’’~~ENT1F1C~TiONOF PRODUCT. ‘“’Equipment,~ssernfiies”,-and’”““
parts shall be marked for identification in accordance with MIL-
STD-130.

3.20 WORKMANSHIP. The computer, including all parts and acces-
sories, shall be constructed and finished in a thoroughly work-
manlike manner, Particular attention shall be given to neatness
and thoroughness of soldering, brazing; painting, riveting,
c,achine-screwassemblies, and freedom of parts from burrs and
sharp edges.

. y 2@:l SCREW”A:SSEFIBLIES.‘Assembly”acrews and bolts shall’be “ “
tight. The word tight means that the screw or bolt cannot be
appreciably tightened further without damage or injury to the
screw or bolt or threads.

3,20.2 RIVETING. Riveting operations shall be carefully per-
formedto insure that the.rivets are tight and aatiafactori~y
headed. ... . “o \

3.20.3 GEARS. Gear assemblies shall be properly aligned and
meshed and shall operate without interference, tight spots, loose
spots, or other irregularities. Where required for accuracy
adjustment, gear assemblies shall be free from backlash.

3.20.6 CLEANING. Before insertion in the case, the computer
shall be thoroughly cleaned of loose, spattered, or excess
solder, metal chips, .orother foreign .mater,ialafter assembly.
Burrs and sharp edges as well as resin flaah that might crumble
sb.all.be removed.

)

4.. QUALITY ASSURANCE PROVISIONS
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4:1. “RESPONSIBILITY.FOR INSPECTION. Unless otherwise”specified ~
in the contract or rmrchase order..the surmlier is responsible ‘“
for the performance-of all inspection rea~irements.as specified
herein. ~Except as otherwise s~ecified, ~he supplier..mayutilize .
his own facilities or any commercial laboratory acceptable to

.. ..;...

the Government. The Government reserves the right to perform
any of the inspections set forth in the specification where such
inspections are.deemed necessary-to assure supplies ‘and services “’
conform to prescribed requirements.

4.2 CLASSIFICATION OF TESTS. The inspection and testing of
computers shall be classified as follows:

a. Preproduction“tests

b: Acceptance tests.

4.3 TEST CONDITIONS

4.3..1...STANDAATMOSPHERICRIC CONDITIONS.....Whenever..the..uressure.- ------..–-..

)

I

and temperature existing at the time of the test are nbt speci-
fied definitely, it is understood that the test is to be made at
atmospheric pressure (approximately 29.92 inches Hg) and at room
temperature (approximately 25° C). When tests are made with
atmospheric pressure or room temperature differing materially
from the above values, proper allowance shall be made for the
difference from the specified condition.

4.3.2 ATTITUDE. Unless otherwise specified, the computer shall
be tested in nomnal operating position.

4.3.3 SUPPLY VOLTAGE. Unless otherwise specified, all tests
shall be conducted with 115 ~5V ac single phase, 400 ~10 cps.

4.3.4 CONNECTIONS. Whenever.it,is specified that the computer
shall be properly connected, it shall be understood that.the
computer connector terminalsahowr.on Drawing.64F1866 are con-
netted to a testfixture that provides:the required inputs;.per-
forms ‘themode relay excitation connections, and provides the
required loads on the output as specified in section 3.

4.3.4.1 TEST FIXTURE INPUTS TO-.COMPUTER: ‘Inputs-fromthet’est
fixture to the computer”.shallsimulate the radio signals required
by the computer, the pitch and,roll signals, the heading and
course error.signals, and the altitude error signals.
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4.3,4,1.2 Sirnulaeed?ad~e deyiaElpn signals shall.have rnsnually
variable magnitudes .frornf!to ~l,OOOrnV””aE0 fraqUepCY and O GO-
~lOC mv at freq,qen~~esof Cl,08””-~o0,015~ cps where She s~gna~.
varies s~nuspidally. ~~e tiadiofilagsignalq”shall $e adjus~able
‘f:om’~50 to’285 UV;-Whenconnegted to”’theq“Orn@CCST’~ ““”=““:’’$<’~

4,3,4,1.3 Roll and pi-ch signals shall be pgovide~ fTOrn.wan-
dard Gransrnittersas’specified in 3.11!4: Heading e~zor and
course error signals .shall he from a.Contgol ~~~!lfif~~~~8S
specified in 3.11.2, Zhe te:~ tzansrn~~tezsshall be manually
settable to fixed displacements, The roll and course ?zy’?~
signals shall provide”0,0!3to 0.0159 cps oscillation when tes~ing
the !ate circu:ts,

4.3.4.1.4 The algigude error signal shall be in accordance vich
3.11;5, “’-

4.3,4.2 TEST FIXTUM LO@S ON COMPUTER. Two l,ooo.ohrnloads 33
percent, in parellell shall be Utilized on each’output signal,-”
FOZ each output! the basic load shall be a rneceq!’!OVerneRE”in
accordance wi~h des$gn cri~eri”aspeei~ie.dhezein,

L,3.4,3 TEST FTXTURE MOD~REI+iY, The qest $ix~u~e.,,sh~l>.pro:
“ vlde syitching so gha~ ~he var$ous ‘mode re”l”ayscaq ~e-energ$ged

individually or in the Cornbinat$qn:l~sged in SeCGiOR 3, -

(+,4 PREPRODUCT20N TESTIYG

,.
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4.4.3 PREPRODUCTION TESTS: The preproductf,ontests Shall.con. . .
sistof all tests specified under 4.6. . .-,’

4,5 ACCEPTANCE TESTS. Acceptance tests”shall consis.tof:.- ;, ~~~~--- .

‘a. “Individualtests
,

samplfngpl~n5 andte5t5.!;” ‘ :b. .,.,.,..-.

4.5.1 INDIVIDUAL TESTS. Each computer shal~ be subjected to
the following tests as described under 4.6:

a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

k’;.

1.

m.

Examination of product .-

Leakage

Signal”’”adjustments

Basic Nav mode

Manual he~ding mode

Fire contrbl mode

Data link”fiiode
(

y ‘+.-

Rad;o track mode
,- ,

(1) VOR \

(2) TACAN
—.

(3) Doppler

Altitude hold

ILS mode

ILS approach

Beam sensor

Early failure

/..,/.
,..-

. . . .. .
“detection. ,.
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4.5,2 SAMPLING PLANS AND TESTS ,.

.4.5.2’:1 SAMPLING PLAN A: Sample computers shall.be selected at
random in accordance with the following schedule and subjected
to.the tests listed below, as described under 4.6/ .

Production Quan~ ‘ No. of Sample Computers :.

. “ltolo:- .. 1 ,’-:- “
11 to 100 2

101 to 200 1 ““
Each additional 200 1 for each 200

a. individual tests

b. Dielectric strength

c. Low temperature operation

d. High temperature operation

e. Extreme voltage and frequency variation

f. Vibration error

J3. Power.

4.5.2.2”-:SAMPLINGPLAN B.’ Unless otheti”isesp”ecified,23corn- “ o

puters shall be”aelected at random from the first 15 on’the con- ?
tract or order and subjected to the following tests as described
under 4.6:

a. Sampling plan A tests

b, Electromagnetic”iriterference

c. .,Vibrationfailure

‘d. High”temperature exposure

e. High altitude - low temperature

. f: Sand and ‘dust .,.-..

.s. Rain

32

Downloaded from http://www.everyspec.com



9
‘:)
,..

MIL-c-38286A (USAF)

h. Fungus .,

i. Hurnidi,ty . ... ‘.”‘ .. .

j. Salt fog
:,..

k. .Thermalshock

1. Sealing thermal shock ,.

m. Shock”.

n. Signal characteristics . . .

0. Reliability

P. Acceleration

q. External pressure.,

4.5.2.2.1 At.the option of the procuring activity and ~ith the
exception of sampling plan A tests, tests may be divided into 3
groups, as follows, to be conducted on 3 sets of computers if a
need exists to expedite tests. Each computer shall meet the
requirements of sampling plan A tests after completing the group
of specific tests to which submitted. At the option of the
procuring activity, group II may be conducted on empty cases
which have all external parts instal=l,edor attached as on a
completed computer.

Group I Group 11 Group 111

Electromagneticinterferewe Humidity Vibration failure
High temperature exposure,,~~us Acceleration
Low te@erature ., Shock
Thermal shock Salt fog Reliability
Signal characteristics Sand and dust External ‘Pressure” ,,,

Sealingrha’melShcck

4.5.2.3 SAMPLING PLAN C. Unless otherwise specified, three
computer: shallnbe selected at, random from the “first.20 computers .
of each production quantity of 100 and subjected to the test
specified in 4.6.21.2.

,.
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4.5,2;4 REJECTION AND”~TEST. When one item selected froma
production run fails to meet the specification, no items still
on hand or later produced shall be accepted until the extent and
cause of failure are determined. After corrections have been.
made, all”necessary tests shall be-repeated.

4,5.2.4.1 INDIVIDUAL TESTS MAY’CONTINUE. For operational and
production,reasons, individual tests may be continyed.pending
the investigation of a sampling test fai~ire. ‘But final accep-
tance of items on hand or later produced shall not be made until
it is determined that items meet all the requirements of the
specification.

4.5.3 DEFECTS IN ITEMS ALRMDY ACCEPTED. The investigation of
a test failure could indicate that defects may exist in items
already accepted. If so, the contractor shall fully advise the
procuring activity of all defects likely to be found.and methods
of correcting them.

4.6 TEST METHODS

4..6.1 EXAMINATION OF PRODUCT. The computer shall be inspected
to determine compliance with the requirements herein with respect
to materials, workmanship, marking, and design.

4.6.2 LEAKAGE. The computer.shall be tes~ed for leakage.by -.:.
means of a mass-spectrometer-type helium leak-detector,- The --’ -
initial maximum detected leak rate, at apressure differential
of one atmosphere, shall not pefmit more than 10 percent loss
of the total filling medium after 1,000 hours.

4.6.3 SIGNAL ADJUSTIiE~S. The computer shall be properly con-
nected with all input signals initially set at zero signal or
displacement. Each of the adjustments shall.be checked for range
and specified setting. The values shall beas specified in
tables 1, 11, III, and IV. This test shall not be repeated under
‘samplingplan A or B.

4,6,4 BASIC NAV MODE. The computer shall”be properly connected
with power applied and with all input signals initially set at
zero signal or displacement. Operation of the computer shall be
q:.speci,fiedin 3.10.2..1. The computer outputs shall not exceed.
the tolerances’for each,setting specified in tables’I ’and11;

7,,
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4.6.5, MANUAL HEADING MODE. The, ,computer,i’hall”be “properly
connected With power applied and a~l “i’hput”signalsinitially “set ‘, ~~~
at zero signal or displacement. Operation of the computer,slp?l,,..., ....
be as specified in 3.10.2~2. The computer outputs-”shall-not “ “
exceed the.tolerances for each setting specified ix-tables I and
11. ;..

4.6..511.FIRE CONTROL MODE. The computer shall be’pro~e-rly “ ““
connected with power applied and all inputsinitially set at
zero signal or ,displacment. No heading error signal shall be
applied to ,thecomputer during this” test. Operation of the
computer shall be as specified in 3“.10.2.2.1,.The compu’tey~ ,“,
outputs”shaLl:not exceed the tolerances foreach setting speci-”
fied in tables I and II.

4.6.6 DATA LINK MODE. The computer shall be properly connected
with power applied and all input signals initially set at zero
signal or displacement. Operation of the computer shall be as
specified in 3.10.2.3. The computer outputs shall not exceed
the tolerances for each setting specified-ii-tables I-and’II. ”’”

...... .

4.6.7 P.AD1OTRACK MODE. The computer shall be properly con-
nected with power applied and all input signals initially set
at zero signal or displacement. The three modes of VOR, TAcAN,
and doppler shall be individually tested under the conditions
specified in 3.10.2.4. Computer outputs shall not exceed the
tolerances for each.setting specified in tables I and 11.

4.6.”8 ALTITUDE HOLD. The computer shall be properly conr.ected
with power applied and all input signals initially set at zero
signal or displacement. Operation of the computer shall be as

.,.

specified in 3.10.2.5. Computer outputs shall not exceed the
tolerances for each setting specified in tables I and 11.

L.6.9 lLS MODE. The computer shall be properly connectedwith
power applied and all.input signals initially.set at zero signal
or displacement. Operation of the computer “shallbeas sp&ci-
fied in 3.10.2.6. Computeroutputs shall ‘not exceed the toler- ;
antes for each setting specified in table”sI ‘andII.

...-
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4.6.10 ILS APPROACH. The computer shall be properly corinected
with pom,erapplied and all input signals initially”set at zero
signal or displacement. Operation of the computer shall~e as
specified in ‘3-.1(3.2.7.” Cornpute’routput’s‘shallriot’exc66d th~ ““’
tolerances for each setting specified in tables I and 11.

4.6.10.1 BEfdi SENSOR. The computer shall be properly connected ..
with-power appliedr To simulate tuning of the”VOR/Loc radio to
a Iocalizer frequency, 28V dc shall be supplied to pin.3J2-n.
The computer shall operate as specified. in 3.10.3.

4.6.11 EARLY FAILUFE DETECTION. This test shall not be’
repeated under sampling plana A and B. The computer shall’be
properly connected with power applied and operated for a minimum
of,10 hours, All components of the computer shall be energized
and operated throughout the test. No failures shall occur. At
the completion of this test. the vertical-Dointer waminzflae
circuit;y shall be tested and shall meet the requirement; of”
3.12.2.

4.6.12 DIELECTRIC STRENGTH. A potential of 500V dc shall be
applifd between isolated pins and.between pins and the case for
a period of 10 seconds. There shall be no breakdown of insula-
tion.

‘a 4.6.13 EIUJIRONMENTALSTABILITY. After completion of the fol-
lowing tests (4.6.13.1 through 4.6.13.4.1), the computer shall

;) be subjected to and shall meet the individual tests.

4.6.13.1 LOW TEMPERATURE OPERATION?. The computer shall be
properly connected with no power applied, and subjected to a6 +20 ~ for a period of 4 F.Ours.temperature of -54 At the end
of this period and wliilestill at the low temperature, power
shall be.applied. The computer shall meet all of the individual ~~
tests, ‘except sealing. Immediately. following removal from the
temperature chamber, the computer shall be subjected,to the
sealing test:

i.6”.13”.2.HIGH TEMPERATURE “OPERATION. The conmuter”shall be
properly connected, with no power app~iedb pla~ed in a chamber,
and maintained at a.temperatu~e.of 7> +2 .C for a period.of..4 -
hours. While st”ill-at-the high tempera~ure: power shall be
applied and. the computer shall meet all individual tests, except
sealing. The temperature shall be increased to 98° C for a

.. ----
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period. of 10 minutes.with the computer operating. The.computer :
shall meet the requirements of. 3.10.2.4 and immediately following
removal from the chamber shall meet .the test specified in 4.6.2.

4,=(5.13,3 EXTRE~ VOL1’ACE Am FRRQIJENCy-VARIATION~ Thi”computerc
shall be properly connected and, with input power applied, shall
meet the individual tests at all combinations of 105V 380 cps and
125V 420 CpS. With input power applied, the computer shall. then

‘mSet flie””’inditi’idual‘te-itiat”all combinations of 105V 320 cps and
125V 4813 CpS, except that the tolerances shall be within those
specified in tables I and II for extreme voltage and frequency
variations.

4.6.13.4 VIBRATION ERROR. The computer shall be properly con-
nected with power applied and subjected to vibration error tests
consisting of a frequency survey with vibration applied to the
longitudinal, lateral: and vertical axes of the computer. The
computer shall be subjected to vibration with a constant applied
double amplitude of 0.060 inch through the frequency range of 10
to 55 cps and 10g input from 55 to 500 cps in each of’the 3
mutually perpendicular axes. This test may be conducted with
vibration applied in a circular motion in a Plane 45° to the
horizontal plane of the computer. Duration of vibration shall
be 1 minute in each axis for 1 complete cycle of frequency range
or 1 minute With vibration applied in a circular motion for 1
complete frequency range.

..’
4.6.13.4.1 SIGNAL CONTINUITY.,During vibration, there shall be
no transients or discontinuity in output for any mode of opera-
tion.

4,6.14 POWER COIUW’MPTIOFi.The computer shall be properly con-
nected with power applied. The a-c and d-c power consumption
for each mode shall not exceed the values specified in 3.13.

4.6.15 ELECTRO}TAGNETICINTERFERENCE. The computer shall”be
tested in acccrdahce with }!lL-STD-462,Notice 2,’.TestMethods
CE93, CE04, CSO1, CS02, CS06, RE02, RS02, and RS03 to demonstrate
cormliance with the r.equirerientsof paragraph ,3.5.1of this
equipment specification.

4,~:16_ENvIROm~TAL. ‘ The.computer shall be subjected to the- ‘..
following tests, conducted in accordance with VIL-STD-81O and
as specified.

.
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4.6.16,1 H I CH T EMPERATURE EYPOSL?RE....-Thi.6test shallbe con- “
ducted in accordance with method 501. The period ofexposure
shall be 24 hours. The computer shallbe properly connected,
w?th no power applied during exposure.--At the end ’ofthe 24- “‘ “:‘
hour period and while still at the high temperature, power
shall be applied for 1 hour. The computer shall meet the indivi-
dual tests specified herein. The computer shall-operate yithou!,
sticking or erratic’performance ‘during-thistest.

L.6.16.2. TEMPERATURE-ALTITUDE. The high altieude-low tempera- .
ture test shall be conducted in accordance with method 504 for
claas 2 equipment, except that the.altitude shall be 100,000
feet. The computer shall be.connected with no power applied.
At the end of the 72-hour period, pressure in the chamber shall
be reduced to the.equivalent of lf!O,nnO+5n0 feet, and power
applied. The computer shall operate imme~iately and its operation
shall be observed for 1 hour. There shall be no evidence of
erratic performance. All mode relays and rate circuits shall be
tested. Pressure in the test chamber shall be increased to
atmospheric and, after the computer has returne”dto room.temper-
ature, it shall meet all individual tests.

4.6.16.3 SAND AND DUST. The sand and dust test shall be con-
ducted in accordance with method 510. Upon completion of this
test, the computer shall be examined to .detenninethat no sand
or dust has entered the adjustment dust
then meet tb.eindividual tests.

4.6,16,4 HLT!IDITY. The comuuter shall
humidity testin accordance i~ithmethod
meet the individual tests. There shall
sion or rust which will affect suhseauent operation

cover. The computer shall

be subjected to a
5n7 after which it shall
be no evidence of coiro-

4.6.16.5 FUNGU.S..The fungus test shallbe conducted.in “accord-
ar.ce.yith method 508, proceureI. Upon completion of.this test,
the computer shall meet the individual tests. There shall be
no deterioration nor shall any part oftb.e computer stipport
fungus growth:

4.6.16.6 RAIN:. The rain test shall be
with method 506 in its normal operating
shall ,thenmee’tthe individual tests.

4.6,16.7 SALT’FOG. The computer shall
fog test in accordance with method 509.
hour period, .the computer shall be subjected to and shall meet
the individual tests.

conducted in accordance
position. The computer

be”subjected.to a salt
A.tthe end of the 48-
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4.6.16.8 VIBFATION FAILURE. The cornputershall be proper~y
connected with power applied arid.subjected.tO a vibfatiofitest ‘
in accordance with method 514, lBIC. At the end of.this test, “
the computer shall be subjected to and shall meet the individual
tests.’ The computer shall then.be subjetted to~ ‘~ibfation Of “-
0.4 inch double amplitude or l.ng (whichever is less) within the
frequency,range of 1 CPS to 10.CPS for a period of 1,5minutes.
There sb.allbe no transients or di.:continuity. irioutpu~: fOf any

-z tibk!e”Gf.Fpeiation. No ”damage”t&-the computer shall”occur as’’a””
result of this test.

4.6.17 ACCELERATION. The computer, not operating; shall be
mounted on a centrifuge in its,normal operating P.OsitiOnand sub-
jected to an acceleration of 20E for a period of 1 minute in each
axis, first along the vertical axis and then along each of two
axes that are perpendicular.to the vertical axis and to each
other. At the end of this acceleration, the computer shall meet
the individual tests. No damage to the computer shall result
from:this test.

L.fj.18 TEIIPEF’ATURESHOCK. The coniputerahall be subjected to
a temperature shock test in accordance with method”5~3. After
the computer haa returned to room tempeiat.ure,con?iectors and
seals shall be examined. ‘There shall be no evidence of cracked
terminals or leaks in the seals. The computer shall then meet
tb.eindividual tests.

4.6.1? SEALING TEPE’ERATURESHOCK. The computer shall,be.immeis-
ed alternately in tap water maintained at 85° +40 C and.5° ~4° C
for a total of.8 cycles. The length of time f~r each bath
immersion shall be 3ominutes and no more than 5 seconds shall
elapse bett~eenbath ismnersiona. The fomard 1/2 inch of the-
frositadjsutment panel need not .besubmerged. No damage shall
reaulc to the iiermeticseal as a result of this test. Following
~b.eimer~ion~j Ch.ecomouter shall be tested for leak.~by.means
C: a mass-spectrometer-type helium leak detector The initial
maximum detected leak rate: at a pressure differential of 1
atmosphere; shall, not pei-mlt more than 10 percent. 10SS of.the
total” filling medium after 1,00.n hours.

4.6.19.1 EXTERNAL P~E5SikiE. With no power applied, the compu-,
ter,shall.be cycled 6 ,tirnes,fromatmospheric pressure to 26.5
psia. At thecompletion ofth.ia test, the computer shall pass
all the individual tests.

)
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4.6.20 .SHOCK. The computer shall bestibj.ectedco a shock test.
in accordance tiithm.etb.od516, procedure 1. The ‘equipment“Siiall
not be damaged or subsequently fail as a result of this test.

4.6.21 l?ELIABILITY.

4;6.21.1 Three”(3) computers shall be subjected to a reliability
demonstration-test in accordance-with llIL-STD=78-lB,TestPlan’II,
which shall demonstrate a computer minimum acceptable MTBF,of
600 hours. The test environment shall ’be in accordance with
NIL-STD-781B, Test Level E. Each mode covered in paragrapli
3.10.2.1 through 3.10.2.7 shall be switched at 1 hour intervals
during the ON time of this test. All inputs shall be applied to
the computer at their maximum value during the test. The output
loads shall be 500 ohms.

4.6.21.2 An acceptance ’reliability test shall be conducted.to
demonstrate a computer minimum acceptable MTBF of 600 hours.
Acceptance shall be based on MIL-STD-781B, Test Plan XXVII and
the teat environment of Test Level E. Eachmmode covered in
3.10,2.1 through 3.10.2.7 shall be switched at 1 hour intervals
during the ON time of this test. All inputs shall be applied
to the computer at their maximum value during test. The outputs
shall be 500 ohms.

4.6.22 SIGNAL CHARACTERISTICS

4.6.22.1 Vertical and horizontal output”signal characteristics
shall be teated to determine that the requirements of 3.12 and
3.12.1 are fulfilled.

4.6.22.2 Computer Loading of input signals,shall be tested.
Input impedance for attitude signals, heading and course error
signals, and radio signals shall be as specified in,3.11.

4.7 PACKAGING INSPECTION .

4.7.1 QL4LITY CONFORMANCE. The inspection’of the preservation-
packaging and interior package marking shall be in accordance
with group A and B quality conformance inspection requirements,
section 4 of NIL-P-116, The sampling and inspection of the
packing and.marking for shipmentand storage shall be in acctird- ‘“
ante with thequality assurance provisions of applicable con-
tainerspecification ,and the marking requirements of MIL-STD-
129.

-s
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4.7.2 FIRST ARTICLE. When the’unit container is”capable of -
serving as the ahipping container First Article Irispection,and
rough handling tests .as outlined in section 4 of ML-P-116, .shal”
be accomplished followed,by a funct~onal”test of ,Cheunit, to
insure freedom from”operational malfunction..

5. PACRAtiINC
. . .
5.1 PRESEP.VATION-”PACFL4G1N6

..,.
Preser~ation-packa+gi~gshall be

level A, B, or C as specified by”the Drocuring activity.

5.1.1 LEVEL A;

5.1.1.1 CLEANING.” Unit shall be.cleaned in accordance with
process C-1 of MIL-P-116.

,5.1.1.2 DRYING. Immediately after cleaning, the unit shall be
dried following any one or combination of the drying procedures
of NIL-P-116. The drying procedures employed shall not be
injurious to the unit.

5.1.1.3 PRESERVATION APPLICATION. Not reauired

5.1.1.4 UNIT PACRA.CING. Unless otherwise specified by the
procuring activitv, each unit shall be packaged in quantity unit
packs of one each in accordance with Method IAB of MIL-P-116.
Overbox each .ccmpleted pack in a.PPP*B-636”Fiberboard,.weather-
resistant class box. Cushioning material between bag and con-
tainer shall be of a type, densitv and thickness that will pro-
tect the unit from impact shock..damage when tested as specified
in “paragraphL.7.2of this ”specification.

5.1.2 LEVEL B. Each unit shall be packaged as indicated for
Level.Aexcept that a specification PPP-B-636 claaa domestic box
shall be used as the unit container.

5.1.3 LEVEL C. Unita”shall be cleaned, dried, and individually
packaged in a manner that’will afford,adequate protection
against “corrosion,deterioration andphyaical damage during ship-
ment from supply source .to”the first receiving .activity.

.5.2 PACKING. Packing shall:be level A, .B,or C asapecified
(see 62).

..,,
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5.2.1 LEVEL A. Unj.ts-packaged as s.r)ecifie’din 5.1 shall be .
“packedin shipping containers conforming to specification PPP-B- ~~
636’weather-resistant, Closure axialreinforcing requirement’s .
shall be in.accordance with the appendix of PPPAB-636 For the
Army, specification PPP-B-6f!lulywood box, shall be used for the
shipping container.

5.2.2 LEVEL B. ““Unitapackaped ss’stiecifiedin 5.1 shall ‘5e’
packed in shipping containers conforming to specification ”PPP-B-
636, class domestic. Closure and reinforcing requirements shall
be in accordance with ’the appendix of PPP-B-636: For the Army,
the shipping containers shall conform to specification PPP-B-636
class weather resistant.

5.2.3 LEVEL C. Packaged units shall be packed’in shipping con-
tainers in a manner that will afford adequate protection against
damage during direct domestic shipment from the supply source to
the first receiving activity. These uacks shall conform to appli-
cable carrier rules and regulations.

5,3 MARKING. In addition to any special marking retiuiredby the
contract or order, each unit package and shipuing container shall
‘cemarked in accordance with MIL-STD-129. The nomenclature shall
be as follows: Computer, Flight Director CPIJ-65/A

)
6. NOTES

6.1 INTENDED USE. TineCPU-65/A computer covered by this speci-
fication is intended for universal use in all types of military
fixed-wing aircraft, such as cargo, bomber, and high-performance
fighters, to provide computed flight director signals to flight
director indicators. “

6.2 ORDERING DATA. Procurement documents should speci”fy the,
following:

a. Title’,num,ber,and date of this specification

b. When sampling ulan Band C tests will not be conducted

c. .Selection of

d. Reinspection

applicable levels Of packsgigg an: packing. ..- ,.,.. . ..
date narkings.

‘)
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6.3 DEFINITION

6.3.1 HEiU4ETIC.SEALi A hermetic Seal .is define{ as.? @eife”ctily’
closed and airtight.seal made between vitric Of.metallic, or
boti-materials, A heimetic seal i.?iiot.intended{to,include seals
accomplish.edby gaskets, ,,

.. . . . . . . .

custodian:
Air Force .-.99

. . ,.

‘Preparing Activity:
Air Force -’9?

Pro,ject~iynber:
661~-F271

‘r—.,.

. . . . -,. ‘o/)
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS: ~kformis provided tosolicit beneficial commenb which mayimprovet hisdoc.ment. nd

e.ha.ceitsu~. ~Dm. tiacti, government activities, mnuf.cturers, ve.dom, orotber prmpctiveumrsof

thedoc.ment reinvited ~s.bmit commenb to the government. Fold onlinea o.zeve~side, st.p!eincor.er,

a.dmndto pmpming.ctivity. Attichmy ~tiine.t data which maybe of useinimproving this doc.rnent. If

there .maddition.l p.pm, altichti fommdpl.ce bothinan envelope addreWd toprepai.g activity, A

response wi]l beprovided tothes.bmitter, whe. name.nd address ispro.ided, withi. 30daysi. dic.ting that

the 1426 was received snd when any sppropriati action . . it will be completed.

NOTE: ~isferm &all not beu~dto ..btitrequesti for.wnivem, deviations ot.larification ofspecific.tion

req.irementson current contracts. (hmnents submitted on this fcmndono tccmwtit. te orimply authorization

towaive anyportio. of there fere.ed dmumenc(.) or to amend co.tract.al req.irementi.

OCUMENT IDENTIFIER [NunIbcrJ#ND TITLE

AME OF ORGANIZATION ANO ADDRESS OF SLIB?.kTER

~ VENOOR o USER ❑ MANUFACTURE!?

D H* ANY PA. TOFTHEOOCUMENT CREATED P. OOLEMSOR .EQUlnED lNTEePRETATtON lNPn0CUREMiN7

5m UIs WvPARTOF tTTOORIGtD, Restrictive, L00s60. AMBIGU0us7 pLEA5EExPLAIN BEL0w.

A. GIVE PARAGFIAPH NUMBER AND WOFIOING

B. RECOMMENCE DWO. DtNGCUANGE

.,

C. REASON FOR RECOMMENOEO CHANGE(SI

REMARKS

. . .

,Bhl, TTED S“ (tinted.,,y,,d,w,,..an.da.idmu:0,.0..!, TELEPHONENo.

DATE

#n Srla” * an-
‘V,0:;”;614L0 ‘REv’ou>ED(TIONwfLLSEUsEO
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