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MILITARY SPECIFICATION

FREQUENCY STANDARD, CESIUM BEAM TUEE

Thie specificatior 1c approved for use by the Space anc havel warfare Systems Commena,
(lepartmant 0t the Navy, anc s aveirleble for use by 1) Departmente anc Agencies of the
flepertmer{ of Defense

1 SCOPE

1 1 Scope This specificetion covers the performance reguirements for ¢ time anc freguenc)
standerc, hereynafter referrec te a2t the Instrument, which uses ¢ cesun bear tube resonator tc
stabylize the output freauency of 2 quartz crystel oscriiator The nstrument provides an
extremely high order of freguency accuracy and s capable of serving as & pramary frequency
reference

I ARPUICABLE DOCUMENTS

¢ . Government documentc

11 Specificationt enc standaros Urless otnerwise specified the followine specifice-
Tiors ang stengarcs of the i1ssue listec in that issue ¢F the veperiment of Defense Index of
Specifications anc Stancarde (DoDISS) specifiec 1r the solicitation fornm ¢ part of this specifice-
tior te the exten® specitaed nerear

SPECIFICATIONS
MILITARY

MIL-5$-900 Shock Test, # ' {(Hioh-Impact), Sriphoard Machnery, Lquipment
And Systems, Reguiremente For

MIL-F-15024 Flate, jags Anc Benas for loertificetior C° tquipment

MIL-£-1508C Ename,, Eouipmen. Light-Gray (Formule hc 111

MIL-£-1640( Eiectromic interior {ommunication And haviastior Eguipment,
Navel Ship Anc Shore  Generel Specificatyor For

MiL-E-1755¢ flectronic Anc Clectrical fguipment, Accessories, Anc Repair
Parts, Packagine Anc Packing O+

Mlo-0-23G90,2/28 Connector, Coax1al, Racic freguency {Hargware For Ragio
Freguency Coaxia: Connectors)

STANDARDS
MILITARY

MIL-3TD-12 Abbreviations For Use On Drawings, Specifications, Standards
Ang In Technmical Documents

Mi o -STLA10% Samplyne ®rocedure< Anc Tables For Inmspectyor By Att-ibutes

MIL-STG-106 Quality Assurence Terms Ano De‘initiong

MI_ -STh-167-1 Mechanical Vibratione 0f Shipvoarc Eauipment (Type [ - Environ-
mental Ano Type !l - internally Excitec)

Mio-STL-18¢ Militery Communica® 1or Svstem Techrige. Standards

Mio=STL =415 Jes' Frovisions fo- Zlectronic Syctems Anc pesociatec tourpment
Desagn Criteric For

MIL-STD-461 Electromagnet ic Emission And Susceptibility Reguirements For
The Control Of Electromagnetic Interference

MIL-5TD-462 Electromagnetic Interference Characteristics, Measurement Of

MIL-STD-471 Maintainability Verification/Demonstration/Evaluat ion

Beneficial comments (recommendations, additions, deletfons) and eny pertinent data which may
be of use wn improving this document should be addressed to  Commander, Space and Neval
Worfare Systems Command (SPAWAR-8111), Washington, DC 20363-5100, by using the self-
addressed Standardization Document Improvement Proposal (DD Form 1426) appearing at the end
of this document, or by letter

FSC 6625
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MIL-STD-781 Reliability Design Qualification And Production Acceptance Tests
Exponential Distribution

MIL-STD-B10 Environmentz) Test Methods And Engineering Guidelines

MIL-STD-965 Parts Control Program

Dol-STD-1399. Interface Standard For Snipboerd Systems, tlectric Power,

Secthon 300 Alternetinc Current (Metric)

MI_-STC-1477 humar Engineering Desiar (riterie %o~ Military Systems  Fguip-
men* Ang Facilitres

MI_-STE-163. Procedure For Selection Of flectreonic Anc Liectricel Parts Ang
Materiale Du-ing Decior 0F Military iters

MS-310¢ Connecter, keceptacle, [lectric Box Mountine

mMe.31z27¢ Connector Keceptacie flectric, Seryec . (ramp-Type, Box
Moun-ing, Fiange, No ¢ Hples

MS-347¢6 Connector, Plug, fiectric, Serves Z, Crwmp-Type, Bayonet
Coupling, Cilesses £, L, S, Anc W

MS-25042 Cove~ £lectrics’ Connector, Receptacle, AN lype

2 1 2 O0ther Government publications The followinc other Government publicatrons form & pert
0¢ this specification to the extent specified herein

PUb.1CATIONS
NAVA. ATR CYSTEMS COMMAND (NAVAIR)

WS-6536 Process Specificatior Procecures And kegui-ements For Prepareé-
tior Anc Soldering Of Electracal Connections

NAVAL MATERJAL COMMAND (NAVMAT)

NAVMET P8E55H- Navy Power Supp)y keliability, Decior Anc Manufacturinc Guioe-
Tines

{Copres of specificatiors, standerds, anc putYicetiont reqguired by mernufecturers In connec-
tion with specific procurement functions shoulc be obtezined from the procu~ing activity or eac
¢irectec by the contracting o“ficer )

2 C Otner pubiicetion{s, Tne following document forme ¢ part of this specrficetron te the
extent specifiec hereir  The 1ssue of the gocumert whichk ¢ ndicatec as Dol adopted sna’l be
the 1ssue lYisted wn the current Dol'ISS anc the supplement theretc, 1f applicable

ELECTRONIC INDUSTRIES ASSOCIATION (E1A)
TjL pL-z210-C-77 kacre Paneic  Anc bccociatec tauipmert

(AppYicator for copies shoulc be adaresser tc flectroric Ingustriec Associaton
200. fve Street, Nw, weshingtor, D{ 2000t

(Industry association specificatrors and standards are generelly available for reference from
Tibreries  They are also distributed among technical oroups and usinc Federal agencies

Z > (rger c* precegence It the event of 2 conf ¢c* petweer tne text 0f this specificston
anc the references cited herein, the tex* of this specificatror <hal' teke precedence

*  REQUIREMENTS

21 General The nstruymen® <hell be r accordeance with ML -[-16400 excep* ac herpmnafier
specified

311 Farst article When specified, a sample shall be subjected to first article i1nspec-

tion (see 4 3 and 6 3)

3 2 Description  The nstrument shall contain a quartz crystal oscillator, & means of
synthesizing a microwave frequency near the hyperfine transition frequency of cesium 133
(9,192,631,770 hertz (Hz)) from the quartz oscillator frequency, and a means of comparing the
synthesized microwave frequency with the hyperfine transition freguency The result of the
comparison shell be used to correct the frequency of the crystal oscilliator to reduce to o
minimur the difference between the synthesized microwave frequency and the hyperfine transition
frequency Means shal) be provided to operate the crystal oscillator at a freguency referenced
to atomic tme
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3 3 Construction The instrument shall consist of the 1tems specified ¥n e through 1 and
other parts specified herein es reguired to make up 3 complete instrument

Cesum beam tube

Power supply

St andby power supply (internal battery optignal)
Queartz cryste’ gsclietor

Dividers

warning wndicators for mproper operatior
Synthesizer

Clochk

Accessorieq

TN SO0 a0 Ta

-

34 Performance Performance shall be as specifiec in 3 & . through 2 4 13

S &)1 MWermup  The nstrument shall be fully operable ano snall corform tc al! the recuire-

.

ments o* this specificatyon within 20 minutes trom -28° Celstuc (L] ambrent temperature

347 Accuracy The wnstrument, without reference to or celibration with an external

standarc, shall be capable of producing & freguency that 1s within 23 x 10°11 0f that used for the
International Defnitior 0f the Second {ac referenced against the disseminated ¢ime scale of the

L £ Navel Observato-=y (USNG',  Tnos accuracy snal’ be maintainec du-ing temperature exposure from
-2B"( te 467°( anc maanetic flux densities gs specifiec yn 2 & 3 1, or anv combinatior thereo’

o4 7 wkepropauctbil v The nstrumert shel' be capable 0f retuvninc tc the previpuc

frequency withir 1 x 16 *° after having been turnec 0°* or havinc any one of its electronic
mecoles texciusive of beam tube) repeairec or replacea anc properiyv alianec and the 1nstrumen®
replaced 1r the same environment
244 Settabriaty The 1nstrument shell be capable o€ beino cazlibratec te withain
o

. 1-17 .
t{cs x 1C 0¢ tne USNC twme scale agurinc temperature exposure from -28°0 te +62°( and maanetiic
flux densityes as specifiec in 2 8 21, anc any combination thereof  The tota) range of the

calibratror adaustment snail be at least € C parts per (pp) 1011

S 4% long-term stability  The instrument sha’) display nc svstematic drift anc shal not

chenae fron tne prioinel freguency mere ther =) x 1(° %! for the Y1fe 0 the cesyum bear tube
Freauency measurements maoe at different times snal. be made n the same environmen® with the
Toiergncec specitied Ir ¢ througr ¢

< Temperature #8°(
[ magnetic fielc  t0 7 causs
¢ Humidity 210 percent releative humidity

24 6 Snort-term stability The stendarc geviatror 0 the sno~i-term instab:litie< shol
ne*t exceec the wmite speci®iec 1r ¢ tnrouan ¢

[
for 10U microseconc (us  samule ntlervel

c REEe
=21
b L7 10 77 tor 4 seconc sampie ntervals
- -1 \
C <7 x 10 for sample wntervals grester then 1 second and less than 1 dey

s
1

4 7 Swnusoddal outputs  Tne anstrumen snall provioge 1scletec <vnusoige’ outputec a2t bott

the front anc rea~ panelc as specyfied r TABLE |

TABLE Sinusproe  outputs

T

freguency rront rear
smiz M1 a
1 MHz 1 1
100 khz & | 1 1

1/ Megahert:
Z/ KXilohert:

The 1solation between any sinusaidal output and any other sinuserdal output specified shall be 2
minimum of 4C decibels (d®) 1n the frequency rance of 10 kHz to 10 MMz  The amplitude of the
test signal used to verify the 1solation shell be not greater than 0 db nor less than -10 d3
relative to the rated level of the sinusnidal output under test

(%]
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3471 Amplituoe Amplitude shall be not less then ! volt root-mean-square (Vrms) nor more

than 1 5 Vrms nto 50 ohms

34 7 2 Hermonic distortion  Harmonic diastortyon shall be 40 dB below rated output

~ 4 7 2 Nonharmoric oulput At least 80 dB below reted output except under the extremes

0¢ vihratinr or magnet1c freld envaronments specifirec r D €, n which cese the non-narmonic
OutEul shell be a* leess 60 df below rated output

24T 6 Shgnel-tg-notse ratae [SNRD The phase noise wr ¢ 30-khz banawidth centerec &t the
S-MH: ang :-M~7 outputs, bu' excliucing ¢ banawidin of 2. h: from the output freauency, shel' be a°
leect R(C dF below the output leve! except unaer the extremec 0f vibration or macnetic fiels
environments specified wn 2 & 3, in which case the phase npisF snal’ pe at least 60 dE below the
ratec output

2
circLite al ary 0f the terminals There shell be nc oecradetion below the specifiec performance
Twnmits of anv sinuscydel output by short circuit of ary other <i1nusoige! outpul or combinatons of
outputs

4 7 & Snort cyrcuit protection A1) outputs shall pe protected from dameqe due to short
<

Tne wnstrument shal) yncluoe 2 dryoitel
ed timinc pulse outputs at the front and

. & & Tiwminc pulse anc dwect cu-rent (BZ) outpu
¢ivider anc ClOCk thés will provide -he speciiiec isci
rear panels

tc
PR3
C -

Pulce repetition freguency (prf’ Front kear
1 pulse pe- second (pps) ! 1
1 pulse per minute (ppm) 4

iroagaitior ¢ minamun of 40 dE 1sciation shell be providec betweer any 0f the 1 ppr outpuis n
the frequency renae of 10 KHZ tc 10 MHz Fo- tes* purposec, the maxamur interfering signsl snai)
be 7 C Vrms

24 &1 Amplituoe  The pulse output shell have ¢ high velue of 10 volts (v, 1 Vv, anc the
tow value shal) be 0V, #C 5\, from ground reference yntc 5C onms

T2 8 C wadth  The widtr shell be 20 ps, +5C percent, -2C percent, intc & 5C-ohm loac

4B 3 Prse tame The ~1se twme trom tne 1( percent tc the 90 percent value of pulse
amplitude shcil De not oreater ther 50 nancseconas (ng!

T4 E 4 Tl time Tne pulse fe?l twyme from the 90 percent tc the 10 percent velue of

pulse ampii1tude she be not greate- ther 1 ps

Lt s atter Tne phese 31tter or the teacync eage 0F the pulse outputs shall be less
trar ¢ r< roci-mear-sauere {rms  referencec tc tne 5-Mh:z outpu® averauec over 10,000 pulses

T4 8 6 Noise wmunity  The taiming of the output pulsec anc the circults that cenerate the
output pulses snali not be hermed or degraded below speci®ied performance by app'ycetion of
externe’ pulses 1 us wide ur tc 200 \ peab from & S0-0hm Source

6 & " Short~circult protectior The cutputs specifiec tr 5 & E shell pe protected “rom
Gamage oue tC shor® circulte gt anv 0¢ the terminals  Tnere shal( be nc degracation below the
specitied performance Vimits of any pulse output by short circutt ot anv other pulse output

L EF Temperature stabiliitny Tne priase chanae ©° the pulse ouvtputs, per aeoree (, shatl'
be less tnan 5 ns referenceo to the 5-MHz outpul

3489 Pulse advance The time of the 1 pps and 1 ppm output shall be adjustable from the
front panel over a ranae of 1 second n discrete steps of 100 milliseconds (ms) 10 ms, and 1 ms,
end 100 ps, 10 us, 1 ps, and 0 1 ps
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3 4.8 10 Automatic synchronization The l1-ppm and 1-pps output shall synchronize auto-
matically, with a preset advance {see 3 4 8 9}, to the leading edge of on external pulse The
synchronization error shall be not greater than +0 5 pys  An external <ynchronization input jack
shall be provided on the front panel  The external synchronization pulse shall heve an amplitude
of not less than +5 V rise time of nct more than 50 ns from C 5 V to B V and ¢ pulsewrdth of not
Yess then 500 ns nto 50-ohms nominal impegance £ front panel control shell be provided to
1nityate synchronization

348 1. One-ppr reset  The l~ppm outpu* sheil be settable from the front panel to
coincidence with anv seiectec 1-pps output pulse of tne l-minute periog wWith the occurrence of

the next l-pps pulse after tne reset switcrn s oepressec, the twme cisplay shal! change to the
next minute anc 00-second, anc the i-ppm prlisec thereafter occur a* each Q0-seconc event and withan
10G ns of the corresponding 1-pps output pulses

24 812 Tiwmine fault output  The instrument shall provide & twmne fault output at the
rear panel wher any nterruption occurs that prevents the instrument from operating as a frequency
standarc, es specified r ¢ through ¢

& Norme) operation - not less than 3 volts direct current (VDC), not more than
5 & VD
t Fault andicatior - no* Yesc than { VDO no* more thar 0 & VDC
¢ Wner lpadec witr 500C ohms connected te <5 VOC {stangerc trensistor looic igad)

24 % (per loop cuartz crysial oscilletor performence  Provision shell be made for opereting
stress compensatec (SC)-cut auartz crystai coscillator yndependently of the cesiurm reference When
so operated, the 5-MHz output signgl of the nstrument shell conform tc the requirements of 3 4 © 1
through = 4 9 6 and 3 B 5

3491 Short-term stability The standgarc deviatiorn of fractiona: frequency deviation,

-1
measurec for averaging times of 1 O seconc an¢ 1C € seconds, snall not exceec %! x 10 1 for 10C

measurements of sample size 7 and O deac time

3492 Ormentathor stability  The average freguency change observed wher the wnstrument 1s

e
placec successively with each of its six surfaces oown shall not exceed 1 C pp 107

24 ¢ Frequency adjustment  The magnitude and linearits of fractionel frequency shift

=

shel. be observablie wher the Trequency contro” 1s adjustec tnrougr the range (see 3 &4 11 3)

34 94 Frequency stabiylitv as e function of supply volteaoe  The fractionz! freauency shift
observec for < IC percent variatior ir Tine voltoae wher ope-aéled from oclternating current (AC
~1G
¢

power, or for & V varaztion from 26 \ wher operatec from Dl power, snell not exceec =2 x 1

-1C

for AC variations ang #¢ » 10 for DU vcltace va~-iations

248t Freguency stability e< ¢ functiior ¢f tempersture  Tre fractione! freguency shiée

¢
observec wner the ambrent temperature 15 varied from -28°( to +65°C <hall not exceeo =5 0 x 1C ~
fror the frequency at 25°C

34 8 € Freguency stability as e function oY lpad The fractional freauency shift fror open
circult te short circult, or from oper circult te ¢ 50-ohr resistive o- reaclive loeg, shall not
- -12
exceed tz x 10

34 ¢ 7 SN The leve, o pnese norse components r the 5-Mkz output sioncl, measurec n ¢
30-kHz bandwidtt excludwng e band 0o ; Hz around tne ca~rier, shal’' be less thar -8B db referenced
tc tne leve. of the L-MH: signai  Unoer tne extremec 0f the vibratior or magneiic fiels environ-
ments specified in 3 8, the phase noise when measured as specified herein shell be at least 60 dB
referenced to the level of the 5-MHz signal

3 4.9 8 Aging rate Provided the crystal off time has not exceeded 24 hours after 4 hours
of continuous operation, the shift in the frequency of the oscillator output shall not exceed

10

5 parts in 10" per 24 hours

3 4 10 Beam tube characteristics  Substitution of the requirements specified wn 3 4 10 1
through 3 4 10 & by other methods and approaches 15 permissible provided the instrument conforms
to the accuracy and stability requirements of this specificeton and the substitute methods and
approaches are approved by the procuring activity
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34101 Beam tube line width

34102 Beam tube signal-to-background ratio
no microwave power applied, shall be greater tnan 0 5

the background current, as measured wit
{see 6 4 2)

24 10 I Bear tube SNF Tne beam tube SNP sne¢!l pe the rat © 0f the beam tube signel current
lsee 34107 and & & 7! to the rms bear tube nor<e current 1r & (O 25-H: norse bandwidth  Tnis
ratic shal' be not ies¢ than 800

34 16 4 bean tube frgure-of-merit (F Tne beam tupe :m shall be computec trom the beam

tupe line width, Sionai-te-backgrounc ratic, and
accoraging to the fo iowing formule

p—_L

Beam tube line width shall be less than 1500 Hz {see 6 4 1).

The ratio of the beam tube signal current to

SNF as specified v 3 4 1C . thnrouoh 5 4 10 3

beam tube SNR

m  beam tube 1ine width

5
x 3 L

rane¢ -10-background ratio + 3

f—
L)

1gna -to-background ratic + 2

Tne bear tube f” sna 'l pe not less thar .
34 11 Contrpls indgicators, and panel layoutls Tne design of controls and incicators anc
their arrangement Ol Operailr and mainceliner paneis snéil conform Lo tne criteria of MIL-5TD-1472

Tne coior coding and marking of pin jacks and otrne- test points shall be in accordance with

MIL-STU-41F Apbreviations usec on panei< shall
snall be protected from accidental moverent by &

74011 An alarm
nstrument
near itoleran

Alarm ndicator

e Oor avnamic l1wmr*g

1 mndrcato”
C ingicate that agaustable parameters c-it.ca’ it the operation of tne instrument are
c

1n accerdance witp MI_-ST(-12 AlY controls

access door

be
front pane’

snoll De mounted o1 the front pane! of tne

24 1.2 Jortinuous operaticn indicator A continuous operation ngicator shall De mountea
or the front panel of tThe inpstrument Tne Tncicater shali wnoicate that all crrcurts are
tunciioning prope~iy anc tna* tne instrument ¢ pperating ac & freguency standard

9 -
L

246 1.0 °
*ror the front

Oscil.ator frequency conirols

canel ¢° tne nrsivument

oschilator frequency acpustment not less tnar 25
-c
z1 x 10

DLl 4 C-fieid contro, The co'ibraton

Cszrilator frequency controle
Tne freguency contre!

be accessible
cryste’

shal

shell provige guartis

pa~ts wn 10 Tne resolution shall be at leas*

ac,ustment should be o calipratec contro mounted

or tne *ron’ pane  4nc v 1bie *rom tne *rort of tne Instrument Tne scjustment shail be
¢ lbrdled I Traltiond Trequench on,tS nel acoer tnan o= Iox 10T hesciur1or shal  be
‘o

£/2 > J0 7' . o opeivter, anc accuracy ‘or c ‘ference snc'. be better inan z1{ percent

34115 Modulation swrtch £ MOD-0L-0FF sw tch sha'l be provided ir tne nstrument Tne
switcr snal) contro’ tne 1ow frequencsy modulattor 0f the microwave ene~gy aprlied to the cesaur
beam tube

34 116 Loop gair contr) L 1oor garn contro sncll pe provigec on the instrument  The
contrp' sha'' acjus® tne Qalir € ar amp.i*hyer torming ¢ pert cf the ouart: crysta’ oscillator
ccab '1ration loon Thic contre shell De acressibite py remova’ of tne tor cover

S04 1.7 LDgl. rese. swmitcn A swilCh sha'. De PrOVIGEG LU Tesel lhe nstrumeni alarm (0glc

circutts subsequent to any disturbance 'n the operation of the instrument that causes an alarm

indication

34118 Pulse advance The pulse advance

switches shall be mounted on the front panel and

shall give direct indication of the amount of advance applied to the pulse outputs {see 3 4 8 9)

34119 Automatic synchronization
synchronizalion requirements of 3 & 8 10

A switch shall bc provided to 1nitiate the automatic
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3411 10 Manual clock controls  Manual clock controls shall be mounted on the front panel
to accomplish the functions of 3 4§ 17 1

341111 Twe scele step control  Tiwme pcak step control shall provide means of
approxmating Universal Time (UT) from Atomic by stepping 1 second at appropriate intervals,
according to USNO revised procedures beginning 1 January 1872  The l-<econd step shall be
refijected 1r tne twme of otcurrences ¢f tne s-ppr outpu pulse ene Tne clock on the fron’ pf tne
instrument

. Mode switcn kE mode switch shel)l be mourtea or the *ront ranel of tne instrument

11 3
the instrument moae of operat ion Tne pesitiore specifrec 1r ¢ anc t shell be provicec

34
te select

& OPERATE The normel moot witr the quertz crvste) oscilietor Yocked tc the
2tomic fregquench
b LQOF QPEN £31 carcuits ere eneraized but the atomic contrgl loop < oper

24 11 12 Circurt cneck switch anc mete- A switch and meter shall be mounted or the front

panel o7 tne Insirument  Tne swilch anc mete~ shall provice facilities 1¢ monitor anc check tne
preselected functions Jisted 1n TABLE 1!

TJABLE 7] Circult monitor functions

I T
1 position l Desc—1ptiorn

|

i Supply 1 indicates unregulatec 1nputl voltage

i +18 i indicates +1& \ regulator output

\ +5 ) ' Indicates +5 V requlelor output

| int betl | ! ingicales internc: battery cnarae ar discheraoe current
1

tor Pumr jngicates vecuur r Cesiur bear ¢ &t ar acceptable level

[Vl
¥
“
€
C
-
S UI S, S

5 MH2 1 Ingicates output level of 5-Muz oscillator
| 0sC i Incicates powe~ to oscillator over heater
v 8 Over [ Incicates power tc over Ir cesium beam tube
i Synth : inoicetes proper lock conditior of synthesizer
. bBear ) incicates DC bear currert from cesiur bear lube
Seconc harmonic i ingicatec second harmonic amp’ 1tuQe
lonwre [ Ingicetes DU cortre vel-agf 1€ Quamil crysic osCillater

)

v &4 1L 14 Power reguirements Lower requirementc shel' be ac specifiec ar D 4 11 id 1

[

T4 1. 14 1 indicaters Front pene’ 1ncicater< shell snow whether AC power  externel D7
power, 0* rternel batte-y * beinc usec The nd ceters she | 2lisc show wnetner D7 bacsur
power (gi1tner Interns’ 0O externg ) 3y aveirlable durinc the normel AL moge 0° operaiion

T4 30 (loce requirements A Zé-nour ¢loCk that 1¢ griven Tror tne interncliy aeneratec
twminc pulses shell be mountec or the front panel of the rstrument teo drspley hou=s, minutes, anc
secongs  The clock shall be eesily readable over & wide enale and 2 reasonable gistance from tne
front panel The nstrument chall qenerate & time code word specifyine the displavec time for
transmis<10r 1¢ & remote locatyor Manual means <hel’ be provided tc set the ciock

24 101 Menuel clock contreolc  Operetionezlly simpie controls shall be provided tc cortrcl
the clock n either 0f tne mooes speci©iec r ¢ anc o

é ST moas Tne houre minutes  anc <econde <hail be ingepenaent iy set.anie
The cloch shel' stor witr the 1r1*3ztyor 0f tne SE7 mode #n¢ <tert uynger pperetor contro’  Thae
operation shall not affect the twme position of the 1-pps output pulses

b  ADD or SUBTRACT mode  The hours, minutes, and seconds shall be capable of
being increased or decreased over the ranges of O to 24, O to 59, and O to 59, respectively The
clock shall continue te run n the ADD or SUBTRACT mode with the corrections applied to current time
between two successive l-second pulses This operation shall not affect the time positions of the
1-pps output pulses
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34.12.2 Time code. The instrument shall produce a time code work output to define the
current time displayed by the clock The signal format shal! be that of the time code word
specified 1n 3 41221 The time code output shall be capable of driving a standard {low-level)
recelve 1nterface as specified 1n MIL-5TD-1B8.

3412 ¢ 1 Code format The code word shall be a 24-bi1t serial pinary-coced decimal (BCD)
wora  Tne first BiT shail be the most significant bit of the most sionificant digit of the hours
The twentv-fourth bit snall be tne least significant bit of the least shgmificant digit of the
seconds At the termingtior of the twenty-fourih bit, the signa’ shal' holc at ¢ mark unt ° the
beginning of the next coge wora  Tne BCL cooe shall be the B4ZL code

341222 Timing Tre leading eoge of the fi~st b1t shall be coincrdent (witnin 100 pe)
witr tne leading ecge of each l-pps output of the nstrument  The saignaling rate shal! be 50 bite
per second

341223 Digital sense A digirtal one state {(marx) shall pe denoted by 2 poSitive voltage
and & digital C state (space, by & negative voltage Tne voltage shal® be 6 V, 21 V

3412 3 Clock ndrcetion relative to i-ppm outpul pulse  The clock shell 1ndicate
0C second with the occurrence ¢of the l-ppm outpul pulse  Chenges to tne clock time as specified
w3 4 12 1 snai be reflected in tne time of oczu~rence of the L-ppm outpul pulse Use of the
automatic syncnronization feature (see 5 & b 10, snali cause a 0( seconc clock 1ndication

concident with the exterpnal sync pulse

3412 2 Time scale adjustment The time scale ster of 1 second provioded to facilitate
approxmatron of UT according tc USNO revised proceaures beginning 1 January 197z shall be appired
te the clock as wel as the taime of occurrence of the 1 ppr

4 12 Accessories The accesso-1es to be provided with each instrument shal! include, but

snz’ not be Timitec 1C the 1tem: spec.‘iec 1r & througr ¢

¢ AU power cable, detachable., three-wire ground type, 1 B3-meter (m) 6-foot (ft)
minimur length with standard three pronc grounc piug on one enc and mating connector to freguency
stangarc or other end (see TABLE II])

o Rack mount kit to provide tor rack-mounting the 1nstrument, 1nciuding drawer
s 1des

c connectors as specifiec wr TABLL 1is anc matine connector for opbservation of
cec,ur peamr curvent (see 1 7 4

c Board extenger

€ Special tools (see 6 & &), connectors, anC cable< fo- tr-oublesnooting, adjustment,
anc olignment

€ Operating and service manual, nciucing theory of operation, irstaliation, and
maintenance 1nformatior

1

25 fiectrica) reguirements Eiecirical requirements shall be ac specifiec in 3 5 1 througn

. €

3
o

- 5 . Fower sources Tne 1nstrument snai: conform tc al' appiicable performance requirements
when operatec from 11~ v =10 percent or 230 \ 10 percent, single-prase, at trequenciles of 47 Hz

to 62 Hz and 360 H: to 460 Hz, and from 22 VDC to 3C VDC  when botn tne AC anc DC voltages are
appiiec simultaneously, the DT source shall provide power oniy 11 tne Al source fails

351 .1 Vvoltage transyents The instrument shail be capable of withstanding, with no
permanent damageé, & volitage transient of at leas* 120 percent from any poin® withyr tne 11(C percent

steady-state voltege tolerdnce bang o 2 £ 1, recoverable toc thys point withir Z seconds

3 & 1% Ffreauency transients  Tne instrument sha 1 pe capable of operatine during ‘reguench
transients ot t3 percent, of wnich not more than i percent 1s outside tne steady-state tolerance
band of frequency as specified in 3 51 The transient shall recover to the steady-state

-~

frequency 1n this band within £ seconds

3 5.1.3 Standby battery Provision shall be made for an internal standby battery to permit
uninterrupted operation in the event of failure of both the external AC and external OC power
sources (battery optional)
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TABLE 111  Connector requirements

Quant ity Mat ing connectors and covers
Locaton {each) Funct 1on Connector type (contractor supplied)
Front panel 1 § MH2 output Bend1x Microwave 33062-1 2/ ew-123870 & Y/
7
| ) 1 MHz output Bencix ¥icrowave 33067-1 7 ch-s23nsu 87 87
i ! 1 1 ppe output i Bendyx Microwave 3306z-1 2/ Lw-123A/U 8/ 8/
' ¢ /
; . syne & output | Bend1x Microweve 3306¢-1 20 | cu-123au 872
{ i .~ Ry . // Q/
| 1 1 100 kHz output kend1, Microwave 3306c-: ~ Cw-123/AL gz
| i (esur bear tube
current montior | Tc be oetermined by contractor | To be determinec by cortractor
Rear panel ) 1 Mhz output Amphenol 3i-357-3022 L/ cw-123a70 & 27
- / 9/
L 100 kHz cutput | Amphenol 31-357-1027 L/ oh-123a/0 & 27
] r
} L 5 MH: outputs £/ | wS310PR10SL-3F ¥S26043-10C, MS31067105. -3¢ 2
i
4 1 ppm outputs EY | MS3102R10SL -4P MS25043-10C, MS3106F10S.-4% 8
: AC power nput 27 MS3122£16-12° #53126F1£-12¢
i ' DC power npu’ é’! MS3102R145-6F MS3106R145-6S
1 & MHZ anc twming |
/
fault output &/ MS1514/21EBQ2S. MS1511/16-1C, MS1511/26EB02F § |
1 ‘ Time code output | MS2I0ZR10SL-4F MS25043-10C MS3106R10SL-45 8
7. 9
Bend1x Microwave 33062-: < Cw-123R7U = N
«/ Swnchronizec
2/ W™S31Gc conneztor wiring tor & Mhz outputs Bar A - Shanal
Pirn { - Syonal return
Pin E - Unused 7-each Cable Clamps
MS3057 -44
3/ M5310Z connector wiring for » ppr outputs Pin £ -~ Sional 7-each Bushings
Pin E - Signa’ returr MER420-L
4 M3,z connector wiring for Al power input  Par b - Neutre: (syster
ground
Pin M - Safety arounc Z-eacr Agapters
Pin v - 117 volts ME1511/14-01¢
alternatine current
(VAC:
£ MI310I connector wirang fo- DU power L Pine t and t - Z-each Adapterc
(onnectec wnterncily GL760N10SL2AL =
i { - Grounc, DC {Grener
return
Pin D - 427 VDU to
+3C vDC power 1nput
Pyn £ - 422 VOC to
+5C VPO ror purrn
nput
byn F - Ground-ton
punp return
6/ MS151. connector wiing tor 5 MHz enc Par 1 - 5-MHI sagnel
twning vauit outputs Par O - A-M4I returr
Pin 3 - Timing fault
Pin 4 - Timing fault
ground
Pin 5 - Unused
7/ tach cable clamp, see MS30574, each bushing see M$3420-4
8/ In accordance with MIL-(-39012/25
9/ To be furnished by contractor

CAUTION  Connector adapter incompatibilvty will exist 1f manufacturer of MS connector is not
specified when using Glenair adapters



Downloaded from http://www.everyspec.com

MIL-F-28811A(EC)

35131 Capacit The instrument shall have the capacity for not less than 1 hour normal
operation at 25°T after full charge In addttion to the specified 1-hour operation at 25°C, the
required capacity of the standby battery shall be 0 5 hour at 55°C and not less than 0 5 hour at

-28°C

3£ 137 Cnarcing rate  The internal battery shall reach specified capacity in 16 hours

after complete discharage

381 07 Switchover Switchover t¢ *ne Iinterng! hetiery shell bs automatic without

interruption ot operator, upon tess of botr Al and DL externe. power spurces

25 1 & Marimur power corsump*or Mayimur power consump*ior chell be ec specrfied n ¢
througk ¢

115 VAL or 24 VDC
& Frequency anc twme standa~c only (2670} 60 wetts (W) &5 W
b Standby battery oniy, trickle cherge () 7k
C Stendby battery oniy, normel charage 50 W SW
c Addrtional requirements durinc warmup 75 W 30 w
wermupr tes*ing {<ee 3 & 1 snall not ne pertormec wher operatiorn 1< Trom tne standby power Spurcec
{see 7 8 3 Max imum Dpower dredr ¢ the sum 0f 1tems o, ¢, anc ¢

(Sal
»—
o

Power supply reauirements Fower suprly reguirements shai. be a< specifie¢ wr g

c The power den<iviy shall be output powe~ ¢iviged by power suppiy envelope velume,
inciuding elect-omagnetic nte-ference {EMT)} filterinc where reguired  Power agersity exceeding
C v oper cufic WInzk shei? veguire the approvel ©f the procurinc act vty

t GuncTyor temperature ot <emiconductOr gevicec (gipnec trarcistore, hvbric enc
monglithic Inteoratec Circuits and so fortn' snell no* exceed +117°0 under worst-case COnNgi*ons

¢ Cese/not spo* temperatures snall not excerd 40°7 rise above externel device
ambient with & maximur absolute temperature of =210°C Fn- devicec lesc ther o eaquel to 7 » 0f
cissipetior SF°0 rise above externa’ device ambiert with & maxamur ebsolute temperature of +128°C
fo- devices greater than 2 w 0f ¢rcsipetyon, 30°0 rise above external gevice ambient witk ¢
mex imur absoiute temperature of +100°0 for transformers, ano 10°0 rise above eaterngl gevice
ambren' | cus 1¢ self-neating, with ar apsclute mas mur temperatu-e of 8°°7 for capacitore

c Tne use 0* nons-angerC parte sneil not De pronititec Drovicec tnere are 3t
least twC ndependent sources

€ Power supplies <nell De oesigner 10 be maintéwnabie a° €1ther intermediets or
depot 1evel power supplies shall not be lwrited by desyor to repair by the menufacturet

< Powe~ supplics sna’' no® be encepsuleted or embegaer (pettec: unless 1t car be
chowr by anaiveic anc tes® tc be nececsary for ne#* remove' or diccipe*ior Thnie reguivemer*
Shiel . N0t ex-iunF conforma coévinc

C Fower supply menui 3CLUTINC Shel  3- iu0s ~dnoor \ b @107 anc Lerperalure
cycline ¢ every urit, under fui eiectricél scad  thic may be gnre or tne enc ter byt shel’ be
pe-formec or ¢ unit baste for spares

h EM] reguirements shal!l be tairlorec for the power supply which will enable the
and equipmentc to conform to MIL-STh-461, (lasc A4 EM! shel) be developec for the power supply
whict w*1 persit the power supplv LC be purchased separetely fror thne enc ecuipmen’

1 ine meen-tIme-peiweern-7ajures (MTET  <hel’ neot pe lec< tnar 40 (U0 nours for
Naval shelterec eguipment, a1t 5E°0 withk 11C°C marimur junctior temperature

J  Guigance for oe-igr anc menufacturinc °f power SUupEles ¢ conteinec r

NAVMET 048557

o5 € Snaipboa~c powe- Wher. ope-atinc fror an Al source the Inctrument <hell be capabie of

[~

withstanding without permanent damege a 2500-V spiwke ard other anomalies specifired n DoD-STD-1399,
Secton 300

3 6 Magnetic characteristics  The instrument shall conform to the magnetic characteristacs
reguirements of MIL-E-16400, 1ncTuding magnetic signature, magnetic materials, and any current
magnet ism, except 2s herewnafter specified

3 7 Mechanical requirements Mechanica) requirements shall be 3s specified in 3 7 1 throuah
374

10
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37 1 Dwmensions and weight. Dimensions and weight shall be as specified 1n 3.7 1 1 and
3712

37.1.1 Dimensions Tne dimenstons of tne instrument, 1ncluding the covers, fasteners,
louvers, rea~ connectors, and quards, shall be 17 inches {1n } wide and not more than § 25 1n
ni.gh or 2! 1n deep behind the front pane’ The front pane’ shall be 15 1n wide by 5 25 wn high
wWITE muurtitg holes DetdChabie drawe s 1de. (zeto Manufacturing Company $10e n71-2RT-24-2¢ 50,
or equalt) snall be provoded with provisior< for mounting tne <lides on the ainstrument for installa-
tior ar ¢ 1%-n racs Maunting hoiec for tn: eguipment s1iges Snha.i be )N accorGanZe with

EIA RS-210-C-77

37+ 0 wWeight  Tne weight of tne 1n<trumen. Sheli De heliC 10 ¢ minymum consistent witn the
othe reguirements of Uiy specification anc snal' not exceeo 60 pounds (1bs; without tne standby
battersy, or 70 1bs ncluding the standby batter,

3 2 Construction Tne 1nstrument sna«! 1nciude mynilature urnitizec construction wnere
possibie Optimumr use of replaceablicr subassemp'iec shall b~ maoge

3721 Accessibility  Construction snall allow maximum accessibility to replaceable
assemb ties

- -
o !

¢z ¢ Rougt usage Tne ipsirument sha ) be gessignec to DregCiyoe damage tc the instrument
JLUPT UsSd@t ] ¢ g ¢
wner randlec by re.ativey unsaiileg personne.

3T 22 Printecd ¢'rcu.t boards (PCBs, heat-producing or neat-sensitive parts shali have

N+ INQ Or OTner COooIINC 1C 1im:l hed. concentrations properiy anc to preciude ciscoloration of

S

270 ¢ FEamish L ~ront panel finyen srz . pe tiant-ardyv enamel, Type 111, (iass 7 of
~t-lhU40 sanash 0T 4l syrtarec snall be roaccergence with MI_-£-1640C

27 25 Mhonstandard parts Prescreening of nonstanderg peris approva) reguests snal be

v e D

accomp 'ishec 1n accorcance with MIL-STD-1621

2 Lontrole A1l controls necessary to operate tne instrument shail be placed on the
ne “oanternezi-externe’ congentTil cunorels dre LseC, the interna  knobs stiel? be

i
fron- pa
eg sC¢ tna” 't w1, bl possible tc turn thnem w thout turnine the external xnobs

dgesran

27 « (lonnectore Connectors shelt L= 3¢ spec fieg wn TABLE 1. for ol: input anc ouipu.
furcoion, L externic’ conneztor for morilor-nc Lne cestum beam tube Cuvrent Shai be Dro.iaec
ativ Spel gl Uy The CuliraC Ot P 1o to Tirst ertiie tesoing

37 = intercnangeab) iy Unlecs otherw'se aporovec by the Drocuring activity, mechanica
and cleClvilc INLErchnangeal 1 l, Shc o+ ©x1%° DEIweer §I1m ,ar assemt 1es subassembries, ang
rep.aceante parte fure snec by tne contractor IT TRe desiQr, 0° TRE INSIrument  Drav S10nc Sre |
b meor for aecior toteranic sutfizient TC accommoguie verious art Cles suall dl Lube., resistore,
ang ctner parte ngving tne oM ting gimenc)ont anc chavacterrstizs specrfied fer tne partrcular
LA INVOlves WILhout 0gna“tur= TrOm ihe *eGuited performance

27 5 1 Intercnanaecabr vty with existing freguency standaras Tne instrument snali operate
27 ¢ *0vT U, ang Tunctier vepidCemERT 10 1Ne ©.eCHen.y elandatoc  (esium beam  G-16954/ 1 ang tne
Masle' REQu 8.100 2100k, v-locarl Tne nctrumert <nc DE eQuippec will DIr CoONnec.or: ano powe-
receplacies tnal ave InLerchangeasie with u-1oYdm/o ang L-lbew/u eguipment signa! ang electrica.

inter conneciors

© 7% o . lesiur bear tube rtiercnangean 1. is Tne 1nscrument snal’ operate with the bu - -
T CES1ut D2aT LdDe Brovigec U the COPLrec.0r  Tne imSlwumert She  oiS. D 0€51gNC L0 oCu€f
and operate with the Hewlett-Packard cesium heam tube part number 05062-60500 {Assembly Al15), or
2ual, curreat oy used 0 the J=1895k00 and w thotne Freguency Elect onics Incorporated, cest.m

beam tube, part number IID 42701-9201-1, or equal
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376 Storage The instrument shall not be adversely affected and shall perform as specified
1n 3 4 after storage in the nonoperating condition for a period not greater than 4 months at
temperatures specified 1n 3 8 2.1, except that when stored at a temperature of 35°C or higher,

the ton pump shall be energized in accordance with the contractor's recommended maintenance
procedures  The instrument shall not be adversely aftected by storage for a period greater than

4 months, provided the contractor's recommended procedures for maintenance during storage are
‘ollowed £ 'ow tempereture {-40°0) storage 1imitatior shzl) appry teo the internz battery and tc
tne cloch display tec aveid permarent damage  High temperature battery storage Vimits shall not

exceec 65°C

3 &€ Envirpnmenta’l reguirementis tnvironmence requirements shel' be as specifieg in 2 € 1
througr 3 B E

3 81 Shock and vibration  The 1nstrument shall conform to the requirements for Grade A,
.lass 4, Type A equipment of MIL-5-901 anc Type ., vibralior testing of MI_-STD-167-1 1n accordance

witn MIL-E-16400 Ffractional freguency shift shall recover to less than 2 x 10'11 from a
-11

re‘erence as & result of shock testing and shaii exhib 't less than ¢ x 1C freguency shift

guraing vibration testing

3 &7 Temperature ang humidity The tnstrument sha:.) operate witnin the accuracies
specifiec herein over the entire temperature range from -28°C to +65°C, with 2 relative humidity
¢f 9% pe-cent, anc shal! conform tc MI.-£-16400, Range 2

382 1 honoperating temperatuyre Temperatures from -62°C to +71°C shall not damage the
nsteument wnern 11 1S npt gperating

z 2 2 O(perating temperaturs The n<trument <hzi' operate o< specified 1r 3 & wher
exposeq te ambient temperatyres from -28°C to +65°C The ‘ractiona’ frequency shift exhib ted
1.

pve tha* temperature range sha.' not exceed 2 x 1{~ from the frequency at 25°C

L2 2 Humdity Tne nstrument shall operate as specified herein, except that the maximum

temperature during tne test shall be 50°C and the accuracy of the instrument shall be determined
2s the fractional frequency smift referred to the freguency estab'iyshed at 25°7 anc 50 percent
relative humidity The fractiona® freguency snift exnib.ted during the humiaity test shall not
1

exceea 21 x 10 L

2 & 3 Magnetic field environment  The instrument snall not be damagec while operating
witnir tne requirements 0° this specification wher in the environments speci€ied 1n a anc b
a An ambrent steady-state magnetic field intensity of 0 oersteds to 25 persteds
t A magnetic field intensity varying approxtimately sinusordaliy from 0 oersteds
tc 2f oersteas &t the rate of I H:

BT 1 Externgl magnetic fields  Wner subjectec to a2 magnetic flux oensity o { gauss DT
0f any orientation ov I gauss pear 50 Hz, B0 Hz, ang 400 Hz A €lux density, tne fractionel
12

freguency shift shall not exceed +2 x 10°

£ 4 Altitude The wnstrument shall operate within the accuracirec specified herein for
trtudes up te 18,250 r (50,000 €<

3 8% Inclination  The average frequency change of the instrument shall not exceed
JLeriner 1on g
3 ]“(10 wnen subjectec tc the inclinatior test o MiL-E-1640C  Inclination angle shall be

z
4f pegrees for the stancard

3.9 Parts control. The parts to be incorporated 'n the equipment shall be controlled n
accordance with WIL-STD~965, Procedure |

391 Encapsulation and embedment  Encapsulated and embedded (potted) parts or assemblies
shall not be used in construction of the instrument, except as required for maintaining operational
performance at high altitudes and for thermal considerations,

3.10 EMI] The i1nstrument shall conform to the requirements of MIL-S5TD-461 for Class A4
equipment, except that the acceptablie level of radiatian for REGl 1s modified to be 20 decibels
per pico Tesia {dB/pT) above that specified The frequency range for REQOL 15 extended to cover
30 kHz through 110 kHz at a constant 40 dB/pT7 level

12
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3.11 Electromagnetic pulse (EMP)  All eguipment and interfaces including terminal pins for
control signal Teads, grounds, and neutrals which are not grounded internally to the equipment or
subsystem shall not exhibit any permanent malfunction, degradetion of performance, or deviation
from specified indications. After being subjected to & test signal having either the waveform and
commor mode current level or the weveform and common mode voltage level showr in FIGURE 1, which-
ever occurs first, at the specific test frequency

3 1z ldentificetion ang marking  Nomenclature assionment and 1dentificetion plete 2pprovs)
for eguipment identification shell be in eccordance with Ml -F-15024

KE Safet; Instrument desigr shall promote maximum safety o botr operational anc mair-
tenance personne! and eguipments during 811 pheses of operationa! 13fe

3121 ON-OFF switch  Ar DN-0O7F switch tc -emove &1) power frow the internz) Circuits shall
be ncorporated to facilitate repair, to prevent eauipment damaae. and tc¢ protect personnel during
maintenance and repair actions  The switch shall be designed so that a deliberate unlocking
actyon 1¢ required for operation tr prevent nadvertent switching actior

312 ¢ Control pesitions  Ppositions of contrels n any pessible combinzgtyon shall not
gamaaqe the equipment

213 2 Qverload protectior (Overlpad protection shell be proviced for 21l power source

\
crrcuits

> 14 Rel.sbility Relsabrlaty snall be as specifiec ar 2 14 1 an¢ 3 14 2

214 1 Quantitative reliabilttly requirements  The nstrument shall have an upper test
MTBF ‘GO as oetinea n MIc-ST0-7607 of 10,000 hours  Tne lower test MTB™ (Gl as defineg r
Mio-STD-781 shell be 2723 hours

214 7z Opersting Wife The instrument shall have & tote) operatinc service 11fe expectency
of 2( years with reasonable maintenance anc replacement of perts  The ceciur beam tube fu-nished
2c ¢ component of the instrument, shell have an operatinc service 131€e expectancy of not less tnan
£ yea s Parts neecinc scheduled replacement shell reguire the approve) Of tne procuring activity

2 1% Maintswnability  The nstrument snell nave ¢ mean-Iime-to-reperr (MTTR) not exceeding

€ £ nour anc ¢ maximum-correctiive-maintenance-time (P"dxﬂ“ {95th percentiie’, not exceedinc
+ 1S

. G hour whern repeir 15 accomplishea &* tne 1ntermedis*e level of méintenance by replacemert o*
tne lowest subessemtlies (PCES, plug-3¥r modules, and sc fortrd

2151 Test pointe  Test peints and tect facilitiec shall be provides within tne Instrument
for aquickly anc¢ accurately checking the operatior of the equipment Spec1al tools {see 6 & 4;
connecteors, Dr agapters reouirec r the testing of tne Instryment shal) be suprliec with the urat
The use 0 tes® points for fault soletyor shall be agequately coverec 1n the technicel manus.

2 16 workmansrip  Workmanship shal: be ac specyfied wr 3 16 1 anc 3 1€ Z

316 1 General workmanship Workmanship shall conform tc the Workmenship paraaraph of
MIL-E-16400  Solgering shall conforn tc tne reguirements of WS-6536

2 1€ [ Workmanship screer A1) instryments shal) withstand  defect oetectior vibratior

z -
screer o random type vibratyor at C (04c /Hr +3 dF from BC H: tc 35C H- anc temperature cyciine
with operatior at the maxymur and minmimun opereétino temperatuves anc dwel) twme at the nonpperating
temperature extremes

4 QUALITY ASSURANCE PROVISIONS

4 1 Responsibility for inspection Unless otherwise specified in the contract or purchase
order, the contractor is responsible for the performance of all inspection requirements as
speci1fied herein Except as otherwise specified n the contract or purchase order, the contractor
may use his own or any other facilities suitable for the performance of the jnspection require-
ments specified herein, unless disapproved by the Government The Government reserves the raght
to perform any of the inspections set forth wn the specificat ion where such inspections are deemed
necessary to assure supplies and services conform to prescribed reauilrements
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411 Government verification All quality assurance operations performed by the contractor
will be subject to Government verification at any time Verification will consist of, but is not
limited to, a) surveillance of the operations to determine that practices, methods, and procedures
of the written quality program are being properly applied, b) Government product inspection to
measure quality of the product to be offered for acceptance, and c) Government inspection of
delivered products tc assure compliance with a1l i1nspection reguirements of this specafication
Farlure of the contractor to promptly correct deficiencies discovered by him or of which he 1is
notifved shall be cause for suspension of acceptance untii corrective action has been taken or
unt1l conformance of the product to prescribec criteria hac been demonstrated

417 Qualitv assurance terms and definitions Quality assurance terms usec n this
specification shali be as gefined in MIC-5T0-10%

4 z (lassification of 1nspections Tne nspeztion requirements specified herein are
ciassifieo as specitied in & tnrough ¢

a Fairst article inspection (see & 3)

b Qualitv conformance nspection (see 4 4}
1 Production inspection {Group A} (see 4 & 1)
2 Production control inspection (Group B) (see 4 4 2)
3 Environmenta' inspection {Group C) (see &4 & 3)

c Inspeciion of preparation for delivery {see & 10}

4 3 Fairst article wnspection Uniess otherwise specified (see 6 2), two units shall be
required for first article inspection First article inspectior shall consist of ail examination
and testing necessary to determine compliance with the reauirements of this specification First
article inspection snall ncliude tne tests specified wn TABLE IV

4 ¢ Quality conformance inspectior Quality conformance 1nspectior shall pe as specified 1in
4 & , throuor & 4 3 3

& & 1 Production wnspection {Group Aj Production inspection shall be conaucteac on every
instrument offered Tor dertvery  Proguction nspection snall comprise examination ang testing
which will prove the worxmanship and revee! the omissions and errors of tne production process,
such as functional and performance tests at a limited number of points, tests which detect devie-
tions from design, tests of controls and adjustments, and tests wnich aetect hidden defects of
materials Productior Inspectior shal’ include the examinations ang tests shown in Group A of
TAB.E 1V

4 4 7 Production control arspection (Group B) Production control inspection shall be
conductec on & sampling basrc as specitted in & 4.7 1 Productior control inspection shall
consist of the examinations and tests wnich encompass functional and performance tests throughout
the entire range of operation, tests which will detect any deterioration of the design by wear of
sucr i1tems as dies, molds, and jigs, anc by substitutior of different parts, tests to celtermine
temperature rise proaucec r operatior and abrlity of the insirument to witnstand this heat, and
testc of efficiency Proauction contrp! 1nspeciior snel: be performed or the complete instrument
as offerec tor gelivery Proguctior controi i1nspectior Shali INCiu0e the examinatiors ang tests
showr 1r Grour B of TABLE 1v

4421 Sampling for production control nspection Instruments submitted for production
contro)l inspection shal! be selected by the contractor under the supervision of the Government
ouality assurance representative {QAR) and shal' pe representative of current proguction
Production control 1nspection, inciuding sampiing, shall conform to tne proceaures for smali-
samo e 1nspection of MIL-STD-105, using tne specia' wnspection ievets Production contro: 1inspec-
tion shal!s be performed on inspection 1ots that have passec production 1nspection Tne acceptable
qualtiy ieve snall be & 6 5 percen- gefective fo- pach 0f tne examinations anc tests shown 1n
Grour B of TAB_L IV and the inspectiton leve: snall be $S-3 for normel, tignilened, anc reducec
inspeciion

15
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TABLE [V  Examinations and tests

Quality conformance
nspect 10n
' First
Regquirement Test ; article Group | Group | Group
Examinat on or test paragraph paraarapn IlnSDECtIOHJ A B C
| Surface examinatior \ ] j
I weight 271 ¢ | 463 f X ‘ X
Dimensyors 3711 46 X X
Parts, materials, i X | f
and processes 372%,3¢0 46 | X j X : '
Finish L 4 €1 ) ‘ X !
Identficaton and |
mark Ing 31z [ Y { X
Safet) 212 461 y X !
General workman- i { !
ship 3161 461 X [ ;
| Pre-performance ot 4 € ) l ) [
i Performance b2 4 €2 | y by E '
| hccessores 313 L LE X ! '
[ Low temperature 387 [ 461 | y 5 X l
High temperature 3¢&¢ 46 . ] ’ i X
HumigTty 3823 461 | 5 | | X l
workmanship screer 21€ 7 4 ¢ 7 1 ' } |
Fungus 31 46 ] y [ 1 |
EMF 311 4.6 51, X ; X
! LES T 1
* SnoOCk toed 46 . X | X
| vibratior c ! 46 ) g X X
Inclinatyor 2B 5 4 €1 I X X
magnetic field |
environment 3¢ 3 461 ! X ‘ X
| Interchengeabrlyty ‘
| Frequency stangarde @ 2 7 £ 1 L
| Ceciur bear *ube 7811 46327 X Ly |
Altitude st 4 4 £ 4 ! > i
Steady-state } 1
voltage anc . !
frequency 251 46 ] | X X %
, Transien*t voltage 3511 46 . E X
Transient freaguence 28172 4 €] | X { !
Spike veltage 3516 4.€ 1 | b
Power interruptior RSN S 4 €1 | 3 | y !
i Power anc power | ; ’
| tector 354 € Pae ‘ 3 , }
Leakage current 21 4 €66 X X
EM] 310 4 6 ¢ ‘ X i X
Thermal desior 21 461 i X |
P Reliabitaty t ‘
| gemonstratior 314 ¢ 7 k )
| Mainteinability 1
l gemonsirat 1on 31c LB ! Y [

4 64 ¢ ¢ Rejected lots it an InsSpeciion 0. 1S rejeclec, ine conlrgclor moy withdram the
lot from further inspection  The contractor may also rework 2 rejected lot to correct the
defective instruments and reinspect the lot using tightened irspection Rejected lots shall be
kept separate from new lots and shall not lose their 1dentity

4 4 3 Environmental nspection (Group C) Environmental inspection shall be accomplished on
a sanpling besis as specifred in 4 4 3 T [Environmental inspection shall encompass environmental
tests to prove the durebility of the materials, parts, units, and the instrument as & whole, tests
of the effects of changes of environment (such as extremes of temperature and humidity), and tests
of the effects of shock and vibration  Environmental inspectinn chall include the examinat ions
and tests shown In Group { of TABLE v Enviranmental inspection shall be performed on
instruments that have passed production inspection

16
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4 4 3.1 Sampling for environmental inspection. One instrument from each 100 shall be
selected. For production quantities of less than 100 units, an environmental inspection shall be
accomplished 1f required by the contract (see 6 2).

4.4.3 2 Nonconforming envirgnmental sample units. If a sample umit fails the tests specified
in 4 4,3, the contractor shal] immediately investigate tne cause of failure and shall report to
the QAR the results thereof and details of the corrective action taken to correct units of products
which were manufactured under the same conditions, with the same materials, processes, and so
fo-th 1f the QAR does not consider that the corrective actiorn wil) enable the product to conform
to specified requirements, or 1f the contractor cannot cetermine the cause of failure, the matter
shall be referred tc the contracting officer

4 & 3 2 Reinspectior ot conforminc environmental sample units Unless otnerwise spec:ified
(see 6.2), urils which have been subjected tc, ang have passed, environmental inspection may be
accepted on the contract, providec they are resubjected to, and pass, production inspection after

repar of all visible damage,

4.5 Testing criteric  Untess gtherwise specified mn 4 €, examinations anc testing shall be
in accordance with the quality assurance provisions of MiL-E-16400 specified in a through ¢

a Test facilities, chambers, anc apparatus
b Stangard test conaitions
C Performance of test

4 6 Test methods Test methods shall be as specified 1n 4 6 1 through 4 6 6 ¢

4.6 1 Examinations and tests  The examinations and tests specified in TABLE IV shall be
conducted 1n accordance with the applicable test methods of MIL-£-16400, except as specifirec n
4 6 2 through 4.6 6.2

& 6 2 Pe-formance tests  The nstrument snall be subjectec to performance tests, wncluding
al. operating controls, to determine compl.ance with tne performance parameters and safety
reguirements specified irn 3 4 ancd 3 1l¢ The performance tests for the first article inspection
units, the proauction inspection units, anc the sample un.ts selected for proauction control
inspection snall consist of the tests specified in TABLE V

4.6 5 lnterchangeabilily gemonstiration  Tnhe instrument shall be examined anc tested to
verify compivance witr 3 7 & Dy utiiizing at least iwe Instruments and nterchanging each
interchangeable assembly, subassembly, moaule, anc so forth, betweer the two instruments
Satisfactory nstrument performance shall pe demonstrated prior tec, and after, the Interchange of
the interchangeable assemblies, subassemblyes, modules, anc sc forth interchangeability of
prece parts snall be ver.fied by examination

4 € 2 1 Intercnangeab Y1ty with eristine frequency stangards  Interchangeability with

ex siing frequency stancgargs spec,.-iec 1r _ 5 1 sna:! De ver~ifiec by examination

4 € 3z [esiur beam tube interchangeabrlitv  (esrun beam tube ntercnangeability reguire-
ments snall be verified by demonsirating satisfactory operatior of the instruments with the tubes
specified wn 3 7.8 1 1 installec n place of the built-1n cesium beam tube provided by the
contractor

4 6 4 Altituge Tne instrument snai: be subjected to tne altituoe test of MIL-STL-B1C,
Metho¢ 500 27 Pracedure 1. tc demonstrate compliance with 2 & 4

4 €5 flectromagneilc compatiby'ity (EMI1 test  (onformance tc the requiremente of 5 ]0
snal, be veritiec Dy LeSLS perftormec ! aCCOrcance witr MIL-STD-462

4.6.5 1 EMP hardness valigation Conformance to the regquirements of 3.11 shall be validated
by test and analysis to verify that the instrument 1s intrinsically EMP hard or has been hardened.

4 6 5.2 EMP test, Conformance to the requirements of 3 11 shall be verified by the test
methods specified in 4.6.5 2.1 through 4 6 5 2.3.2.

4.6 521 Applicable test frequencies The tests shall be performed for the injection
frequencies of O B WAz, 0 I WAz, 0 g MHz, T MHz, 2 MHz, 5 MHz, 10 MHz, 20 MHz, and 50 MHz and
critical freguencies, such as local oscillator, power switching frequencies and harmonics, radio
frequencies, clock frequencies, bandpass frequencies, and so forth, as specified 1n the EM] test

plan
17
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Performance tests

fxaminaton or test

Requirement
caragraph

First article
nspecton

Quality conformance
inspect1on

Group A

Group B

wWarmup
Accuracy
Reproaucibilaty
Settabiltty
Lonc-tern stapility
Short-term stability
Sinusoroa!l outputs
Isolat on
Ampl1tude
Harmoni1c distortion
Nonharmonic output
SNR

Snort-circult protec-

ton
Timang pulse outputs
Isciator
Amplitude
Wigth
Pise tame
Fall twme
Jitter {1 pps only®
NOYSE 1mmunity

Sho-t-circutt protec-

tior

Temperature stability

Fuilse aovance

Svachronization

One ppr reset

Taming fault output
Quertz crvsie’

ce<ur bear tube

Manual ciock controls
Time coage

Clock ndrcatior
relative t¢ 1-ppm
oulpul pulse

lontrols anc carcults

Twme scale adjustment
Battery M1fe test

Ayt omat 1¢ switchover
Power test
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46522 Apparatus Test apparatus shall consist of the equipment specified 1n a through d

a Source njection pulse generator with the capabilittes specified n ]

through 4
1 Damped sinuscidal transien® as shown 1n the applicable 1'mit ancd as

specified by the egquations 1n A and B

<t

K1 Lln = 105 1) e E TSN g g

N N R S A TR 1Y
where

.
(e

Pain teo case curren*, in amperes at time, t

;
]
pin

y {t) = Fin to case voltage, n Vv at taime, U
PInt g . Specific test frequency, 1n MH:z
t = Tame 1n seconds
i(f) = Current determinec from applicable himit curve of FIGURE 1}
V(f, = voltage determinec from appiicabie himit curve of FIGURE 1

¢z var.able amplitude so the 1njected transient can be wncreased from g
minimum te a maximum specified leve: {that s, at least 10 percent, 50 percent, and 100 percent of
the amp i'tuoe snal. be testec at each specifiec test frequency)

3 Freauency range capabie 0¢ generaiing the reocuired test freguencies

& Current output leve' of at least 1{ amperes int¢ o 10CG-onm laad

b Current probe
¢ 0scriloscope with a mintmum bandwidtn capadbility of 10U MR:
a Interconnecting test cable

465 . 51anc i o5 s K itunctional anaiysts snal pe performec before tne certification
tecting te 1dent1fy the 1tems r 2 through ¢

¢ € £ 0 7 Test seiwur anc procegure The test setup anc procedure shall bF as specified n

< Tne interface pin connectors

b The test sample functions which shall be monitored to cetermine system fariure
or lransient upset

c Tne adoitional test freguencies {tnhat s, i1nterface cable resonant frequency,
clock freauencies, aate ~ates, and so fortn)

5¢ L0 21 des. setup Tne test setup shai: be as shown n FIGURDL £

TRANSIENT
~ MONITOR
3
7
4 /
&} ‘{;—:—1, cm {5 85 n ) ih
DAMPED SINE WAVE EQUIPMENT
PULSE GENERATOR UNDER TEST

FIGURE 2 EMP test setup

15
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4 6.52 32 Test procedure. The test procedure shall be as specified in a through g

a Apply the test signal to each interface pin of the test sample, at each test
frequency

b Monitor the test sample functions 1n a&ll modes of operation to determine
whether there 15 a failure or transient upset
Irject one transient pulse 0L eacn incertdee pin and at edcrn test freqguency
The test sample shall be tested with power off anc on
Determine test freguency anc level at which & fairlure o~ upsel occurs
The test sampie shall be tested on a grounc plane There shall be ne
insulateg materials between the test setup anc the grounc piane

¢ Tne test cable running between tne test sampie ang the dampec sinusoidal

generator shel' be kept 4 centimeters {cm, {(approximateiv . & 1n ; to € cm (approximateiy z 3 10 )
above the ground plane

b Nt ol > Sl

4 & 6 Leakage curren* test Leakage current shall be measured on one nstrument of the
fi-st montr's proguction Tnereafter leakage current shal' be measured or one instrument per
100 successive instruments produced Leahaae curren. shel: be measured at 230 v, 50 Rz

WARNING

TH.S TEST MAY BZ HAZARDOUS DUE TG THE UNGROUNDED CONGITION OF TnmE INSTRUMENT DURING THE
TEST DO NOT TJUCH EXPOSEC MITAL SURFACEL wiTHOUT ADEZQUATE E_ECTRIC SHOUK PROTLCTION

THZ UN.TED STATES GOVERNMINT NEITHER ASSUMED NOR ACCEPT” RzSPUNSISILITY FOR ANY JNJURY
OF DAMAGE THAT MAY OCCUF DURING OF AS A RESU.T OF THIS TEST

4 € 6 1 lIrstrument test connections After powe~ remova), eact 1nstrument directly
connectes to an exlernai POWEr SOJrCE and units deriving power from the 1nstrument sheli pe placed
on an nsulated surface A1l safety ground conductors between tne instrument and the units
deryving power from the nstrument shell be intact Tne safetv grounc conauctior between tne
instruments unger test and tne source power shall be gpenec during the test  OBSERVE WARNING
STATEMENT  Tne nstrument shall pe connected as shown n FuBURE 2 for singie-phase source power

4 6 6 ¢ Measurement  Leahage current shall be measdreo or tne nstrument ir 1ts norma’
operating configuration instrument controls n eacr operating moce shali be suct thal masimur
power «11) DE Jtilizec Quring leanage current measurements  The leakage current spal’ be
agetermined by the voltage-grop method A true rms veoltmeter shall be usec The voltage measurec
across the 150G-onm resistor, wher egual to 7 5 ¥, represents 5 m.l.iamperes of leakage current
The overall measurement error shall not exceec £ percent The probe shall be usec or alil
external conducting parts Such ac case, connector nousings, recessec calibratior or adjustment
controls, ang contro. snafts witn xnobs removec  Tre voltage shall De measurec from eacr part tc
grounc for everv combinatior 0F sw.tCh positions avai.abie r FIGURD | The aper sa*et:y grounc
Conguclor sne' bt reconnectec immedilately a‘ter tohe (Bs. 1y COMpiclEC

4 7 Rehiabrlity verification test A relrab.lity ver.ficatior test shaii be performec or
four umts as par: af the Tirst article i1nspection The reliability verification test shall be
performed in accordance with Jest Plan XVIIC of MI.-STD-781

4 7 1 Reliabriity test conditions anc procedures The test conditions and procedures sha.,
pe as specifieg in & . 1 ] through & 7 1 &

&7 L . Burp-ir.  Debugging anc burn-in 0! psiruments  assembiies, or partc prior i
performance o the reliab, 11ty testing shell be 1imitec tc the gebuggine and burn-ir e be performeg
or ¢’ proauitior eguipment

4 712 Preventive maintenance. Except for normal battery replacement i1n instruments
powered by self-contained batleries, no preventive maintenance shall be performed during the
reliability tests

4 7.1 3 Temperature cycling During each 48-hour period of reliability testing, there shall
be five complete cycles of temperature alternation, with each cycle consisting of approximately
equal periods of time at the lower test temperature {-28°C $2°'C) and the upper test temperature
(+65°C $+2°C) The rate of change between upper and lower temperatures shall not exceed 25°C per
half nour  Temperature cycling shall be continued for the duration of the reliability test

20
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47 14 Humdit The humidity need not be rigorously controlled during the reliability
tests, but the test chamber should have a relative humidity of approximately 35 percent at 25°C

4 715 vibration Each instrument shall be subjected to continuous Sine sweep vibration at
an ampYrtude oT 0 508 millmeters (mr) {0 020 in ' (double amp!itude {DA)) 2C 102 mr [£0 004 in !}
DA Tne sweep freguency ranoe shall be & dz to 33 Hz to 4 Hz The time to sweep up anc down
Shar o Do sl Minules 1o minules

4 7 1t instrumen. Oh-OFF cycling L71 external power shali be turned off anc the
nstrument snai: De powered by tne internal standdby batteries for 30 minutes dur~ina tne phase of
one temperature cycle 1n eact Z4-nour perioc The 1nstrument sha'l be turned or continuously
guring tne reliabi ity Lest

4 7 1 7 Operating tests Tne performance tests of & & ¢ (see TABLL V) sha:« Dbe pertormed
during the latter part of one low-temperature alternatior and during the latter part of one high-
temperature alternatlion eact weet During the remeinde~ of tne ON time {inciluding the vibration
periods;, tne instrumen® snall conform tp the 5-MHD accuracy reguirement< and the outpu' ampi.tudes
tor the sinusoidal oulputs Tne ampiitude 0f sinusoidal ond pulse outputs shall pe measureg twiCe
carly and the 5-MHz accuracy shall be continuously monitorec for the cguration of the tests

4 7 1 & Power nput voltage Cycing jnstrumentc powered by othe- thar se'f-contained
bat.eries sha | have the 1nput voloane seguentival!ly cvcleC auring each power-on perioad
isee 4 7 . 6} The power input voltage snail be Meintginec at tne nominel voltace specified in
28 1 during thc f17st power-on per~ioc, at tne higt veloagl Quring tne SECONC powev-0r pe’ 104,
and at the low voltage au-ing tne thirc power-on perioc Th1s seguence shai) be repeated tnrough-
out the reliabilaty test The power suppiv vCltages and ‘requencres specitied wn 5 5 . sna.' pe
employec for approximately equa) periogs auring tne rejiaptialy test

A

2 fa,lure actior shall pe taken as
elevancy o~ nonrelevancy of a ‘a3 lure
¢ categories pardgraph of M]_-STDL-78. as @

L7 Faviure in the event 0 o “21lu-e ‘cee £ 4
required by My -STL-781 Tne final oecrsyor as te tne r
shal: be maoe by the procuring activitv usine tne Farlur
quide

4 7 3 Reject gecrsion 1f a2 relvabiriity test resulits 1n a reject decision, the recuirements
¢f the Reject in retiab,lity gualificatior pnase or the Reject in reliab.l1ty production acceptance
rrace paragraphe of MIL-CTN-781 snal apply 2+ appliceable Anyv correllive actior taren ac ¢ resdlt
0¢ & reject decision snall be included 1v ali instrument< deliverec unae- the contract The
contractor snel  retro il did o 1nstruments which Mgy have Deern ge 1vergC C the DroCdring al* vty
crior 10 aporova: of the correctivée aciior

5 7 & Dispositior of tested instruments Upor successful compietion of reliabiiity testing,
tested 1nst-uments shal, be reconditioned as veguirec and subjectec to the production tests of
4 to ensure tha* tne instruments conform to the requrrements of tn < specification After
uccessfu 1y DatsinC tne production <ests Tne nstruments me. bDe Ot iverec as specifiec in tne
ontract

O v I

4z Maintginad 11 gemonslrator Uniesy ouherwise specivies Sex & 2,, the contractor
sna. ! pertorm & geta'1ec maintainab sity gemonslratior ir dCCorGance w.tn Mi_-ST0-471 The
mentarnad: 11ty gemonstration at the intermediate !eve shall be pe-formec by technicians witn
=AD& 2NCE equ-vaolent to that of & tinrd class petty offacer The demonstratior shai’ inciude
oravioaone to demonstrate the MTTF fe- eauipment &l tre artermeciate reve of maintenance

~ £ . Mamntemnab: 'ty demonstvatior, Cong.l.oNs Tne maintainal .1y requirements Ssha:: DE

gemunstrawec Dy rep.acement 0° subDassemi)ies al Lhne inlermeciate ieve:  I1nNe coniractor Snci,
Actern ne 57 *aquilc T0° the maintainad 11y gemonsiret 10t 15 alfOrddnce wiir wppengl, - of

M, -17.-27, Tar procuting BCtIVIT., 90 1T€ 4UuTror ZeC Tepresental ve, Trier  Se1ect o SdmplL of
N s £

do S0t Dy L3el 7 tris pam Cf othf Mie Nhewnel JEmMCN LY IL0r Soro ‘e CoMu st VT, e
number snall be ass.gned to each camponent 0~ purt within a subassemblv  Fault ciwmulation for
.

Loavuenhlies shg'l Le gccomplished by ontroduct 127 o wltby L T ocur wShbard s fo e umoe
selected or bv fault samulation
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4 82 Accept or reject criteria  The accept or reject criteria for the demonstration of the
MTTR and Mmaxct for intermediate demonstration shall be as specified wn TABLE VI  Acceptance

shall occur when the number of observed correciive maintenance task times which exceed the reguired
value of each specifiea index (MTTR, Mmaxct) 1s less tnan, or egual to, that shown wn TABLE V]

corresponding to each 1ndex for the specified confidence level The duration of each task shal! be
compared to the reguirea value{s) anc gsterminec as oreater tnan or lesser tnan each 1ngex  The

actua. value sha.l aisu be Oelermined Anaccept gecision car 0Ly De Made when dh dCCeptl aeclsion
15 made for both MTTR and M

mdaxcl

TABLE v, Acceptance crite”.a

M T | v !
: L ! maxgt o
Confrdence level ] 90 pe-cent | 90 percent
hcceptance level £ l ¢
C20 | e

Sample s.ze

4 821 Rejection 1f & reject decisyon 15 reached, the procuring activity snall be
ymmediatety notifiec

4 9 Workmanship Workmanship sha'! be as specifiec in & € 1 through & § © ¢

4 G 1 Genera) workmanship Tne amstruments, rciuding subassembliec anc assembires, snal
be examined Tor workmanship anc soldering auring the fabricatior ang assembly process and at the
enc 1tem Yeve' for conformance tc tne regu.remeris of 2 1€ . Lachn solder connection and
assoclated wiring o~ 1eags Shel be visually examined

"

4 9 2 Workmanship screer Vib-atior and temperature cycling shall be perfo~mec on each
yngtrument Vibra® lor sme’ ! De pe-fo-mec before temperatuve Iyl Cng The vibratior ma. be
pe~formec at tne moaute, Orawe-, 0~ enc 1tem leve: A1) 1ne narowere, Including cabiec ang
connectors, shall be exposec t¢ vibration

& ¢ Z . VYibration The vipration sha:l be random or subiect Lo procuring activily approve’
pseudo~ranoom or compiex waveform vibration, fo- ar accumulatec Time of 10 minutes r the aais
deemed most susceptible to vib=atior excitation A1) 1tems snzll be harg-mounted {witnhoul ShoC»
spglators  and subjectec tc the vabratior conditions 0° FIGURI 4 Input vabration level:s snat’
be measurec¢ at tne mounting DpGINts 0f the irtem unde~ vibration  If variathons are found at tnese
pownts, tne level usec Tor CONLro, purposes Shell De the averade of tne levets at tne mountinc
points lontrol eguipmen. nhaving & bandwidih nc greater thar 17 Kz fo- vibratior frequencires up tC
50C Rz anc 100 Hz for vib-atior ‘reauencies above 500 Kz shall be usec for tne control ano
anaiys s of tne acceleratior spectra' gensity (ASD Tne 1ngtantaneous accele-ation pears mav be
lymited to three times tne rms acceleratior jeve, Tne i1nstrument sha.l be energizec au~ing vibre-
tyon, and appropriate 1npui sSigna!s she.! be appliec t¢ observe any abnorma conditions 0° the
output functional characteristics 11 faviyres occurrinc aurinc screerinc sha'l be correctec,
ang the vibration resumeg

ASD
004 |
2 3dE
! |
A sobr0CTAVE i\
M4
| ]
| |
92/Hz ' l
DU 2
2C 80 Frequency {HMz) 350 2000

FIGURE 4. Random vibration curve
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4.9.2.2 Temperature cycling Each instrument shall be subjected to 10 cycles of the
temperature curve shown in FIGURE 5 The temperature rate of change shall be not less than 5°C
per minute  Instrument power shall be turned on and off at the indicated times The instrument
shall be positioned for maximum exposure to the changing temperature  Where performance measure-
ments are called for, a mnima) functiona) operating test shall be performed The dwell time
shal) be maintained unt1] the largest electrical or eleciromic part 1n the instrument reaches
80 percent o the chamber temperature  Wnen feilures occur the nstrument sngl! be reworked, and
the cvcling continued for a cumulztive tota' of 1T cycles

°C
S o DWELL
TIME
PERFORMANCE
POWER ON ME ASUREMENTS
HE b e e — o e —
/POWER OFF /
sost” o _ I S — — —
\
\
PERFORMANCE \
MEASUREMENTS\ \\
o L \powea ON— N\ / \\
. \ DWELL
i TIME

FIGUREL &£ One cvcle of temperature cu~ve (not te scale,

4 10 Inspection of preparation for delivery Inspection shal! be conducted to ensure
conformance with the requirements of Section 5

24
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5  PACKAGING

(Tne preparation for delivery requirements specified herein apply only for direct Government
procurements  Preparation for delivery requirements of referenced documents listed in Section 2
do not apply unless specifically stated in the contract Preparation for deltivery reguirements

for products procured by contractors shall pe specified in the individual order }

5 1 Preservation, packaging, packing, and marking Unless otherwise specifred nereir,
preperation for delivery shall be ir accordance with tne applicable levels of prese-vation,
packaging, packing, ang maraing specitiec wn M, -£-,7555 (see 6 &)

6  NOTES

& 1 Intendec use Tne 1nstrument covered bv this specification 1s intendeg for use on land
and Ses (Ssuriace ships ang submarines;, mobtie plattorms, and at fixeg shore stations

6 Z Orderiyno data Procurement gocument< should specify

Title, number, and date of this specirfication

Internal standby battery to be supplied (see 25 1 3)

Number 0¢ “i1rst articie sampies 1o be submitteg 1f otner tnan specifieg r 4 O
Environments inspection for proauctior guantities 1ess tnan 100 unite (see 4 4 3 1)
Wnen reinspectec conforming environmenié sample unils mdv nol De dacceptrec

(s« T o B e g . T)

{cee &4 8 2
f  Maintainability demonstration (see & 8;
¢ Levels of preservation, packaoing, packing, and marking (see & lu

6.2 Fairst articie Wner a first article 15 required 1t should be tested anc approvecd under
the appropriate provisions of 5¢ 208-3 of the Federal Acoursition Kegulations The farst article
should be ¢ first produciiorn 1tem  Tne first articie should cors st of twe urite  Tne contracting
c€“icer shoulc wncluge spec fic instructions ir all procurement nstruments, regarcing arrangementc
for examinatione, tests, anc approval of tne first article

6 4 Definitions  Definitrors ot terms used in this speci©ication are giver 1r € 4 1 through
644

€ & 1 Bean tube line widtn  The w1dth of the cent-g! pear of the beanm lube resonance
(measurec nalfwav Detweer centra) pean and adjacent minima,

6 & - bBeamr tube signal-to-background ratic The difference betweer the currert 3t the

cent-al peak of tne beam tube resonance and the current ai an g4Cjacent minmimum with unmoduiated
microwave powe~ applied

€ £ 3 Fariure Anv ma'funciion or parameter geviatior that prevents the inStrument from

o

pe~forming witnin the ope ationa reguirements

6 & ¢ Specia toots Speciea toole are gefinec ac these torclc not  stec 1 tne hational
N 2her g MOP
Supply CLataloC (copies o1 this catalog may be consultea 'n the ofrice of the Defense Contract
Administration Service)

Preparing activily
NAVY-EC

{Project Nc 662F-N8?¢
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INSTRUCTIONS In s continuing effort to make our standardization documents better, the DoD provides thu form for use in
submitting comments and suggestions for improvements All users of military standardization documents are invited to prowide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE}, and
mailed In block §, be as specific as possible sbout particular problem aress such as wording which required interpretation, was
too rigad, restrictive, Joose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
probiems Enter 1n block 6 any remarks not related to a specific paragrapb of the document If block 7 i filled out, an
scknowledgement will be mailed to vou within 30 days to let you know that your commenis were received and are being
conmdered

NOTE This {form may not be used to request copies of documents, nor to request wasvers, deviations, or clarificaton of
specificalion requirements on current contracts Comments submitied on ths form do not constitute or imply authornzstion
1o warve any portion of the referenced document(s) or to amend contractual requirements

(Fold aiong thi line’

(Fold along this tine)
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