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MIL-T-28816(EC)
4 April 1975

MILITARY SPECIFICATION

TIME-FREQUENCY STANDARD, DISCIPLINED,
AN/URQ-23, GENERAL SPECIFICATION FOR

This specification 1s approved for use by all Departments and Agencies of
tne Department of Defense

1. SCOPE

1.1 This specification covers the performance requirements for a disciplined
time-frequency (DTF) standard with Time Base and Frequency Control. The standard
provides standard time and frequency signals of a high order of frequency accuracy
and 1s capable of being phase locked to an external frequency signal and synchre-
nized to an external time signal, as well as providing frequencv memorv capability
to retain the frequencv accuracy of the standard ané remairn at 1ts last frequency
after 2 loss of input signal.

1 2 C(Classification. Standards coverec by this specificatior shall be of
the following classes as specified. Freguencv control refers to tne capability
to be phase locked to some standard input frequencv. Time base refers to a syn-
cnronizable 1 pulse per second (PPS) generator.

1.2.1 (C.ass 1. Standard shall operate continuously over MIL-E-16400 class &
temperature range of 0°C to +50°C at ground level and up to 10,000 feet altitude
{(20.6 in Hg).

1.2.2 Class 2., Special shall operate continuouslv over MIL-E-16400 class 2
temperature range of ~-28°C to +65°C at grouna level anc up to 10,000 feet altitude
(20.6 in Hg).

2. APPLICABLE DOCUMENTS
2.1 The following documents of the 1ssue 1n effect on date of invitation

for pias or reguest for provosal, form 2 part of the specificatior tc the extent
specified nerein.

SPECIFICATIONS
MILITARY

MIL-A-B8625 - Anodic Coatings, for Aluminur and
Aluminum Alloys

MIL-P-15024 - Plates, Tags and Bands for Identification
of Equipment

MIL-E-15090 - Enamel, Ecuzpment, _ight-grav (Formula
No. 111)

MIL-E~16400 - Electronic, Interior Communication and

Navigation Equipment, Naval Ship and
Shore: General Specification for

MIL-E-17555 - Electronic and Electrical Equipment,
Accessories, and Repair Parts, Pack-
aging and Packing of

FSC 6625



Downloaded from http://www.everyspec.com

MIL-T-28816(EC)

MIL-T-21200 - Test Equipment for Use with Electronic
and Electrical Equipment, General
Specification for

MIL-C-45662 - Calibration System Requirements

MIL-C-28777/2 - Cable Assembly, Electronic Test Equip-
ment, (3 Wire, 3 Prong, 125 Volt,
Molaed) Grounding Plug Connector,
and Terminal Lugs, 60 Hert:z

STANDARDS
MILITARY

MIL-STD-105 - Sampling Procedures and Tables for
Inspection by Attributes

MIL-STD-108 - Definition of and Basic Requirement for
Enclosure for Electric and Electronic
Equipment

MIL-STD-454 - Standard General Requirements for Elec-
tronic Equipment

MIL-STD-461 - Electromagnetic Interference Character-
1stics Requirements for Equipment

MIL-STD-462 - Electromagnetic Interference Character-
1stics, Measurement of

MIL-STD-471 - Mzintainarility Demonstration

MIL-STD-781 - Reliabilit: Tests: Exponential
Distribution

MIL-STD-810 - Environmental Test Methods

MIL-STD-1364 - Standard General Purpose Electronic Test
Equipment

MS-3102 - Connector, Receptacle, Electric, Box
Mounting

HANDBOOKS
MILITARY

HDBK-217 - Reliagbzlitvy Stress and Failure Rate
Datra for Electronic Equipment

MIL-HDBK-472 - Maintainabilaty Prediction

(Copies of specifications, stanaards, drawings. and publications reauired
by suppliers in connection with specific procurement functions should be obtained
from the procuring activitv or as airectec by the contracting officer.)

2.2 Other publications. The following aocuments form & part of this speca-
fication to the extent specified nerein. Unless otherwise indicated, the issue
in effect on date of invitation for bids or request for proposal shall apply.

Specification and Measurement of Frequency Stability, John H. Shoaf, NBS
Report 9794.
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CHARACTERIZATION OF FREQUENCY STABILITY

James A. Barnes et al, IEEE Transactions on Instrumentation and Measure-
ment, Vol. IM-20, No. 2, May 1971.

(Application for copies should be addressed tc the Institute of Electrical
and Electronics Engineers, Inc., 345 East 47th Street, New York, New York
10017).

Technical society and technical association specifications and standards are
generally availaple for reference from libraries. They are also distributed among
technical groups and using Federal agencies.

3. REQUIREMENTS

3.1 Tirst article sample Praior to beginning preduction, four samples shall
be tested as specified in 4.3 (see 6.2.1).

3.2 General. The standard shall be in accordance with MIL-E-16400 except as
hereinafter specified.

3.3 Functaonal descriptior.. The DIF standard e & low nocise precision
standard witn excellent short term stabllity characteristics and a frequency
memory capabilitv. It generates ultrastable standard frequencies of 5 megahertz
(MEz), 1 MHz, and 100 kilohertz (kHz) which are capable of peing phase-locked to
an external 1 or 5 MHz input signal; and a time base of 1 PPS which may be time
synchronized to a 1 PPS signal, or to 1 PPS algebraically added tc a 1 MHz carrier
without additional equipment. A time base of 1 millior pulses per second (MPPS)

1s alsc proviaea. The memory capabtilicy guarantees that the stanaaré will retain
1ts accuracy anc remaair at i1ts last frequencv after s loss of the phase lock input.

The standarc shall be proviaea with one of tne feollowing memory options:

(&) oOption 1. Volatile memoryv—--Capable of retaining frequencv accuracy,
when the phase lochk input signal is removed and returning to the
last frequency after the inpu:t signal has been interrupted and
restorea, but not in the case of loss of power.

(b) Option 2, Non-volatile memory--Permanent memory capable of retain-
ing frequencv accuracy, when the phase lock input signal is re-
movea and returning te the last frequencv after tne input signal
has been interruptec and restored and, 1f power 1s lost, is capable
of returning to the last frequency when power is restored.

3.4 Compositaon. The standaré shall consist of the following items and
otner parts specifiec herein as requlrea to make up & complete equipment and all
modules shall comply with MIL-E-16400.

(a) Al - Oscillator Module

(b) AlAl - 5 MHz Oscillator Sub-Assembly

(¢) AlA2 - Loop Filter/Oscillator Tuning Assembly
(d) AlA3 - Power Converter Module
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(e) AlA4 - 1 PPS Generator and Frequency Control Module
(f) AlA5 - Buffer/Divider Module
(g) AlA6 - Front Panel Assembly

(h) A2 - Power Supply Module

(i) A3 - Batterv Power Supplv Standbyv Module
(3) A0 - Enclosure--Unit 1

(k) - Accessories

3.4.1 Mechanical requirements. The mecnanical measurements of the equip-
ments shall conform to figures 1, 2, and 3. Equipment and full size drawings
will be available on request for examination at Naval Research Laboratory.

3.4.2 Degree of enclosure. The enclesure shall be splashproof in accord-
ance with MIL-STD-108.

3.5 Reliagbhilitv, The standarc shzall have az mean-time-betweer-failure (MTBF)
of 250C hours under snipboard conditionmns.

3 6 Parts and materials requirements. Materials and varts containing
mercury shall not be useé 1rn these standards unless specificallv required or ap-
proved by the procuring activity anc urless the presence ¢f mercurv is noted 1n
that requirement or approval.

3.6.1 Parts selection. Parts and materials snall be as specified herein.
When definite parts andé materials are not specified, a part or material shall be

used which will enable the standard to meet the performance requirements specified.

Acceptance or approval of & part or constituent material shall not be construed as
a guarantee of acceptance of the finished product.

3.7 Performance regulrements. The following requirements shall be met.

3.7.1 Warm-up. Warm-up shall be 4> minutes from a cold start (off at least

24 hours) to phase lock range (1 part in 108) The standard snall remain in phase
lock range for at least 24 hours and continue aging at tne rate specified in
Table IV.

3.7.2 Accuracv. The standard shall be acjustable from the front panel to
nominal frequency for a period of at least three vears. Consequently the cali-
bration cvcle for the oscillater module will be everv tnree vears and internal
adjustment w2ll be possible at & calibration laborator:.

3.7.3 Keproducibilitv. Reproducibilit:y shall be as shown in Table I.
Tvpicaliy, reproaucisility. after periods of loss of power of less than fifteen
minutes, shall be as shown in Figure 4.

3.7.4 Settability. Settability (see 6.4.8) shall be *1 PP10ll unlocked,
+2.5 PP1012 Jocked.

v
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Table I.

Reproducibility.

Type of memory

Fractional frequency differ-
ence after four hours

Volatile without reference
Volatile with reference
Non-volatile without reference
Non-volatile with reference

+1PP108

1 - 2pP1012
1 - 2pP10°
1 - 2pp1012
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Figure 4. Typical frequency reproducibility versus power reconnection time.
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3.7.5 Frequency stability. The standard deviation of frequency instabil-
ities shall not exceed the limits of 3.7.5.1. The equation of Table II shall be
used to compute the maximum standard deviation specified for the type standard.

Table II. Frequency stability.

Calculate using the following equation:

M
2 2 2 Z T .. 3?2
T (N, T,7) = o (2,1,7) = o_(1) = k=1 ""ktl 'k
¥y y 3 2(M-1)

N = number of samples
T = the period of sampling

T = the sample time

v, = average fractional frequency é
during interval k

M = total number of measurements

7 and N = 2 will pe used as a standard for
measurements

=]
"

3.7.5.1 Short term stability., After three davs of continual operation, the
5 MHz output signal of the standard shall meet the fractiomal frequency require-
ments of Table ITI.

Table III. Short term stability.

Fractional frequencv requirements
Averaging time Stability
100 milliseconds (ms) € PP 1013
1 second 2 Pp 1012
10 seconds 2 PP 1013
100 seconds 3 PP 1012

3.7.5.2 Oscillator aging. Quartz crystal oscillator aging in non-phase
locked operation (free running) shall meet the requirements of Table IV.
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Table IV. Oscillator aging.

Time period Aging rate
After one day of turn-on for the 3.3 pp10L0 per day
next three days
After four days for the next 2.1 pp1010 per day
seven davs
After 11 davs for tne next 0.661010 per aqay
60 days J

3.7.5.3 Orientation stability. The average frequency change observed
when the instrument 1s placed successively with each of its six surfaces down
shall not exceed 1.5 x 1079,

3.7.5.3.1 Inclination. The average frequency change observed at *45° shall
not exceed =5.0 x 10

3.7.5.4 Shock and vibration stabailitv The reouirements of Taple V shall
be met. Best mounting axis for gravity and vibration starility snall be markec
on tne outer case. The standard shall meet MIL—E—lﬁAOW Output frequencv shall
not varv due to shock and vibration by more tnan 2 PP 10°. The standard snall
meet the fcllowing vibration requirements of Table \ i1n tnree crinogonal planes
of orientation.

Table V. Vibration stability.

Frequency Phase noise
of Equavalent (m1lliradians)
vibration Displacement g factor {(peak tc peak valuesz—J
1
5 hertz (Hz) 60 mils ¢.08 0.32 ;
7 Hz 60 mils 0.15 0.32 i
10 Hz 60 mils .31 0.36 |
15 Hz 60 mils 0.69 ¢.80 i
20 Hz 40 mils , 00.8&2 ; Z.03 ;
25 Hz 40 mils ‘ 1.2¢& ~.82
30 Rz 20 mils 0.82 1.54
33 Hz 20 mils 1.11 1.73

3.7 5.5 Frequenc: stavility as a function of suppliv voltage. Tne fractional
frequency change observea for a ten percent variation in line voltage when operated
from alternate current (AC) power. or for *4 volts variation from 26 _volts when
overated from direct current (DC) power, shall nor exceec 2 PP 1011,

3.7.5.6 Frequency stability as a function of temperature. The fractional
frequency shift observed when the ambient temperature 1s varied from -28°C to
+65°C shall not exceed 5 PP 1010

3.7.5.7 Frequency stability as a function of load. The fractional frequency
change from open cirecuit to a 50 ohm resistive or reactive load shall not exceed
2 PP x 1011 on the 5 MHz and the 1 MHz outputs of a free running standard.

10
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3.7.5.8 Humidity. The output frequency shall not vary due to changes in
humidity by more than 5 PP 1010,

3.7.6 Output signals. The following output signals shall be provided:

(a) Output frequencies. These outputs shall be providec on both front
and rear BNC connectors and shall be labeled to 1dentify the
frequency.

(1) Five MHz sinewave at >1.0 V root-mean-square (rms) into 50 ohms.
(2) One MHz sinewave at >1.0 V rms 1into 50 ohms.
(3) 100 kEz squarewave at >1.0 V rms into 50 ohms.

(b) Output pulses. Time base cutputs shall be provided on front and
rear BNC connectors and shall be labeled to indicate type of
pulse.

(1) One PPS at +4,7V 210 percent into 5C ohms, 20 *1 micro-
seconds (ps) wide., Rise time less than 20 nanoseconds (ns).
Jitter less than 100 picoseconds (unsynchronized).

(2) One MPPS at 5 V PP into 50 ohms, TTL compatible, 0.1 (us) wide.

3.7.6.1 Harmonic distortion. The narmonic distortion levels in the 5 Miz
and 1 MHz output frequencies shall be at least 40 decibels (dB) below the re-
quired outputs.

3.7.6.2 Non-harmonically related outputs. The level of any signal com-
ponent not harmonically related to the 5 MHz and 1 MHz outputs shall be at least
110 dB below the required outputs.

3.7.6.3 Single sideband noise (dB/H:z). The level of single sideband noise
referencea to tne carrier in the 5 MHz and 1 MHz output signals shell be as shown
in Table VI,

Table VI. Single sidepanc noise (dB/Ez) referenced to carrier.

Carrier
Frequency from
carrier 5 MHz 1 MHz
10 Hz -13C -133
100 Hz -140 =140
1 kHz -160 -145
10 kHz ~165 -150

3.7.6.4 1Isolation of output circuits. Output circuits shall be isolated
so that a short circuit occuring on one frequency output line shall not degrade
the other frequency outputs. The phase noise from the 1 PPS shall be less than
0.005 ns on the 5 MHz and 1 MHz outputs,

3.7.7 Phase lock. The standard shall provide the capability of being
phase locked to the following external input signals:

11
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(a) 5 MHz (sine wave) 21 V PP
(b) 1 MHz (sine wave) or square wave) 21 V PP

(¢) 1 MHz (sine wave) +1 PPS 21 V PP
(d) 1 MH:z (sguare wave) +1 PPS 21 V PP

Phase lock input impedence shall be greater than 1000 onms. Locking range
shall be 1 part in 108,

3,7.7.1 Memorv overation. & memcrv capabilityv shall be proviacec on the
frequency standard in accordance to Options 1 or 2 cf 3.2, 1In addition the
memory shall store an analog voltage in digital forms.

3,7.8 Time base svnchronization The time base of the standard shzll be
capable of being synchronizea from tne following external input signals.

(a) 1 PPS 21 PP, >5 us wide

(b)Y 1 PPS +1 MHz sine wave (algebraicallv adaed) - equal amplitudes
of 1 - 3 V PP rinimum, pulse width >5 us.

(c) 1 PPS +1 MMz square wave {algebraicallv added) - equal amplitudes
of 1 - 3 V PP minimum, pulse width >5 us.

Svnchronization delav shall pe iess than (.200 us. The phase relationship be-
tween the 1 MPPS and tne 1 PPS shall not cnange upon svnchronization of the

1 PPS. Tne jitter between tne input pulse peing usec to svnchronlze the DTF,
ana the output pulse of the DIF, wnile svnchronizea shall measure o pe less
than 1 ns.

3.7.9 Operating controls, switches and indicators. The taime-frequency
standard shall be provided with contrels. switches and indicators which, with
the associated circuits, will permit adjustment and operation of tne standard.
All controis shall be ir accoraance witn heguirement 28 of MIL-STD-454.

3,7.9.1 AC operation incicator. An AC operation indicater shall be
mounted on the front panel. It snall indicate that tne AC line input is
energized.

3,7.4.2 Oscillator freguencv contrcls. Oscillator frequency controls
shzll be screwariver adjustable. Coarse anc fine oscillator frequencv controls
shall be accessible from the front panel. The coarse frequency control shall
provide quartz crystal frequency adjustment not less than 1 part in 107. The
fine frequency control shall provice adjustment ir PF 1011 witl 2 numeric readout
from 0 to 999. The controls shall be markec in tne positive direction adjacent
to the access hole. The holes shall be covered wnen not used and covers (plugs)
shall be secured to tne front panel witn z chain tvpe device.

3.7.¢.2.1 Linearity of fine frequencv adjustment. Linearity cf acdjustment
over the range of 999 PP 1011 shall be within *30 percent of the dial indicationm.

3.7.9.3 Time constant switch. A two-position switch, selecting either a
long or a short control loop time constant, shall be provided. The switch shall
be screwdriver adjustable and accessible via a front panel opening. The adjust-
ment shall be suitably identified. Time constants shall be 100 seconds or
1 gecond switch selectable.

12
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3.7.9.4 One MHz reference selector. A sine or square wave 1 MHz selector
switch shall be provided in the rear of the instrument. It shall enable accommo-
dation of a2 sine wave or square shape as the 1 MHz reference input,

3.7.9.5 Sync mode switch. A sync mode toggle switch shall be mounted on
the front panel of the standard to select the mode of operation. Two positions
shall be provided.

(a) Continuous: The continuous mode with timing sync input signals
being applied continuously, syncs to every input pulse.

(b) Intermittent: The intermittent mode, where timing sync input
gignals are applied intermittently, syncs to first pulse after
switch 1s thrown.

3.7.9.6 Svnc and unlock indicators. Two front panel indicators shall be
supplied.

{(a) Sync indicator to indicate synchronization to external 1 PPS

input.
(b) Unlock indicator to indicate a 1 MHz or 5 MHz dinput phase lock
loop condition,

3.7.9.7 Reset switch. A pushbutton switch shall be provided to reset the
unlock indicator circuit after a pnase lock interruption.

3.7.9.8 Circuit check switch and meter A switch and meter shall be
mounted on the front panel of the instrument. The switch and meter shall provide
facilities to monitor and check the pre-selected functions listed in Table VII.

3.8 Electrical power requirements.

3.8.1 Tower sources. The standard shall be agesignea to operate from
115 V rms =10 oercebt at fregvencies cf 50 Hz =3 percent, 60 Hz 5 percent
and 400 Hz 210 percent wnen either or neither side of the power supplv is
grounded., DC power shall be as specified in 3.£.3.

3.5.1.1 Voltapge transients. The standard shall not be damaged or inter-
ruptea by voltage transients of *20 percent or less amplitude and 2 seconds or
less duration.

2.8.1.2 Freguencyv transients. The standarc shall operate auring and not

be damagec or interrupted by freguency transients cof *3 percent for two seconds
or less auration.

3.8.2.3 Resonant points. Particular acttention shall be given tne elimina-
tlon c¢i circuits resonant at beat freguencies between the power frequency and
other frequencies present in the standard.

3.8.1.4 Primary power cable. The primary power cable assembly shall be
integral to and a permanent part of the power supply. It shall be in accordance
with MIL-C-28777/2. The legend 115 volts, alternating current (VAC) shall be
clearly marked adjacent to the point where the cable enters the power supply
panel.

13
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3.8.1.5 Fuse. A fuse and fuse holder shall be provided for 115 volt AC
operation.

3.8.1.6 Total power input. The totel power required to operate the stand-
ard shall not exceed 30 watts maximum.

3,8.2 1Internal standbv batterv. Thne standarc shall include an internal
standby battery power supply which shall be capable of operating the standard
for not less than seven hours, at +22° C(+2°-0°C) when the bpattery is fully
charged. A battery charging current anc battery voltage level posltion shall be
provided on tne front panel as part of the circuit check function. A front
panel toggle switch providing Manual Low, Manual High, and Autc positions shall
enable selection of the mode for charging the internal battery pack by charging
circuit in the standard. A pattery relay switch shall provide a mode so that
batteries can remain charged when transporting cold.

3.8.2.1 Batterv connection. Tne battery shall be internally connected
across the output from the power supply in such a way tnat the battery receives
charging current while the 115 volt power line is energized. During power input
interruptions, the battery shall automatically furnish power tc operate the
equipment with no break in operation during changeover. The battery shall be
capable of being disconnected and removed witnout interrupting equipment opera-
tion. Similarlv tne power supplv unit shall be capable of being disconnected
and removed witnout interrupting operation.

3.8.2.2 Cutout protection for batterv. 4 cutout circuit shall protect the
battery from completely discharging during extended 115 volt power interruptions.
The cutout shall be set to disconnect the battery before the battery voltage
drops to a point which will result in either deterioration in equipment perform-
ance or damage to the battery.

3.8.3 External DC power. The stancard shall be capable of operating from
an external DC source of 24 to 30 vol:s, direct current (VDC), 26 watts (cold
start) and 12 watts nominal. A connector (MS3102E-10SL-38) 1n accordance with
MS 3102 shall be located at the rear of the standard anc bear the legend +22 to
+30 V EXT. DC IN adjacent tec tne connectotr with appropriate pin identification
markings. The standard shall be capatle cof switcning from AC or batterv power to
external DC power with no break ir operation.

3.9 Electromagnetic interference. Tne standara shall conform to the re-
quirements of MIL-STD-461 for Class IC equipment.

3.9.1 Reduction. Any parts employed for the reduction of electromagnetic
interference, such as cavacltors and filters, shall be of & type approved by the
procuring activity.

3.1C Magnetic characteristics. Tne standaras shall conform te the magnetic
characteristics requirements of MIL-E-16400, including magnetic field, external
magnetic fields, electromagnetic compatibility, magnetic signature, magnetic ma-
terials, and eddy current magnetism, except as hereinafter specified.

3.11 Design and construction. The standard shall be designed and construc-
ted in accordance with the requirements specified.
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3.11.1 Dimensions and weight. The housing dimensions of the standard shall
be 12 inches (304.8 mm) long by 5 1/2 inches (139.70 mm) wide by 7 3/4 inches
(178.55 mm) high. The weight with batteries shall be 25 pounds maximum.

3.11.2 Construction. The standard shall use miniature construction where
possible., Maximum use shall be made of integrated circuits and non-repairable
subassemblies,

3.11.2.1 Accessibility. Accessibility shall be 1n accordance with Re-
quirement 36 of MIL-STD-454,

3,11.2.2 1Identification plates. Unless otherwise specified herein, the
standard shall carry identification and marking in accordance with MIL-P-15024,

3.11.2.2.1 Location and marking. A metal identification name plate shall
be affixed to the standard. As a minimum, the following shzll be marked on the

identification plate.

(2) Nomenclature or noun name
(b) Contract number
(¢) Specification number

(éd) Class
(e) Serial number
(£) U.Ss.

3.11.2.2.2 Overall. The overall identification plate of each standard
shall be affixed to the outside of the enclosure.

3.11.2.3 Thermal design. Any heat-producing or heat sensitive parts shall
have sufficient heat sanking to limit heat concentration and preclude degrada-
tion of circuit boards and other parts Unless otherwise requirec bv the speca-
fication, forced air cooling shall not be used.

3.12.2.4 Finish. Unless otherwise specified, the exterior painted finish

of the standard shall be gray enamel in accordance with Type III, Class 2 of
MI1-E-15090.

3.11.2.4.1 Unpeinted surfaces. The exterior finish of unpainted module
surfaces shall be clearec anodizea, in accordance with Type II1, Class I of
MIL-A-8625,

3.11.2.5 Electror tubes. Unless specifically approved in advance by the
pr~ruring activity, electron tubes shall not pe used.

2,11.2.6 Panel.

.11.2.6.1 Panel marking. Panel markings snall be screened, engravec, or
etched into the metal.

(3]

3.11.2.6.2 Controls. All controls necessary for operating the standard
shall be placed on the front panel, except for the sine-square wave 1 MHz refer-
ence input selector switch, which shall be mounted on the rear panel. Buffered
outputs of 5 MHz, 1 MHz and 100 kHz shall be mounted on both rear and front
panels.

15
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3.11.3 Enclosures.

3.11.3.1 Stvle. The standard shall be designed for rack mounting, portable
use, and panel mounting. The standard shall be enclosed in an anodized or
painted aluminum housing equipped with a flat retractable handle on the top of
the case, The case shall be suitable for installation in racks by means of a
rack carrier and shall have panel mounting holes for installation therein.

3,11.3.,1.1 Handle. One hingec retractable steel reinforced leather handle
shall be provided on the top of the case. The grip portion of the handle shall
be at least 3/4 inch (.750 mm) wide.

3.12 Environmental requirements. Environmental requirements shall be as
specified herein (see 3.7.5.3, 3.7.5.3.1 and 3.7.5.4).

3.13 Safetv. The design shell promote maxaimur safety of both operationzl
and maintenance perscnnel and equipments curing all pheses of operational l:ife
as specified in Requirement 1 of MIL-STD-454,

3.13.1 Personnel protection. Tne design shall incorporate methods to pro-
tect personnel from accidental contact witn voltages in excess of 30 Vrms or DC
while operating a complete standard.

3.13.2 Control positions. Controls shall pe identifiea in such & manner
that operators do not easily cause damage to the standards.

3.13.3 Line fuses. A fuse shall be provided in one side of the incoming
power supplv line. Unless otherwilse specified, the fuse shall be accessiple at
the rear panel.

3.14 Test, measurement and diagnostic equipment (TMDE) (see 6.4.13). Test
provisions for the equipment snall conform teo Requirement 32 of MIL-STD-454,
except as specified herein,

2,1¢.1 Test point criteria. M.ltaple use of tes:t points 1s perritted for
tne following reguirements.

(2) Signal quality and circuit performance. Test points, test jacks,
or both shall be provided to permit the injection of signals
where applicable anc the monitoring of signals at the input/
output terminals of the svstem. each unit and each assemblv
(see 6.4.10),

(b) Calibration. All purlt-in TMDE shall be provided witn test points
or test jacks. or botn, or the Zron: panel tc allow isolation of
the TMDE from the prime circuit and the injection of test signals
into the TMDE for purposes of calibration of the prime system
system/unit while the built-in TMDE is removed for calibration
repair or replacement. All TMDE alignment and adjustment fea-
tures shall be organized to enable the technician to view all
pertinent instrumentation at the same time he is making any TMDE
adjustments.

16
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(¢) Fault isolation. Test points, test jacks, or both, shall be
provided to permit the injection/measurement of signals at
input/output terminals where applicable of the unit, assembly
or subassembly (see 6.4.9) input/output terminals to determine
satisfactory operation or malfunction of the unit, assembly,
or subassembly.

(d) Shop testing. Shop testing of assemblies and subassemblies shall
be performed with the assemblies and subassemblies removed from
the prime equipment. Test points shall be provided so that the
assembly can be (a) activated (such as DC and dynamic signals
applied, and (b) checked for quality of operation. Assembly
and subassembly test points shall be provided in a single con-
nector. Assembly and subassembly test points when approved by
the procuring activity may be placed at various nodes or loca-
tions on the assembly and subassemblv.

3.14.2 General purpose electronic test equipment (GPETE). GPETE for use
at 21l levels of maintenance shall be selected from the standard and substitute
standard GPETE types listed in MIL-STD-1364.

3.14.3 Built-in test equipment (BITE),

(a) BITE levels. BITE shall be provided for the following levels.

(1) ZLevel A BITE shall provide a GO, NO-GO indication of per-
formance and quality of the DTF standard., As a minimum,
level A BITE shall indicate the unit is powered and oper-
aring with battery condition indicated anc with monito-
ring of functions indicated in Table II.

(2) level B BITE shall provide 2 GO, NO-GO determination of
quality and performance of each assembly. As & minimum,
Level B BITE shall monitor the functioms indicated in

Table VII,
Table VII, ircuit mornitor functions.
Circuit check
Switch position Description
5 MHz output Indicates operation of 5 MHz output
1 MHz output Indicates operation of 1 MHz output
100 kHz output Indicates operation of 100 kHz output
Memory voltage Indicates level of pnase lock loop
control voltage
5 MHz or 1 MHz Indicates 5 MHz or 1 MHz reference
reference input input signal level
Lock indicator Indicates lock condition - direct
1 MHz phase meter output

17
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Table VII, Circuit monitor functions. (Continued).

Circuit check
Switch position Description
Battery charge/discharge Indicates relative level of charge/
current aiscnarge current
Battery voltage Indicates internal batterv voltage
External DC Indicates external DC voltage input
level

Quter oven Indicates outer oven operation
Regulator voltage Indicates voltage regulator operation
Inner oven monitor Indicates inner oven operation

(b} BITE activataion.

(1) Level A activation shall be automatic and not require oper-
ator initiation.
(2) Level B activation mav be automatic or manual.

(¢) GO-NO GO indacators. All BITE GO, NCO-GOC indicators shall be covered
or uncovered, as reguired., If covered, thev ghall be made visi-
ble by the removal of not more than one cover plate.

(1) 1Indicators for Level A BITE snhall be lights, meters, or
other indicators installec on the svstem/unit control
panel.

(2% Indicators for Level B BITE shall be providec on the front
panel of tne DTT stendara.

(d) BITE dependability.

{1 Level & BITE shall aetect DTF stancard fa:ilure at least 98
percent of the time.

(2" Level B EITE shall i1sclate at least 9C percent of tne de-
tected system/unit failures to the assemply.

3.15 Self-check. Provisions shall be made for gquicklv and accuratelv moni-
toring the operation of the stancards 1n accoraance with Table VII.

3.16. Accessories. When ordered the following accessories shall be
provided:

(a) Circult board extenders
(b) Module extender cables

3.17 Quantitative maintainability requirements. The mean corrective main-
tenance time (MCT) shall not be greater than 15 minutes when repair is made at
the organizational level (see 6.4.7) by replacement of modules, chasis mounted
electronic, electro-mechanical, electrical, and mechanical parts. The MCT of
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the repairable modules shall not be greater than two hours when repair is accom-
plished by replacement of plece parts.

3.17.1 Interchangeability. Mechanical and electrical interchangeability
shall exist between similar assemblies, subassemplies, and replaceable parts
supplied by & supplier. 1In the design of the equipment provisions shall be
made for aesign tolerance sufficient to accommocate various articles such as
transistors, integrated circuits, resistors, and other parts having the limiting
dimensions and characteristics set forth in the specifications for the particular
part involved without departure from the specified performance,.

3.17.2 Storage. The standards shall not be adversely affected and shall
perform in 3.7 after storage in the nonoperating condition for a period of four
months at temperatures specified.

3,17.2.1 Handling procedures. Standards in non-operating storage for
periods greater than four months shall contain tne legend CAUTION on the standard
enclosure. Precautions that must be followed to preclude adverse affects and
damage auring storage shall be indicated on the enclosure. Other methods and
approcaches to this reguirement are permissible, provided the standaras conform
to tne performance requirements of this specification, and tne alternate methods
and approaches used are approved by the procuring activity.

3,16 Workmansnip. Wworkmanship shall be in accorcance witn Requirements 9
and 32 of MIL-STD-454 and as specified herein.
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4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibilitv for inspection. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise speci-
fied in the contract or purchase order, the supplier mav use his own or any
other facilitv suitable for the performance of the inspection requirements spec-
1fied herein, unlesc disapproved by the Government. The Government reserves
the right to perform anv of the inspections set forth in the specification
where such inspections are deemed necessarv to assure supplies and services con-
forr to prescribed requirements.

4.1.1 Government verification. All quality assurance operations performed
by the supplier will be subject to Government verification at any time, Verifi-
cation will include: (a) surveillance of the operations to determine that
practices, methods, and procedures of the wvritten quality program are being pro-
perly appliea, (b) Government product inspection to measure quality of product
to be offered for acceptance, and (c) Governmert product inspection of delivered
products to assure compliance with all inspection requirements cof this specifica~
tion. Failure of the supplier to promptlv correct deficiencies discovered bv him
or of which he is notified shall be cause for suspension of acceptance until cor-
rective action has been made or until conformance of product to prescribed criteria
has been demonstrated.

4.2 Classification of examinatior and tests. The method ¢f examination and
testing shall be c¢lassified as follows:

(a) First article inspectior (see 4.3)
(b) Qualaty conformance insvection (see 4.4)

(1) Production inspection (see 4.4.1)

{(2) Productzon control inspection (see &4.4.2)

(3) Environmental tests (see 4.4.3)

(41 Inspection of preparation for deliverv (see 4.6)

(¢) Reliabilitv tests (see 4.4.4)
(¢} Maintainapility demonstration (see 4.4.5)

4.2.1 Test equipment. The ecuipment specified in Table VIII shall be used
to conduct tne tests specified herein. Such test equipment snall be calibratea
in accordance witr the requirements of MIL-C-45662.

4.3 First article inspection. Urless otnerwise spvecified (see 6.2.1),
four units snall pe requirec for firs:t arcicle inspection. irst article in-
spection snall consist of all examination and testing necessary to determine
compliance with the requirements of this specification. First article inspection
shall include the tests specified in Table IX.
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Specified type or equivalent Acceptable
Item Functional title required characteristics alternate systems
1 | Reference Frequency HP 5061a
Standard
2 Quartz Crvstal FEI FE-1504
5 | Computing Counter/ HP 5360A/53754
Kevboard
4 Time Interwval Plug-in HP 5379A
for Item 3
5 Spectrum Analyzer HP EQ3-~85538B
6 Wave Analyzer GR 19104
7 Digital Recorder for HP 5050B
J use with Iter 3
8 Variable 1 Capable of output in
| | suto-Transformer l excess of 132 Volts
| | AC, 25 Watts
¢ | TFiltered DC Power Electro Model EFB
| Supply
10 )Mixer/Trigger HP K10-5061
| Plug-in
.1 | Attenuator, 1l dE, HP 355C
' 1 dB steps, 50 ohms
12 | Attenuator, 120 dB, HP 355D
’ 10 dB steps, 1
50 ohms |
| 13 | Environmental Test |
> | Chamber |
| 14 | Error Multiplier FEI FE-47A {
;15 | Microwave Multiplier FEI FE-60864 |
l 16 loscilloscope Tektronix 454 5
17| Expanded Scale AC i Simpson 1349 |
1 f Voltmeter ‘ |
| 1€ DC Connector ! ITT Cannor '
, g | MS 3106-R10SL~35(C)
} 19 I Digital Phase FE-404a
! ‘ Comparator {
P20 50 ohm Feedtnrougnr FEI 10971-2640
] ) Termination ‘ or HP110488
. 21 | TIL Load Box | FET FE-61014
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4,4 Quality conformance inspection.

4.4.1 Production inspection. The following product inspection shall be
perfcrmed on every unit delivered. Unless ctherwise specified herein the tests
shall be performed under the conditions specified in 4.5.1.1 and after the
ingtrument has been placed in operation as specified in 4.5.1.2.

4.4,1.1 Pre-operational inspection (preliminarv). Before the instrument
is placed in operation, the inspection in 4.4.1.1.1 shall pe accomplished.

4,4.1,1,1 Visual and dimensional examination. The equipment shall be
examined visually and dimensionally toc deterwine tnat the quality of all mate-
rials and workmanship is as specifiec herein. The fcllowing characteristics
shall be examined:

(a) Completeness

(b) Identification plates, adentification markings, and labels
(see 3.11.2.2)

(¢) Alagnment and tightness

(d) Finish (see 3.11.2.4)

(e) Fit and placement of units ané parts

(f) Ease cf operation of jacks, switcnes and sliding parts

(g) Mountings and brackets

(h) Fastening and securing of devices or parts

(1) Accessibility of units ana parts for replacement (see 3.11.2.1)

(1) Welded and soldered joints

(k) Forms, harnesses, and other wiring

{1} Grounding connections

(m) Overall dimensions (see 3.11.1)

(n) Treatment for prevention cf corrosion

4.4.1.2 Operational tests. Each standard shall be energized as specified
in 4.5.1 and subjectea to the following operating tests,

4.6,1,2.1 Carcuit check. The circuit check switcr shall pe set to each
positior and the indicatior of the associzted meter shall be cobserved and com-
pared for conformity with acceptable range of meter indications shown on the
front panel. 1If a meter reading is outside the range of typical indication,
this alone shall not be a cause of rejectior 1f the unit meets the recuirements
of the remainder of tnis specification.

4.4,1.2.1.1 Set-up.
(a) DTS standarc, [unit under tes:t (UUT)].
Inputs: 115 VAC/60 Hz

1 MHz and 5 MHz reference signal
+26 VDC %4 VDC external power source
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4,4.1,2.1.2 Procedural steps.

(a) Apply 115 VAC or +26 VDC input power and allow standard to warm—up
for a minimum of one hour.

{(b) Begin with circuit check switch in the LOCK INDICATOR position,
Allow standard to stabilize and achieve a lock condition as
indicated on the meter.

{c) Continue to rotate tne CIRCUIT CHECK switch clockwise, pausing
at each switch position to assure meter indication is approxi-
mately in conformance with the nominal indication (region in-
dicated in red, next tec each switch position). Also refer
to Table X.

4.4,1.2,2 5 MHz output. The standard shall be connected as described.
The following procedural steps shall be performed to verify compliance with
3.7.6a(l).

4.4,1.2.2.1 Set-up.

(a) Frequencv error analyzer, Frequencv Electronics Model FE-47A, or
equivalent.

Meter range. 1010

Inputs: 5 MHz reference from cesium standard
5 MHz from DTF standard
115 VAC/60 Hz

(b) Radio frequency (RF) voltmeter, Boonton Model 91H, or equivalent,
with 5C ohm probe.
(¢) DTT standard, (UUT)

Inputs: 115 VAC/60 Hz
Qutput: 5 MHz

4$,4.1.2.2.2 DProcedural steps.

(a) Apply 115 VAC input power to the standard and allow it to warm-up
for a minimum of one hour.

(b) Usxing tnhe frequencv error analvzer, adjust the standard to an
accuracy of 1PP1010, The 5 MHz output shall conform to 3.7.2,

(¢) Using the RF voltmeter, measure the 5 MHz output level, for com-
formance with 3,7.6a(1).

w.c.1.2.% 1 Mhz output. Tne stancara shall be connectea as aescribed.
The following procedural steps shall be performed to verify compliance with

3.7.6a(2).
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Table X. Circuit check.
Approximate meter
Test switch position reading Requires
A 5 MHz +6 to +10
B 1 MHz +6 to =10
C 100 kHz +6 to -10
D-1 Lock Ind. +6 to +§ No Reference
Lock Ind. SWEEP =0 Reference-Unlocked
Lock Ind. 0 Locked To Reference
D-2 Memory V. ADJ +1 to +9 Locked to Reference
Memory V. 0 or 10 Unlocked/No Reference
E Ref. Input
Ref., 5 MHz +6 to +10 1 to 10Vp~p Input
Ref, 1 MHz +€ to =10 1 to 4Vp~-p Input
13 Quter Oven +4 to +10
G Inner Oven +4 to +1C
H Reg. Volts +2 to +4 +22 tc +30V Input
I Battery Volts +6 tc +10 Lsable Range
J Batterv Charge MAN LO +C.2 to +0.5
f Batterv Cnarge AUTO +(.5 te +5.0
| Batterv Charege j MAN HI +4.0 to +5.0
K DC Input }7 +7 to +10

4,4.1.2.3.1 Set-up.

(a) RF voltmeter, Boonton Model 91K. or equivalent, with 50 ohm
probe.
(r) DTF standard (UUT)

Inputs: 115 VAC/60 Hz
Output* 1 MHz
. 1 o og

Procedurzl steps.

(g) Apply 115 VAC input power and allow standarc to warm-up for a
minimum of one hour.

(b} Using the RF wvoltmeter, measure the 1 MHz output level fer con-
formance with 3.7.6a(2)

4.4,1,2 & 10C khz output. The stanaard shzll be connected as aescribed,
The following procedurzl stepe shall be performed to verift compliance witn
the specification requirement. Tne 10C kk: 1s derivec from tne 5 MRz anc shnall
conform to 3.7.2.
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4.4.1.2.4,1 Set-up.
(2) DTF standard (UUT).

Inputs: 115 VAC/60 Hz
Output: 100 kHz

(b) Oscilloscope, Tektronix, Model 545, or equivalent.
{(c) Load box (TTL compatible)

4.4.1.2.4.2 Procedural steps.

(a) Applv 115 VAC input power and allow standard to warm-up for a
minimum of one hour,

(d) Using the oscilloscope, measure and record the peak-to-peak
output level and symmetry. The level of the 100 kHz output
shall be measured for conformance with 3.7.6a(3). The shape
of the 100 kHz output shall measure to be a square wave with
overshoots and undershoots no greater than 10 percent when

operated into 50 ohms.

4,4,1.2.5 1 PPS output. The standard shall be connected as described.
Tne foilowing procedural steps shall be performed to verlify compliance with
3.7.6.p(1).

4.4.1.2.5.1 Set-up.
() DTF standard (UUT).

Inputs: 115 VAC/60 Hz
Qutput: 1 PPS

(b) Oscilloscope, Tektronix, Model 545A, or equivalent.

4,4,1.2.5.2 Procedursal steps.

(a) Apply 115 VAC input power and allow standard to warm-up for a

minimum of one hour.
(b) Using the oscilloscope, measure the pulse width and the peak-to-
peakr output levels for confermance witn 3.7.6b(1).

4,4.1,2.6 1 MPPS output., The stanaard shall be connected as described.
Tne following proceaural steps shall be performed to verify compliance with

3.7.60(2).

4.4,1.2.6.1 Set-up.
(a) DTF standard (UUT).

Inputs: 115 VAC/60 Hz
Qutput: TTL load box
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4,4,1.2,6.2 Procedural steps. R

(a) Apply 115 VAC input power and allow standard to warm-up for a
minimum of one hour.

(b) Using the oscilloscope, measure the peak-to-peak output levels
and the pulse width for conformance with 3.7.6b(2).

4,4.1.2.7 Time base svnchronization. One PPS - Connect a reference 1 PPS
input signal which conforms witnh 3.7.8a2 to the one PPS in BNC of the standard
and move the SYNC MODE switch which conforms to 3.7.9.3 to the continuous posi-
tion to test for time synchronization. A SYNC INDICATOR on the front panel
shall be tested that it indicates synchronization to the externmal one PPS input
with the SYNC MODE switch in both tne continuous and intermittent positions.
After synchronization the output one PPS of the DTF shall be compared with the
reference one PPS to determine the SYNC DELAY which should measure to be less
than 0.200 us. The phease relationship of the one MPPS with the one PPS shall
be checked before and after svnchronlzation of the one PPS to test that it
remains the same, The jitter between the input pulse being used to synchronize
the DTF, and the output pulse of the DTF, while synchronized shall be measured
for conformance with 3.7.8.

4.46.,1.2.8 Phase lock characteristic., The following shall be tested:

4,4,1,2,6.1 5 MBz. Connect a 5 MEz reference signal wnich conforms to
3.7.7a onto the 5 MHz reference in BNC on the standard and set the circuit
check meter on the lock indicator position. The meter should show the direct
1 MHz phase meter output and indicate when the DTF standard is phase locked. e
If the frequencv of the DTF is outside of the locking range, its frequency can
be determined bv the direction and time 1t takes the needle of the meter to
sweep full scale (1 us! anc tne DTIF can pe tunec intc the locking range with
no additional equipment.

4,4,1,2,8.2 1 MHz. A MHz reference signal which conforms to 3.7.7b or
¢ or d shall be connected onto the 1 MBz +1 PPS on BNC or tne stanaard and
the same procedure as given under 5 MHz followed.

4,4,2.2,8.3 Unlock andicater The unlock incicator on the front panel
shall be checked that it indicates 1 MHz and 5 MHz input phase lock loop condi-
tion. The standard shall be connected as described. The following procedural
steps shall be performed to verifv compliance with 3.7.9.65,

4.4.1,2.6.3.1 Set-up.
(a) DTF standard (UUT).

Inputs: 115 VAC/60 Hz
5 MHz reference gignal from standard
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4,4.1.2.8.3.2 Procedural steps.

(a) Apply 115 VAC input power and allow standard to warm-up for a
minimum of one hour.

(b) Set the standard's CIRCUIT CHECK switch to the LOCK INDICATOR
position. The meter should indicate a reading of approximately
Zero. Depress the RESET switch, the UNLOCK indicating lamp
should be extinguished.

(c) Remove tne 5 MBz reference input signal to the standard. The
UNLOCK indicator lamp should light and the CIRCUIT CHECK meter
should indicate between +€ and +9.

4.4.1.2.9 Memory operation. The memoryv operation shall conform with
3.7.7.1. It shell pe tested by first phase locking the DTF with a 5 MHz or
1 MHz reference input signal described in 4,4.1,2.8 and setting the circuit
check meter on the memorv voltage position. Record tne meter reading. Discon-
nect tne reference signal. Compare the memorv voltage meter reading with the
recorded one. The memory voltage reading should be the same as previously re-
corded, A phase recording should be made during this procedure and continued
for severzl hours showing nc frequency change greater than 3 PP 1011, To test
the non-veolatile memory overation (Option 2) of 3.3, follow tne above procedure,
ana 1 addition record the frequency, tnen remove all power, After power is
restorec, the DTF should return to within 1 or 2 parts in 109 of its previous
frequency before the power was removed. Tne memorv veltage should read within
*1 smell division on the meter dial.

4.4.2 Production control inspection. Production contrel inspection shall
be conducted on a sampling basis in accordance witnh 4.4.2.1. This inspection
shall comprise the examination and testing of 4.4.2.2 towarce proving satisfactory
performance through the entire range of operat:ion, detectlon of deterioration of
the design or deviations from approved processing of materials, anc demonstration
tnat tne standard will function satisfactorily under adverse conditions. Unless
otherwise specified herein, these tests shall be conducted at normal ambilent
roowr temperature.

~.4.2.7 Sampling plan. From each lot which has passed the proauct inspec~
tions of 4.4.1, a2 random sample of units shall be selected and subjected to
production control inspection. Sampling shall be 1in accordance with MIL-STD-105,
General Inspection Level 1, and an AQL of 1.5 percent.

4£:4.2.2 Rejection. If an inspection lot 1s rejected, the supplier may
withdraw tne lot from further inspection. The supplier mayv also rework z re-
jected lot to correct the defects or screen out the defective units and rein-
spect the lct using tightened inspection. Rejectea lots shall be kept separate
fror tne new lot and snalli not lose their identities. The results of each test
shall be compared with the requirements of this specification. Faillure to con-
form to thils specification for any test shall be counted as a defect, and the
unit shall be rejected. If the number of rejections in any sample exceeds the
acceptance number for the sample, the lot represented by the sample shall be

rejected.
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4,4.2.3 Production control tests. One out of every ten standards shall be
subjected to the following tests.

4,4,2.3,1 Orientation stabilitv. The standard shall be connected as de-
The following procedural steps shall be performed to verify compliance

scribed.
with 3.7.5.3.

4,

4.2,

(a)

(o)

(>

§.4,2.3,2
connected as described. The following procedural steps shall be performed to
verify compliance with 3.7.9.2,

Cx

4.2,

3.2

(a)

3.1.

1 Set-ur.
Frequency error analyzer, Frequency Electronics Moael FE-47A,

cr equivalent

Meter range: 107

Inputs: 5 MHz reference from cesium standard
5 MHz from DTF standard (UUT)
115 VAC/60 Hz

DTF standard (UUT)

Inputs: 115 VAC/60 Hz
Output 5 MHz

.2 Procedurzal steps.

Applv 115 VAC input power and allow standard to warm-up for a
minimum of one hour.

Acjust the standara to a Zero indication on the FE-47A on 1ts 109
range with the standard in its normal oraientation,

Place the standard an five otner orientations (left side down,
tor down, right side down. back dowr, front cown) for about
one mlnute 1n each position. Recorc at least ten one second
measurements for each position tc assure that the frequencv
shift does not exceed the requirement of 3,7.5.3.

Measure es in {(c) the average frequency change for inclination
of #45° for confcrmance with 3.7.5.3.1.

Fine and coarse freguencv adjustment. Tne stanaard shall be

.1 Set-up.

Frequency error analvzer, Freduencv Electronics Model FE-474,
or eauivalent.

Meter range: 108 and 1010

Inputs: 5 MHz reference from cesium standard
5 MHz from DTF standard (UUT)
115 VAC/60 Hz

32



Downloaded from http://www.everyspec.com

MIL-T-28816(EC)

(b) DTF standard (UUT)

Inputs: 115 VAC/60 Hz
Qutput: 5 MHz

4.4.2.3.2.2 Procedural steps.

(a) Apply 115 VAC input power and allow standard to warm-up for a
minimum of one hour.

{(b) Remove FINE and COARSE ADJUST covers and set the FINE ADJUST
to 500 as indicated on PART IN 101l counter. Vary the
COARSE ADJUST to provide a zerc indication on the analyzer's
meter. Set analyzer to 108,

(¢) Vary the FINE and COARSE ADJUST controls to their maximum clock-
wise position. Measure and record the frequencv offset indi-
cated on the analyzer's meter.

(¢) Vary tne FINE and COARSE ADJUST controls to tneir maximum
counter-clockwise position. Measure and record the frequency
offset indicated on the analvzer's meter.

(e) Calculate the total frequency variation between the maximum
positions of the frequency adjustments and determine whether
it complies with 3.7.9.2.

(f) Repeat step (b) and set meter range of analyzer to 1010,

{(g) Vary FINE ADJUST from O to 999 and record total excursion.

(h) The fine frequency contreol shall be varied over its range of
999 PP 1011 while measuring the output frequency. Linearity
of adjustment shall conform with 3.7.9.2.1,

4,4.2.3.3 Freguencv stebilatv versus loac., The stanaarc shall be connected
as described. The following procedural steps shall be performea te verify com-—
pliance with 3.7.5.7.

4,4.2,3.3.1 Set-up.

(g1 Frequency errcr analyvzer, Frequency Electronics Moael FE-<74,
or equivalent.

Meter range: 1010
Inputs: 5 MHz reference from cesiur standard
5 MHz from DTIF standard (ULT)
115 VAC/60 Hz
(b) DTF standard (UUT).

Inputs: 115 VAC/60 Hz
Output: Load (defined below)

4.4.2.3.3.2 Procedural steps.

(a) Apply 115 VAC dinput power to the stapdard and allow one hour
minimum for warm-up.
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(b) Place a 1,000 ohm, 1/2 watt resistor, in series with the analyz-
er's input from the standard.

(c) Using the analyzer, measure the output frequency offset as in-
dicated on the analyzer's meter.

(d) Place a short across the 1,000 ohm resistor and measure the out-
put frequency offset as indicated on the analyzer's meter,
allowing the DIF to stabilize.

(e) Tne offsets measurea shall not exceea the requirement of 3.7.5.7.

4.4,2,3.4 TFrequencv stabilitv versus supplv voltage. The standard shall
be connected as described. The following procedural steps shall be performed
to verify compliance with 3.7.5.5.

4,4.2.3.4.,1 Set-up.

(a) Trequency error analyzer, Freauencv Electronics Model FE-47A,
or equivalent.

Meter range: 1010

Inputs: 5 MHz reference fror cesium standard
5 MHz from DTF standard {(UUT)
115 VAC/60 Bz
+22 tco +30 VDC external soruce

(b) DTF stanacard (UUT).

Inputs: 115 VAC/60 Hz
OQutput: 5 MH:z

(¢) Auto transformer, variac, or equivalent
100 watts minimum

(d) DC power supply, power design, Model 4005, or equivalent,
variable, +22 to +3C VAC, 1.5 A.

4.4.2.3.4.2 Proceaural steps.

(a) Apply 115 VAC input power to the Stancara anc allov a minimum
of one hour for warm-up.

(b) Usaing the Variac, set the input voltage level to 115 VAC.
Measure and recorc the output freguencv as indicated on the
analyzer's meter,

(¢) Repeat step (b) with the Variac set to 103.5 VAC.

(d) Repeat step (c) with the Variac set to 126.5 VAC,

(e) Connect external DC, set et +2€ VDC anc remove 1105 VAC source
from standard.

(f) Measure the 5 MHz output frequency using the frequency error
analyzer.

(g) Vary the external DC level to +22 VDC and measure the frequency
change as indicated on the frequency error analyzer.

(h) Vary the external DC level to +30 VDC and measure the frequency
change indicated on the frequency error analyzer.
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4.4.2.3.5 Warm-up. (plotted curve) The standard shall be connected as
described. The following procedural steps shall be performed to verify com-
pliance with 3.7.1.

4.6.2,3.5.1 Set=-up.

(a) Frequencv error amalyzer, Frequency Electronics Moael FE~474,
or equivalent.

Meter range: 108

Inputs: 5 MHz reference (cesium standard) 1-10 V
5 MHz from DTF standard (UUT)
115 VAC/60 Hz

(¢) DTF standardé (UUT)

Inputs: 115 VAC/60 Hz
Output: 5 MHz

(¢) A warm-up curve shall be plotted for the standard from a cold
start (off at least 24 hours) for conformance with 3.7.1. The
frequency snzll be recorded every 30 seconas and additionally
tne lowest frequency shall be noted for plotting the warm-up
curve,

(d) After warm~up, adjust the analyzer to the PP1010 range and vary
the DTF standard's FINE or COARSE ADJUST to assure that Lock
has occurred between the DTF and¢ tne reference signal. A phase
recoraing shall be made to recorcd the pnase locked loop con-
dition ¢f the standara for the next 24 hours.

4.4.2.3.6 Agang. The standarc shall be connected as describec. The fol-

~

lowing proceaural steps snall be performed te verifv compliance with 3.7.5.2,
L,4,2,2.€,1 Set-up.

(2) Frequency error analyzer, Frequency Electronics Model FE-47A,
or equivalent

Meter range: 1010
Inputs: 1 MHz or 5 MHz reference from cesium standarc
1 MHz or 5 MHz fror DTF standard (UUT)
115 VAC/60 Hz
(b) DIF standard (UUT)

Inputs: 115 VAC/60 Hz
OQutput: 5 MHz or 1 MH:z

{(c) Chart recorder, Esterline-Angus Model AW, or equivalent.
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4,4,2.3.6.2 Procedural steps.

(a)
(b)
()

4.4.2.3,7

Apply 115 VAC input power and allow standard to warm~up for one

day.

After one day of minimum warm-up time, begin a chart recording

of the output frequency.
Continue to record tne output for 2 weeks to test for conformance

of the aging

5 MHz output.

rate with requirements of Table IV,

The standard shall be connected as described.

The following procedural steps shall be performed to verify compliance with

3.7.5.1.

4.4,2.3.7.

(a)

(®)

(c)
(d)

(e)

4.4,2.3,7.
(a)
(b)

{c)

(&1

4.4,2.3.8

1 Set-up.

Spectrum Analyzer, Hewlett-Packard Model 141S/8554L/5882A, or

equivalent.

Bandwidth: 50

MHz

X Band Multiplier, Frequency Electronics Model FE-7049., (Equiva-
lent system can be used for X pand multiplier.)

Wave Analyzer,

General Radic, Model 1910A, or equivalent,

Lovw noise amplifier, Princeton Applied Research, Model PAR-113,
(Equivalent system can be used for low noise amplifier.)

DTF standard,

(uuT).

Inputs: 115 VAC/60 Hz

Output: 5 MH:z

2 Procedural steps.

Apply 115 VAC input power to the standard and allow it to warm-up

for a2 minimur of 3 aavs.
Using tne X band multiplier and computing counter, measure the

short term stability for the averaging times of 100 ms, 1 second,

10 seconds, and 100 seconds tec assure conformance with 3.7.5.1

(Table III).

Using the spectrum analyzer, measure the narmonic content of the
5 MHz output signal to assure the stanaard meets the requirements
of 3.7.6.1 and 3.7.6.2,

Using the X band multivlier, low noise amplifier and wave analyzer,

measure tne phase noise &t 10 Hz, 100 Hz, 1 kHz ana 10 kHz tec
assure that it meets the requirement of 3.7.6.32 (Table VI),

1 MHz output.

The standard shall be connected as described.

The following procedural steps shall be performed to verify compliance with 3.7.6.
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4.4.203-801 set-ch

(a) Spectrum Analyzer, Hewlett-Packard Model 141S/8554L/85524,
or equivalent.

Bandwadth* 10 MHz
(b) DIF standard (UUT).

Inputs: 115 VAC/60 Hz
Qutput: 1 MHz

4.,4.2.3.8.2 Procedural steps.

(2) Apply 115 VAC input power and allow standard to warm-up for a
minimum of one hour.

(b) Using the spectrum analyzer, measure the harmonic, subharmonic
and spurious content of the 1 MHz output signal to assure the
standard meets the requirements of 3.7,6.1 and 3.7.6.2.

L,4,2
conforr wi
puts shall

.3.9 Isclaticn of outputs. QOutputs shall be tested for isolation to
th 3,7.€.4. The phase noise of the 1 PPS on the 5 MHz and 1 MHz out-
be measured for conformance with 3.7.6.4.

4.4,2,3.10 Batterv life test. The standard shall be connected as described.
The following procedural steps shall be performed tc verify compliance with 3.8.2,

4.4.2.3.10.1 Set-up,

(a¥ Frequency error analyzer, Frequency Electronics Model FE-474, or
equivalent.

Meter range- 1010

Inputs: 5 MHz reference from cesium standard
5 MHz from DTF standard (UUT)
115 VAC/60 Hz

{b) Chart recorder, Esterline-Angus, Model AW, or egquavalent.
«¢) DTF standard (UUT).

Inputs 115 VAC/6C Hz
Output: 5 Mhz

4.4.2,3.10.2 Procedural steps.

(a) Apply 115 VAC input power and allow standards to warm-up for a
minimum of 24 hours.

(b) Disconnect the 115 VAC power and allow standard to operate on
internal battery. Monitor the standard's 5 MHz output fre-
quency using the frequency error analyzer.
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(¢) Continue to monitor the output frequency for seven hours to
assure that 1t meets the requirement of 3.8.2.

(d) Battery operation shall be checked for conformance with 3.8.2.1
and 3.8.2.2,

4.4,2,3.11 One PPS output. The stanaard shall be connectea as described,
The following procedural steps shall be performed to verify compliance with
3,7.6b(1).

4.4,2.3.11.1 Set-up.
(a) Computing counter, Hewlett-Packard Model 5360A, or equivalent.
Inputs: 5 MHz reference te 5 Midz INPUT on rear panel EXT. INT.
switch to EXT.
1PPS output to tl and t2 time interval plug in.

(p) DTF standard (UUT).

Inputs: 115 VAC/60 H:
Qutput: 1 PPS

(¢) Oscilloscope, Tektronix, Model 545A, or equivalent,

4.4,2.3,11.2 Procedural steps.

(a) Apply 115 VAC input power and allow standard to warm-up for a
minimum of one nour,

(b) Using the oscilloscope, measure the peak-tc-peak output levels
for conformance with 3.7.6b(1).

(¢) Using the computing counter, measure the rise time of the 1PPS
output to assure conformance with 3.7.6b(1).

(d) Using the computer counter and tne methoa described in the
Computing Counter Appl:cations Librarv Number 13, measure the
jitter of the 1PPS output. The jitter shzll not exceed the
requirement of 3.7.6p(1l).

4,4,2.3,12 Time base svnchronization. The standard shall be connected as
described. The following procedural steps shall be performec to verify compli-~
ance with 3,7.E,

4.4.2.3.12.1 Set-up.
(a) TFrequency standard, 1PPS reference source, 1-10 Vpp, Width >5 us;
Rise time <100 ns; 1 MHz reference source, 1-3 Vpp.
(b) DTF standard (UUT).

Inputs: 115 VAC/60 Hz
Qutput: 1 PPS
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4.,4,2,3,12.2 Procedural steps.

(a8) Apply 115 VAC input power and allow the standard to warm-up for
a minimum of one hour.

(b) Connect 1PPS output of a reference standard to the 1PPS INPUT
of the standard under test. Set SYNC MODE switch to the CONT
position. (In intermittent mode sync will occur to first
pulse afrer switch is thrown.) The SYNC lamp pulse duration
shall increase and become stable indicating svnchronization
with the 1PPS input signal.

(¢) Connect 1PPS + 1 MHz output of a reference standard to the 1PPS
INPUT of the standard under test. Set SYNC MODE switch to the
CONT position. (In intermattent mode svnc will occur to first
pulse after switch is thrown.) The SYNC lamp pulse duration
shall increase and becowme stable indicating synchronization
with the 1PPS + 1 MHz input signal. The capability of the
standard to be synchronized ov signals conforming with 3.7.8b

and 3.7.86¢c shall be tested.

4.4.2.3.13 Reproaucibility. The standard shall be connected as aescribed.
The following proceaura: steps shall be performec to verify compliance with

3.7.3.

4,4,2.3.13.1 Set-up,

(2) TFrequency error analyzer, Frequency Electronics Model FE-47A, or
equivalent.

Meter range: 1010

Inputs: 5 MBEz reference from cesium standard
5 MHz from DTF standard (UUT)
115 VAC/60 Rz

{b) Chart recorder, Esterline-Angus, Model Ak, or eguivalent,.
(c) DIF standard (UUT)

Inputs: 115 VAC/60 Hz
Qutput: 5 MHz

4,4,7.3.13.2 Procedural steps.

() Apply 115 VAC input power and allow one hour for warm-urp,

(b Adjust COARSE ADJUST tc provade a zero indication on the ana-
lyzer's meter.

(d) Disconnect the 115 VAC input power and after 2.5, 5.0, and 10.0
minutes of loss of power reconnect the 115 VAC input power and
check the output frequency for conformance with 3,7.3, Table I,
Figure 1, Typical frequency excursions shall measure to be
equal or less than those shown in Figure 4,
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4.4.2.3.14 Settability. The standard shall be connected as described,
The following procedural steps shall be performed to verify compliance with

3.7.4.

4.4,2.3,14.1 Set-up,

(a)

(b)

(c)

4.4,2.3.14
(a)
(b)

(e)

(d)

(e)

Lo4,2,3.15
Tne following p

4.4.2.3.,15

(a)

(b)

Frequency error analyvzer, Frequency Electronics Model FE-47A,
or equivalent.

Meter range: 108, 1010, ang 1011
Inputs: 5 MHz from DTF standard (UUT)
115 VAC/60 Hz

DTF standard {(UUT).

Inputs: 115 VAC/60 Hz
5 Mz or 1 MHz reference signal frorm cesium stanaara
Output: 5 MHez

Chart recorder, Esterline-~Angus Model Aw, or equivalent,

.2 Procedurzl steps.

Applv 115 VAC input power tc the standarc and allow a minimum of
one nhour for warmm-~uv.

Remove the FINE and COARSE ADJUST covers anc set the FINE ADJUST
to 500 as indicated on PART 1011 digital counter. Vary the
COARSE ADJUST to proviae a zero aindiacation on the analyzer's
(108 scale) meter.

Vary the FINE ADJUST ro providge & zerc 1ncicataon with the
analyvzer's meter set tc the 1010 range.

Vary the FINE ADJUST tc proviae & zerc indication with tne ana-
lyzer's meter set to thne 1012 range. The settability should
comply with 3.7.4.

Connect 5 MHz or 1 Mz reference signal fror cesium standard to
reference ‘1nout of DIF and vpnase lock DIT tc cesiur standard.
Pnase reccrd the outpur (5 ME: or 1 MEBz) ¢f the DIF versus tne
reference standarc for one aav tc cneck the compliance with
3.7.4., In thas state the phase lock loop wiil automatically
tune the oscillator.

Externa. DC power. The standarc shall pe connected as aescribed.

i) 2

rocedural steps shall be performed tc verify compliance with 3.8.3.

.1 Set-~up.
DTF standard

Qutput: 5 MHz

Multimeter, Simpson Model 260, or egquivalent,

Range: 10 A
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(¢) Chart recorder, Esterline-Angus, Model AW, or equivalent.
(d) Frequency error analyzer, Frequency Electronics Model FE-47A,
or equivalent.

Meter range: 108

Inputs: 5 MHz reference from ceslum standard
5 MHz from DTF standard (UUT)
DC power +22 to +30V, 1.5 &

4,4.2,3,15.2 Procedural steps.

(2) Connect a DC ammeter in series with the positive leg of a +26 VDC
external source and apply to rear connector of DTF standard
(UUT) .

(b) Measure the initial input power drein (approximatelv 1 & DC).

(¢) Allow the stendard to remsin in operation for a minimum of one
hour, measure the input power drain, The power drains shall
not exceed the regquirement of 3.56.3.

4.4,2.4 Production control inspection. Standards to be inspectea snall be
randomly selected 1r accordance with the sampling plan of 4.4.2.1 and ainspected
for the fcllowing:

4.4.2.4.1 Dimensions. The dimensrons of tne modules and outer shell shall
be cneckhed for conformance with the darawaings of 3.4.1.

4.4.2,4.2 Weight., The weight of the standard shall be checked for con-
foermance with 3.11.1.

4.4.2,4.3 Steadv state supplv line voltage. Operation shall be checkec for
conformance with 3.§.1.

.3.1 Voltage transients. Operation shall be checked for conformance

.-

4,4.2.4.3,2 Frequencv transients. Operation shall be checked for conform-
ance witn 3.8.1.2.

4,4,2,4,4 Standbv batterv power supplv check., Operation of tne internal
batterv power supply shall pe checked for conformance with 3.8.2, 3.8.2.1, and
3.8.2

2.2,

L,4,2,4,5 Total power input. The totzl power required to operate the
stanaarcd shall be cnecked for conformance with 3.8.1.6.

4,4.2,4.6 External DC power. (See 4.4.2.3.15.)

4,4.3 Environmental inspection. Envirommental inspection shall be conducted
on a sampling basis in accordance with 4.4.3.1. Except for first article testing,
the Government may waive this requirement on the basis of evidence that the
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suppliers production and quality control are such as to assure manufacture of
satisfactory standards, This inspection shall consist of examinations and tests
to prove satisfactory performance and durability during and after the severe
environmental conditions of 4.4.3.3.

4,4,3.1 Sampling plan., From each lot which nas passec the production in-
spection of 4.4.,1, a random sample of units shall be selected for environmental
testing. These tests may be conducted concurrently with product control inspec-
tion on different samples from the lot being tested, The sample size and lot
acceptance level shall be based upon Table XI. The Govermment inspector may, at
his discretion, further reduce sample size. When equipments having plug~in units
and accessories are procured, at least one of each type plug-~in unit ana acces-
sory shall be tested in (or with) the equipment. The sample size shall be in-
creased as necessarv to meet this condition.

Table XI. Sampling for environmental inspection.

r T
t ) Number of units nonconforming
] in any environmental test |
Acceptance Rejection
Lot size Sample size number number
1 to 100 1 0 1
101 to 300 2 0 1
301 to 500 4 1 2
| 501 to more 8 2 3
L

4.4.3.1.1 Rejection. Eacnh of the sample units selected in accordance with
Table XI shall be subjected to the tests of 4.4.3.3, The results of each test
shall be compared with the requirements of this specification. Failure to con-
form to the requirements of thirs specification for any such test shall be counted
as & defect and the unit shall be rejectea. If the number of rejections in any
sample exceed the accevtance numper for the sample, the lot represented bv the
sample shall be rejected., Rejectec iots mav pe offered agein for proauct control
inspection provided the supplier has inspected all units of the lot br performing
the test(s) causing rejection and correcting all noncompliance.

4,4,3,1.2 Noncompliance. If & sample unit fails environmental inspections,
the supplier shall immediately investigate the cause of & failure anc shall re-~
port to the Government inspector the results thereof and details of the corrective
action taken on each equipment wnich was manufacturecd with the same conditions,
materials, processes, anc¢ sc forth to assure that all equipments will fullv con-
form to the requirements of this specification. 1f tne Government inspector does
not consider that the corrective action will enable the product to conform to the
specified requirements, or if the supplier cannot determine the cause of failure,
the matter shall be referred to the contracting officer.
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4.4.3.1.3 Reinspection. Unless otherwise specified, sample units which
have been subjected to and passed environmental inspections may be accepted on
contract provided that damage 1s corrected and that they are resubjected to and
pass the production and production control inspections of 4.4.1 and 4.4.2.

4.4.3,2 Environmental tests. In addition to the tests hereinafter de-
scribed, the inspector may require performance of any of the tests of 4.4.1 and
4.,4.2 as part of the satisfactory operation test of 4.4.3.2.1.

4.,4,3.2,1 Satisfactory operation tests (see 6.4.4). The tests for satis-
factory operation duraing the course of environmental or reliability tests shall
consist of the following tests.

4,4,3.2.1.1 Circuit check. Follow procedure of 4.4.1.2.1,

4,4,3,2,1.,2 Output frequencies. Follow procedures of 4.4.1.2.2.2,
4,4,1.2.3.1 and 4.4.1.2.4.2.

4.4.3.2.1.3 Spectral puritv. Follow procedures of 4.4.2.3,8.

4,4,3.2.1.4 Time base outputs. Follow procedures of 4,4,1,2.5.1 ana
4,6.1,2.6.1,

4,4,3,2,2 Satasfactory operation check. The check for satisfactory opera-
tion during the course of environmmental and reliability testing shall consist of
the following (see 6.4.5):

4,4,3.2.2,1 Monitor 1 MHz output,

4,4.3.3 Envirommental tests. The environmental test methods and procedures
shall pe as specified herein,

4,4,2,3.1 Altitude. The standard snall be tested for conformance with
1.2.1,

4.4.3.3.2 Temperature. The standard shall be tested for conformance with
1.2.1 (MIL-E-16400 Navy Class 2) and 3.7.5.6.

4,4,3.3.> Humidity. Tne standard shall be testec for conformance with
{IL-E-~16400 Navy Class 2 and 3.7.5.8.

4.4,2.3.4 Vabration. The standard shall be testea for conformence with
4.4.3.3.5 Shock. The standard shall be tested for conformance with 3.7.5.4.

4,4,3.,3,6 Inclination. The standard shall be tested for conformance with
.7.5.3.1.
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4.4.3.3.7 Fungus. The fungus test method 508 of MIL-STD-810 shall be
performed. Certification that the requirements for fungus enert materials of
MIL-T-21200 have been met will negate the necessity for this test.

4,4,3.3.8 Splashproof test. The equipment shall be subjected to the
splashproof test of MIL-STD-~108 and comply with the acceptance criteria therein.

£,4.3.3.9 Magnetic environment, The standard shall be placed in a mag-
netic field environment, a steady state field of 25 ocerstads, & field varying
approximately sinusoidally from O to 25 oerstads at the rate of 1 Bz. The field
shall be applied in three mutually perpendicular axes, The duration of each
application shall be not less than five minutes. The magnetic field strength
shall be confirmed before the standard is injected into the field. At the con-
clusion of the tests performed the standard shall pass the test of 4.4.3.,2.2,

4,4.3,3.9.1 External magnetic fields. The standard shall be subject to a
magnetic field of 2 gauss DC and I gauss peak~to-peak 50, and 400 Hz in three
mutually perpendicular axes, The fractional frequency shift cauvsed by these
fields shall not exceed 2 x 1012, At the conclusion of the tests performed the
standard shall pass the test of 4.4,3.2.2,

4,4.3.3.9.2 Electromagnetic compatibilitv., Compliance with 3.8 sghall be
verified by tests performed ir accordance with MIL-STD-462.

4.4.4 Reliabilitv inspection., Reliability of the standard shall be veri-
fied in accordance with MIL-STD-78l, except as hereinafter specified. Reliabil-
ity testing shall be performed only as part of the first article inspection,

The test conditions, method and dutv c¢vcle snall be as specified.

4.4.4,1 Burn-in. Debugging and burn of equipments, assemblies or parts
prior to performance of the reliatility testing shall be limited to the debug-
ging and burn-in tc be performeo on all production eguipment.

4,4.4,.2.1 Preventive meintenance. Except for normzl battery replacement
in equipments powerea by self-~contasined patteries, no preventive maintenance
shall be performed auring the reliability test.

4.4,6,2 Reliability test method.

4.4,4,2,1 Test schedule. The test shall consist of three &-hour periods
per dayv. One period shall pe manned. The two remaining periods need not be
manned.

4.,4.4,2.2 Humidaty. Tne humidit) neec not pe rigorously controlled during
the reliability tests but the test chamber should have a relative humidity of
approximately 35 percent at 22°C *2°C,

4.,4,4.2.3 Duty cycle. All performance measurements shall be made using
nominal 115V, 60 Hz power source. The frequency of the 100 kHz and 5 Miz output
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shall be measured daily. Maximum frequency drift shall be in accordance with
Table IV, 3.7.5.2. No frequency adjustments may be made during the test, On
a weekly basis, the following tests shall be performed in acceraance with
Table VIII.

(a) 5 MHz level

(b) 1 MHz level

{¢) 100 kHz level and shape

(d) 1 PPS output level and width
(e) 1 MPPS output level and width
(f) Time base synchronization

(g) Phase lock characteristics

4.4.4.2.4 Power input voltage cvcling., Equipment powered by other than
self-contazned batteries snall have the input voltage sequentially cycled during
testing., The power input voltage shall be maintainea at the nominal voltage of
115 VAC =5 percent during the first 8-hour period, at the hagh voltage of 125 VAC
during the second 8-hour period, anc at the low voltage cf 105 VAC during the
third 8-nour perioa. This sequence shall pe repeated throughout the reliability
test.

4.4.4.2.5 Failure action. 1In the event of failure(s) (see 6.4.14), failure
action shall pe taken as required by MIL-STD-781.

4.4.4.2.5.1 Corrective action. In the event of failures, the supplier shall
make any modification(s) necessary to conform with the reliability requirements.
Any modification introduced into any equipment(s) delivered under any contract
as a result of deficiencies (that 1s, failure tc conform to thne specified require-~
mente) discoverec from tne reliabilitry tests shall be included in 2ll equipments
delivered unaer that contract at no additional cost to the Government. Such mod-
1ficarions shzll be incorperated an all ecuipments not vet deliverec and retro-
zctavely tc tnose already delivered.

4.4.5 Maintainabality demonstratiorn. Conformance to the maintainability
-equirements shall be demonstrated in accordance witn Metnoa 4 of MIL-STD-471.
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4,5 Test methods.

4.5,1 Test conditions and initial turn-on procedure. Unless otherwise
specified herein, all tests shall be performed under the conditions specified
in 4.5.1.1 and after the instrument has been placed in operation in accordance
with 4.5,1.2.

4,5.1.1 Test conditioms. The following test conditions snall apply:

(a) Temperature: 22°C 22°C

(b) Barometric pressure: Factory or laboratory ambient
(¢) Humidity: 40 to 65 percent relative humidity

{(d) Input power: 115 volts =10 percent, 60 Hz 5 percent
(e) Warm-up: Three days minimum

4.5.1.2 1Initial turn-or procedure. The instrument snall be placed in
operation by performing the following steps:

(a) Set time constant to short position.

{(b) Plug in AC power cerd. Place battery switch on front panel
in Auto position.

(¢) Place circuit check meter on desired output position and wazt
required warm-up taime, Meter will read 50 percent or greater,
if desired output is available.

(d) Set circuit check meter to each position and compare with
information for correct readings on the front panel for
each position.

4,6 Inspection of preparation for deliverv. Inspectior of preparation
for delivery snall be conducted to insure conformance with the requirements of
Section 5.

5. PREPARATION FOR DELIVERY

(The preparation for delivery requirements specif:iec herein applv only for
direct Govermment procurements. Preparation for deliver: recuirements of refer-
enced documents listed in Section 2 ao not apply unless specifically stated in
the contract or orcer. Preparation for delivery requirements for products pro-
curea by contractors shall be specified in the indivadual order.)

5.1 Preservation, packaging, packing anc marking. Unless otherwise speci-
fied, preparatior for aeliver: shall be in accordance with the applicable levels
of preservarion, packing ana marking specified ir MIL-E-1755% (see 6.2.1).

. 6. NOTES

6.1 Intended use. This specification is intended for use to incorporate
those requirements which are common to all designated types of Disciplined Time
Frequency Standards.
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6.2 Ordering data. Procurement documents should specify:

6.2.1 Procurement requirements.

(g) Title, number, and date of thas specification,

{b) Tatle, number, and date of detail specification.

(¢) Class desired.

(d) Number of first article samples tc be submitted if other than
specified in 4.3,

(e) When an explosion-proof external battery pack required.

(£) Type of imnspection (4.3.1) (4.3.5),

(g) Levels of preservation and packaging (5.1).

6.3 First article. Invitations for bids should provide that the Government
reserves the right to waive the requirement for first article samples as to those
bidders offering a product which has been previously procured or tested by the
Government, and tnat bidcers offeraing such proaucts, who wish to rely on such
production or test, must furnish evidence with the pid that prior Government ap-
proval is presently appropriate for the pending procurement,

6.4 Definitions.

6.4.1 Primary standaras. Primary standards are measurements standaras
whict have defined nominal frequencies and i1deally, drift-coefficients of zero.
They require no other reference and are used where long-term stability is of
primary aimportance, for example, as central (national) time or frequency stand-
ards. These standards are certifzed by the Naval Observatory when requested,
anc are housed in a closelv controlled environment.

6.4.2 Secondary standards. Secondary standards are those standards with
accuractes certified as a result of comparison to primarv reference standards
anc authorized for use, to certify the accuracy of supordinate local stanaards.

€.4.3 Transfer standards. Transfer standaras a2re tnose measurement stand-
aras witn accuracy certifiec as a2 result of combparison teo higher accuracy level
reference standards and used to certify the accuracy of operating test and meas-
uring equipment.

6.4.4 Satisfactorv operation tests. Satisfactor: operation tests are a
series of selectea short tests which prove the standard is capable of continually
operating in & satasfactory manner.

€.4.5 Satisfactorv operatior check. Satasfactory operation check 15 &
;ingle measurement which can be monitored to demonstrate that the standard has
10t degraded during the performance of a particular test.

6.4,6 Specified equipment repair time. The median of the various repair
imes for the equipment 1s the specified equipment repair time,
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6.4.7 QOrganizational level. Organizational level is the field and ship-
board user organizations which perform immediate minor maintenance on assigned
equipment., Phases normallv consist of inspecting, servicing, lubricating, ad-
justing and replacing of parts, assemblies, and sub-assemblies,

6.4.8 Settabilitv, Settability 1s tne degree cf closeness to which the
frequency of the unit under test mav be set with respect teo the control avail-
able on the unit.

6.4.9 Subassemblv. Two or more parts which form az portion of an assembly,
but having parts whicn are individually replaceable (that 1s, modules and printed
circuit boards with components).

6.4.10 Assemblv. A number of parts or subassemblies or any combination
thereof, joined together to perform z specifac function and capable of dis-
assembly (i.e., audio amplifier, svminesizer, crvstal oscillator).

6.4.11 Special purpcse test equipment (SPTE), SPTE includes all egquipment
designed and fabricated py the contractor to test the particular system and

equipment,

6.4.12 Test fixtures. Test fintures include all maintenance aids, such as
extender boards, cables interface aevices and adapters, used to fault-locate to
the circuit on the subassembly.

6.4.13 TMDE. Test, measurement and dilagnostic equipment are all instru-
ments, devices (electrical, electronic, mechanical, magnetic, or chemical, and
so forth), tools and interface equipment used to. test, observe, measure, moni-
tor, modify, generate, calibrate anc/cr control vhvysicel properties, movements
and cther characterastics, This includes power sources, modifiers, scalers, jigs,
templates, monitoring devices, waveguides, standaras ana programming software to
test, measure and diagnose,

6.4.14 Failure. Eguapment failure 1s any departure fromr the requirec per-
formance outside of the reguirec accuraclies not correctable by normal use of the
operating controls.

______ T e - Preparing activitv:
Navy - EC

(Project 6625-N661)
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