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~ assistance. The set also has the capability of providing processing functionms,
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» 14 February 1977
MILITARY SPECIFICATION

_ » : . SUPERSEDING
NAVIGATIONAL SET, OMEGA  MIL-N-81678A(AS)
AN/ARN-99 (V) _ 3 January 1974

This specification has been approved by the Naval Air Systems Command, -
Department of the Navy. : '
1. SCOPE

1.1 Scope - The equipment covered by this specification shall perform
a navigation function by utilizing information from the Very Low Frequency global -
OMEGA navigation system, automatically and continuously with minimum operator

according to specific applications, for other navigational and display equipments

when the necessary computer program and interfaces are provided.

1.2 (Classification - The equipment covered in this'specifiéation
shall consist of the following items: ’

Receiver-Computer Group - 0R-l33(V)/URN

3.5.1 .
Control-Indicator ID-1776/ARN-99(V) & ID-- /ARN-99(V)3.5.2
Antenna-Coupler AS-2623/ARN-99(V) & AS-2623A/ARN-99(V)3.5.3
Mounting Base, Electrical Equipment MT—4738/ARN—99(V) : 3.5.4

These items can be interconnected in the various system configurations defined i
in Table I. See Specification MIL-N-81675(AS) for AN/ARN-99(V) 1.

1.3 Associated Equipment - This equipmeﬁt shall operate with the

associated equipment listed in Paragraph 6.6.

2. - APPLICABLE DOCUMENTS
2.1 General - The following documents of the issue in effect on the

. date of invitation for bids or request for quotation unless otherwise specified,

form a part of this specification to the extent specified herein.

SPECIFICATIONS
Military
MIL~C-172 © Cases; Bases, Mounting; and Mounts,Vibration (for use with

. electronic equipment in~aircraft)
-MIL-W-5088 Wiring, Aircraft, Installation of

MIL-E-5400P Electronic Equipment,>Airborne, General Specification for

MIL-T—5422F: Testing, Environmental, Aircraft Electronics Equipment

Beneficial comments(recommendations, additions, deletions) and any pertinent .
data which may be of use in improving this document should be  addressed to:
“Engineering Specifications and, Standards Department (Code 93), Naval Air Engi-
neering Center, Lakehurst, NJ 08733, by using the self-addressed Standardization

Document Improvemert Proposal (DD Form 1426) appearing at the end of this
document or by letter.

| _ FSC-5826
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APPLICABLE DOCUMENTS (Cont'd)

Military (Cont'd)

MIL-G-6781
MIL-P-7788
MIL-M-7793
MIL-E-17555
MIL-T-18303

MIL-N-18307

MIL-T-23103

MIL-C-25050

MIL-H-46855

MIL-M-81288

MIL-C-81511

MIL-N-81675

MIL-C-81774

Control Panel Aircraft Equlpment Rack or
Console Mounted

Plate, Plastic, Lighting
Meter, Time Totalizing

Electronic and Electrical Equipment and
Associated Repair Parts, Preparation for
Delivery of

Test Procedures; Preproduction and Acceptance

_for Aircraft Electronic Equipment, Format for

Nomenclature and Identification for Electronic,
Aeronautical and Aeronautical Support Equipment
including Ground Support Equipment

Thermal Perfofmange Evaluation

Colors, Aeronautical Lights and Lighting
Equipment, General Requirements for

. Human Ehgineering Requirements for Military

Systems, Equipment and Facilities
Mounting Baées,»Flexible Plastic Foam

Connectors, Electrical, Circular, High Density
Quick Disconnect, Environment Resisting, and
Accessories, General Specification for

Navigational Set, Omega AN/ARN-99(V)1

Control Panel, Aircraft, General Requirements
for ’

Naval Air_Systeﬁs Command

AR-5

AR-8

AR-9

- AR-10

AR-34

Microelectronic.Devices Used in Avionic
Equipment, Procedures for Selection and
Approval of °

Versatile Avionic Shop Test System Compatibility
General Requirements for

Versatile Avionic Shop Test Program, General
Requirements for

Majintainability of Avionics Equipment and

_Systems, General Requirements for

Failure Classification for Reliability
Testing, General Requirements for
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2.  APPLICABLE DOCUMENTS (Cont'd)

Naval Ofdnance Systems Command

WS -8506- - Requirements for Digital Computer Program
: Documentation -
STANDARDS
Military'

MIL-STD-203  Aircrew Station Controls and'Displays for Fixed
‘ Wing Aircraft ' '

- MIL-STD-250  Aircrew Station Controls and Displays for
- Rotary Wing Aircraft

MIL-STD-411 Aircrew Station Slgnals

MIL;STDf461 'Electromagnetlc Interference Characterlst1cs,
’ ' Requlrements for Equipment

MILvSTD¥704A -Electric Power, Aircraft, Characteristics and

Notice. 2.~ . Utilization of '

MIL-STD781 Reliability Tests, Exponential Distribution.

-Notice

MIL-STD-783  Legends for Use in Alrcrew Stations and on
‘Airborne Equipment

' MIL-STD-785 Reliability Program for System and Equlpment
.Development and Production

MIL-STD-794 - Parts and Equipment, Proceddres for Péckagihg
- and Packing of - '

MIL-STD-1472 Human Engineering Design Criteria for Military
Systems, Equipment and Facilities.

Ms-17322 - Meter, Time Tota11z1ng, ‘Miniature, Dlgltal
o 115 Volt), 400 Hertz .

'Federal

" FED-STD-595  Colors
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2.1.1 Availability of Documents

(a) When requesting specifications, standards, drawings, and
publications, refer to both title and number., Copies of this
specification and applicable .;ucifications except WS-8506 required
by contractors in connection with specific procurement functions may
be obtained upon application to the Commanding Officer, Publications
and Forms Center, Code 105, 5801 Tabor Avenue Philadelphia,
Pennsylvania 19120. :

(b)  Copies of Weapons Specification WS-8506 may be obtained
upon application to the Commanding Officer, U.S. Naval Ordnance
Station, Central Technical Document Office, Louisville, Kentucky 40214.
Reference the Invitation for Bid (IFB) or Request for Quotation
(RFQ) procurement number in your request.

3. REQUIREMENTS

3.1 Preproduction - This specification makes provisions for
preproduction testing. »

3.2 Parts and Materials - In the selection of parts and
materials fulfillment of major design objectives shall be the prime
consideration. In so doing, the following shall govern:

(a) Microelectronic Technology shall be considered,
and mlctoelectronic items shall conform to requirements spec1f1ed
herein. '

(b) - Other parts and materlals requlrements shall
conform to Specification MIL-E-5400.

(c) VNonrepairable subassemblles shall be used in
accordance with Spec1f1cation AR-10 and as outlined in Speciflcation
MIL-E-5400. :

(d) When previously produced models of this equip-
ment did not use nonrepairable subassemblies, the design shall not
be changed to employ nonrepairable assemblies without the approval
of the procuring activity.

3.2.1 Nonstandard Parts and Materlals Approval - Approval for
the use of nonstandard parts and materials (including electron tubes,
.transistors, and diodes) other than microelectronic devices shall be
obtained as outlined in Specification MIL-E-5400. Microelectronic
devices shall be approved as outlined in AR-S.

3.2.2 Microelectronic Modular Assemblies - When used, Micro-
electronic Modular Assemblies shall meet the requirements of Specifi-
cation AR-5. :

~3.2.3  Modules - The electronic- portions of the equipment
shall be functionally modularized in accordance with Specification
AR-10. -Plug-in subassemblies shall be so designed as to preclude
improper interchange or insertion.

-5-
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3. 3‘- Design and Construction - The equipment shall conform
to all the applicable requirements of Specification MIL-E-5400 for

design, construction and workmanship, except as otherwise specified
herein.‘

3. 3 1~ Total Weight - The totalvweight of the equipment,
excluding cables, shall be ‘a minimum consistent with good de51gn.
Table II is a list of maximum. system weights.

3.3.2 Reliability - The contractor shall conduct a relia-
bility program using MIL-STD-785 as a guide. On a reorder from a °
. supplier who has previously produced the equipment, the program

previously used may-be contlnued unless otherwise indicated in the
.contract or order. ‘

3.3.2.1 - Operational Stability - The.equipment shéll operate
with satisfactory performance, continuously or intermittently for a
- period of a least 3000 hours without the necessity for readjustment

of any controls which are inaccessible to the operator during normal
T use. : ’

,‘~3.3,2.2A _Operating Life - The equipment shall have a minimum
total operating life of 20,000 hours with reasonable servicing and

replacement of parts. Parts requiring scheduled replacement shall be
specified by the contractor. .

3.3 2 3 Reliabilitv in Mean Time Between Failure (MTBF) - .
The equipment, including any Built-in-Test provisions, shall have
1000 hours of mean  (operating) time between failures when tested and
accepted as outlined under the requirements of Paragraph 4.4.3.

3.3.2.4 Time Totalizing Meter - The Receiver-Compuiter Group
shall include a time totalizing meter conforming with the applicable -
requirements. of Specification MIL-M-7793 and MS-17322-10. Meter
‘'shall be located on Interconnecting Box J-3213/URN.

‘3.3.3f Cabling and Connections

3.3.3.1 Cables and Connectors - The equipment shall provide for -

use of cables and connectors in accordance with Specification
MIL-E-5400, Quick disconnect circular connectérs shall conform to
,the applicable requirements of Specification MIL C -81511.

3.3.3.2 Interconnection Cabllng,- The equipment shall be capable
.of satisfactory operation using external wiring in accordance with

the applicable requirements of Specification MIL-W- 5088.. The externsl_

wiring shall be unshielded, except that a minimum number of the indi-
vidual wires may be shielded when demonstrated as necessary to meet
interference control requirements.  External cables and that portion

of the connectors attached to the cables ahall not be supplied as part
of the equipment. '

.
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TABLE IT

WEIGHT PER SYSTEM

MIL-N-81678B(AS)

Total Weight

ARN-99 |
v) 2 82.35 LBS
) & 82.75 LBS



Downloaded from http://www.everyspec.com

MIL-N-816783(AS)

3.3.4 Cohtfol-Indicatot, Interconnecting Box end'Mounting Base

3.3.4.1 Control-Indicator - The Control Indicator shall con-
form to the applicable requirements of Specification MIL-C-6781 and-
- MIL-C-81774. . The Indicator shail be designed to assure operability
and safety to minimize error. Human Factors data shall conform to
MIL-H-46855 and design requirements shall be in accordance with
MIL- STD 1472. Legends shall conform to MIL-STD-783.

3.3.4.2 Interconnectlng Box - The Interconnect1ng Box for the
Receiver~Computer Group shall be designed. for convenient disconnection

from aircraft wiring and circuits, such as antenna cables, power
wiring, etc.

3.3. 4.3 Mount ing Base - The Receiver-Computer Group shall have
" a mounting base conformlng to the requlrements of Spec1ficat1on
MIL-M-81288.

3.3 4 4 Aggroval - The conflguratlon of the Control Indicator
and Mounting Base shall be approved by the procuring activity pr1or
to preproductlon testing.

-3.3.5 ,Interchangeability - The equipmentfshall meet the iﬁter’
changeability requirements of Specification MIL-E-5400. No adjust-
ments shall be required when replacing plug-in subassemblies.

3.3.6 Interference Control - The generation of radio inter-
ference by the equipment and the vulnerability of the equipment to
radio interference shall meet the requirements of MIL-STD-461. The
test methods that shall be complied with are CEOl, CEO2, CEO3,

CEO4, CS01, CS02, REOl, REO2, RSOl, RSO2, CS06, and RSO3 ‘The test
levels for the RSOZ case test of the antenna- coupler shall be limited
to the threshold of Antenna susceptibility. The antenna-coupler -
shall be exempt from the RSOl test over the frequency ranges 10.2 *
0.5 kHz, 11.333 * 0.2 kHz, and 13,6 * 0.5 kHz. The Receiver-
Computer Group shall be allowed +30db above the MIL-STD-461A Notice 1
CE-01 specification limit and +35db above the MIL-STD-461A Notice 'l
RE-01 speciflcation limit.

3.3.6.1 Electronlc Counter -Countermeasures - The OMEGA Navi-
. gation Set shall have the capability of performing normal OMEGA
navigation functions with reduced capability in the event of:

(a) S1ng1ebor two frequency jamming, i.e., constant (CW)
signal being transmitted by Jammlng station on any two of the three
OMEGA frequenc1es. ) »

(b) Reception of any or all Omega frequencies from a
single jamming station not in synchronization with the OMEGA broad-
cast pattern. - NOTE:. Reduced capability shall be defined as a re-
duction in the capability to initialize the Omega Set from an initial
position error of 36 miles to 8 miles and a reduction in system po-
sition accuracy that is related to the synchronous characterlstlcs of

the Jamming station. : . o .
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- 3.3.7 Provisions for Maintainability - The Maintainability
Program built in test features, construction and packaging, provisions
for test points and o*hev majinta’inability parameters shall be as
specified in Specification AR-10. (See also 3.4.13). A fault
location indicator shall be contained on the Receiver-Computer Group
WRA only. :

3.3.7.1 Compatibility with VAST - The equipment shall be
compatible with the Versatile Avionic Shop Test System (VAST) and
shall meet the requirements of Specification AR-8. When required by
contract, VAST Operational Test Program Sets shall be furnished in’
accordance with Specification AR-9. If Operational VAST Test Program
" Sets. exist for the equipment, and changes to the equipment are made
‘which will affect the fault diagnosis procedure, changes to the
existing Test Program Sets shall be prepared as part of the equip-
ment changes 'in accordance with Specification AR- 9.

-3.3.7.2 Maintainability Indices - The applicable,méintaina-
bility indices established by Specification AR-10 shall not be de-
graded without specific approval of the Naval Air Systems Command .

3.3.7.3 Maintainability Terminology - When the location and
access of the equipment is not known, only time and difficulty of
removing the WRA from its mounting shall be considered in defining
an LRA or HRA. '

3.3.7.4 -Maintainability Requirements - The equipment shall be
-such that all corrective maintenance can be accomplished by mainten-
ance personnel who have attained the E-4 skill level and who have
successfully completed appropriate training programs.

3.3.7.5 Organizational Malntalnabillty - The characteristics
of the equipment shall be such that it will be possible in 95% of
the cases of failure, to perform all corrective organization main-
tenance actions, other than combat damage repair, within a period not.
exceeding 30 minutes (the 30 minute corrective action time shall
include all elements except aircraft access time)., As here applied,

an organizational corrective maintenance action includes the fol-
lowing:

(a) Verification of a fault

(b). Location of the fault to the antenna- coupler,
control-indicator,. interconnecting box, or one of the. modules of
the receiver-computer group.

(c) Correction or repair

(d) Check out of the repair.
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- 3,3.7.6 Packaging Requirements - The Receiver- Computer Group
shall be packaged in modular form so that all subassemblies shall be
- of the plug-in module type, except the Interconnecting Box J- -3213 /URN,
and are easily removable w1thout spec1al tools for maintenance.

3.3.7.6.1  Module Arrangement - Module arrangement will be
such that access to each module does not require the removal of
adjacent modules. '

13.3.7.6.2 ‘Keying - Modules and connectors shall be keyed to
prevent the -insertion of a connector or module into an improper
~location within or on the equipment. ' '

3.3.7.6.3 Base Plate Pin Configuration - The assignment of
functions on the pins- of the base plate module plugs, Interconnecting
Box J3213/URN, shall be so configured as to provide adequate
" separation between power and ground pins. The configuration shall

facilitate the use of meter and osc1lloscope probes without danger of
short circuits. .

3.3.7.6.4. Loose Hardware - Non-captive hardware (screws,
nuts, washers) shall not be used in those areas where organizational
,ma1ntenance "and/or. module replacement may be requlred except for
the five horlzontal module compression screws,

: 3.3.8 Nomenclature, Nameplate3>and Identification Marking -
Nomenclature and serial number assignment, nameplate approval and

identification marking shall be in accordance w1th Spec1f1catlon
. MIL-N-18307.

3.3.9 Standafd Conditions - The foilowing conditions shall

be used to estdblish normal performance .characteristics under. stan- .

.dard conditions and for making laboratory bench tests:

Temperature: ‘ Room ambient (25°C * 10 C)
Altitude: C : Normal ground

Vibration: None ’
Humidity: Room ambient up to 90%

N : ‘relative humidity .
Input Power Voltage: 115 + 1.0 VAC, 400 Hz, and
N . 27.5 £ 0.5 VDC

-10- -
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3.3.10 Service Conditions - The equipment shall operate
satisfactorily under ‘any of the environmental service conditions or
reasonable combination of these conditions as specified in Spec1f1-vv
cation MIL-E-5400 for Class 2 equipment, except as modified herein.

3.3.10.1 Vibrution - The Receiver-Computer Group shall conform
to the vibration requirements of Specification MIL-E-5400 curve IV
with vibration isolators, and to curve I with an amplitude not
exceeding 3g without isolators. The Antenna-Coupler shall conform to
curve IV,  The Coatrol-Indicator shall conform to curve IV except
‘the amp11tude shall not exceed 5g.

3.3.10.2 Temperature-Altitude - The OR-133(V)/URN Receiver-
Computer Group and AS-2623/ARN-99(V) & AS-2623A/ARN-99(V) antenna shall
perform as specified in Specification MIL-E-5400 for Class 2 equip--
ment except that intermittent operation of the Receiver-Computer Group
shall be required at temperatures only 4°C above continuous operation.
The ID-~1776/ARN-95(V) & ID- /ARN-99(V) Control-Indicator shall
meet the requirements for Class T equipment.

3.3.11 Warm-Up Time - The time required for the equipment to
warm up prior to operation shall be kept to a minimum and shall not.
exceed 180 seconds under standard conditions and 300 seconds at
extreme conditions including a maximum of 20 seconds from the time
the power switch is actuated to apply 400 Hz power to the equipment.
Equipment shall meet all performance requirements of Paragraph 3.4
aftér this time.

3.3.12 Input Electrical Power

'3.3.12.1 OQOperating Power - The equipment shall meet all
applicable requirements of MIL-STD-704Aand shall give specified per-
formance from the following power sources with characteristics and
limits as defined in MIL-STD-704A.. The power required shall not
exceed the specified amounts.

(a) AC Power (Single Phase) 115 volts, 400 Hz

~ Category B : 405 va
(b) AC Power‘(Slngle Phase) 26 volts, (feference
Category B : phase) 1.5 VA
(¢). DC Power, 28 Volts 55 watts warm-up
uCategory B _ -5 watts operating

. C plus 5 watts for C/I relay

3.3.12.2 Lighting Power - Input power for edge.lighting of the
Control-Indicator shall be prov1ded from a variable, zero to +28 VDC
source.’

3.3.12.3 Degraded Performance - - Degraded performance will be
permitted for voltage transients not exceeding 0.5 seconds during
normal electric system operation except performance shall not be -
affected by short pulses of less than 100 microseconds. Operation
shall return to normal with no resulting damage to equipment.

3.3.12.4 Warm-up -Power - Warm-up power for the crystal oscil-
lator heater shall .not exceed. 2 amperes at 27.5 volts.

-11-
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3.3.12.5 Power Outage - In the event of power outage of
duration .greater than 200 microseconds, the navigational set shall
re-enter the.Synchrqnization process. All time .and .position data
" shall be retained in memory and used as initial condition data when
navigation set accomplishes synchronization. No .operator action‘
shall be required to restcre upesration. " When power returns, equip-
ment shall dead reckon on available sensor inputs until resynchroni-
zation and tracking are accomplished. If dead reckoning in TAS-MAG
heading mode, stored wind information shall be used.if available
in computer memory. : :

~3.3.12.6 Overload Protection - Overload protection for the
equipment shall be provided in the equipment. All parts and circuits
of the equipment which are likely to carry an overload due to any
failures or poor adjustments shall be proportioned to withstand- such
overload without permanent damage to the equipment or shall have -
suitable'protective'devices. Fuses or other non-automatic resetting
protective devices shall not be used within the equipment.. ‘

3.3.12.7 " Undervoltage Protection - The equipment shall not be

damaged by voltages below the minimum specified herein and shall auto-
matically restme normal operation when the voltage returns within
1imits. 1In order to avoid the necessity for commtator resynchroni-.
~ zation and reacquiring signal phase ‘track in the event of power -

failure, operation or partial operation must be maintained with as:
low a voltage limit as practical. In addition, synchronization, .
position and phase tracking shall be maintained through (50 usec or
‘less) power supply loss. ' D

' _3.3;13 Cooling:

3.3.13.1  Thermal Conditions - The equipment shall operate
satisfactorily under the thermal conditions specified herein. A
thermal analysis shall be conducted in accordance with MIL-T-23103. =

©3.3.13.1.1 Receiver-Computer Group and Antenna-Coupler Unmit -
‘Receiver-Computer Group and Antenna-Coupler shall operate under all
-service conditions of Specification MIL-E-5400 Class 2 (except for
modifications noted in paragraph 3.3.10) as enclosed units without
the aid of any active cooling air. .The Receivér-Computer Group shall
be vented such that the surrounding local ambient temperatures will
‘not be affected beyond MIL-E-5400 Class 2 ambients by the equipment's

own heat dissipation since the unit depends on natural convection as
the major cooling medium. . - '

'3.3.13.1.2 Control-Indicator - This unit shall operate under
all conditions of service as specified in. Specification MIL-E-5400,
Class 1 without the aid of any active cooling system. The ambient
" air shall be allowed to enter through the bottom cover, traverse the

unit as a natural .convective stream and exit through the perforated
top cover. » : :

C-12-
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3.3.14 Color - The Receiver-Computer Group shall be luster-
less gray, color number 36231 in accordance with FED-STD-595. .The
Antenna-Coupler shall be supplied unpainted. -The color of the Con-
trol-Indicator shall be as specified in Specification MIL-C-6781 and
in Paragraph 3.5.2.5.7. :

3.4 Performance - Unless otherwise specified, values set
forth to establish the requirements for satisfactory performance
apply to performance under both standard and extreme service and input
power conditions. When reduced performance under the extreme con-
ditions is acceptable, tolerances or values setting forth acceptable.
variations from the performance under the standard conditions will
be specified. The OMEGA Navigational Set shall be capable of per-
forming the navigation functions specified herein, using the VLF
OMEGA transmissions as available under all conditions where trans-
mission signals are adequate in an automatic and continuous manner.

3.4.1 Operation - The computer of the AN/ARN-99(V) Omega
Navigational Set is programmed to perform self test, preflight test,
and mathematical computations necessary to obtain accurate navigational
information which will aid the operator during flight, Once the
system is energized, the computer will automatically initiate self
test. Upon completing self test, the computer will then initiate
preflight test. When preflight test is completed, specific indicators
-on the Control-Indicator will light to inform the operator the Airboxme
'OMEGA Navigational Set is ready for. operation whenever present po-
sition and time are inserted into the computer circuitry. Once
inserted, the Airborne OMEGA Navigational Set is ready to receive
and process the transmitted OMEGA signals. -
The OMEGA 10.2 KHz, 11-1/3 KHz and 13.6 KHz signals transmitted by
" all of the VLF OMEGA stations within the coverage. area are received
through the loop antennas on the aircraft and supplied to the loop
antenna coupler. The loop antenna coupler filters and amplifies the
OMEGA signals for the antenna switching matrix circuit. The antenna
switching matrix circuit sums and phase shifts the coupler output
signals and then supplies these signals to the receiver circuit
(receiver strips) in the receiver-computer. Each receiver strip is
a single conversion superheterodyne receiver which uses RF and IF
circuits. Each receiver strip amplifies and filters the signal and
. then supplies this signal to the correlator and digital converter
circuits. The correlator and digital converter circuit obtains sine
‘and’ cosine phase information from the receiver strip outputs and con-
verts this information into digital form which will be compatible
with the computer circuit. The sine and cosine information in digi-
tal form is supplied to receiver input/output circuits. The receiver
input/output circuit counts and stores this information until
instructed by the .computer to transfer this information for further
processing. When instructed by the computer, the software system will.
- begin synchronization process to align the receiver input/output
information with a known OMEGA transmission pattern. Once synchroni-
‘zation is obtained, the computer software system will continue to
filter the signals through tracking filters and combinational filters
. until accurate positional information is obtained.

-13-
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- .. In order to .obtain accurate positional information, the ‘Airborne
OMEGA Navigational Set must rely on heading and velocity information’
from sources external from the system. The Airborne OMEGA Navigational
Set receives ‘the necessary signals from equipment such as, but not
_necessarily limited to: Analogs of Inertially derived heading and
velocity, Analogs of doppleL derived velocity, Analogs of magnetic
.heading and airspeed. Signals from these external sources are inserted
" into the computer software system to aid in updating and’ determining
accurate positional: 1nformat10n. Only one velocity and lLeading source

© at a time are required. ' Onée positional information is determined

and acceptable by the software system, the positional information is
shifted into the logic control circuit in the control-indicator.

The logic control circuit conditions the input information and.
‘supplies this information into a shift register. The output from

" the shift register 'is then supplied to a decoder circuit. The
decoder circuit decodes this digital information for display on the
front panel to inform the operator the present status of the flight
Also, during flight, the operator can request spec1f1c 1nformation

“to be displayed by manipulating the appropriate controls on the
appropriate Control ~Indicator.

3. 4 2 Functional Characteristics - The OMEGA Navigational
Set shall have as its primary functional capability the following'

. a) Station/Frequency,Usag_ - The OMEGA Navigational
Set shall have capability of operation with the OMEGA global system
using all available minimal path signals from any of the eight (8)

transmitting stations on the three (3) OMEGA frequenc1es of 10.2 KHz,
13.6 KHz and 11-1/3 KHz.

b) Altomatic Station Synchronization - Provide
automatic synchronization to the OMEGA broadcast pattern for purposes
-of recognizing and identifying a particular station transmission.

Sét shall remain synchronized to OMEGA ‘boradcast signals even during

periods of time when the OMEGA signals are not available and the set
is operating. ’

~¢) World-Wide Capability - When operating with a
completed VLF OMEGA transmitting system, the Navigational Set shall
be capable of performing continuous navigation in all latitudes. as

‘long as vehicle’ heading in a known grid. and veIOC1ty are furnished
the set. :

d) Tracking - Provide automatic search and lock-on
capability for tracking up to eight (8) transmitting. stations, using
three (3) frequenc1es, simultaneously and w1thout operator assistance.

e) Phase Measurement - Determine the phase (relative
to the OMEGA broadcast pattern) of incoming signals segregated. as to
station and frequency, w1th the requisite phase measurement accuracy.

_14-
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) Rate -Aiding - Obtain and use velocity data
derived from veloc1ty sensor 1nputs

g) Phase Corrections - Automatically provide VLF
propagation corrections to the measured phase of the received OMEGA
signals for each OMEGA tramsmitting station on three 3) ‘frequencies.

h) Navigation Qutputs - Provide appropriate navi-
gation output, to display, based upon either or both of:

(1) Current OMEGA signals being received.

(2) Velocity sources of vehicle and velocity
calculated from OMEGA signals.

3.4.3 Functional Arraqgement - The standard functional
arrangement of the OMEGA Navigational Set shall be according to
Figure 1.

3.4.4 ° Dynamic Input Conditions - The Navigational Set shall
have capability of phase tracking the incoming VLF OMEGA signals with
the following characteristics:

a) Signal Strength - Navigational Set shall have
the capability of operating over the dynamic input range of 100 db.
Signal strength, at input’ to antenna, shall be between 5B volts/meter
and 500,0004 volts/meter. The navigational accuracy shall not be
degraded when any two signals are separated as much as 60 db and no
noise is present.

: b) Noise - Navigational Set shall be capable of )
phase tracking input s1gnals whose signal amplitude .is no .worse than

15 db below an ambient noise level of 50 uV/meter over a bandwidth
of 100 Hz.

3.4.5 Automatic Synchronization - The Navigational Set
shall have capability of automatic (no operator functions required)
synchronization of the received signals to the OMEGA broadcast pat-
tern to an accuracy of 0.05 sec with a resolution of 0.005 sec with a
confidence factor of 0.9974. Synchronization shall be possible under
the following minimum conditions at receiving locations:

a) Any two or more stations receivable.on three (3)
frequencies each station. At least one station Shall have a SNR of
at least 0 db, all other stations shall have a SNR ‘of no less than
-10 db on all frequencies.

b) Maximum time to acquire synchronization under
above conditions shall be less than 180 seconds in 95 percent of cases.

-15_
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3.4.6 . -Antenna Lobe Selection - The Navigational Set shall
use a receiver input switching matrix to select the optimum loop
antenna lobe for each OMEGA broadcast station. The switching matrix
shall be capable of selecting the appropriate lobing. patterns frocm
the loop antenna. Selection for each received frequency shall be
Lndepcndent and bhall remain selected until the next selection is.
made.

During éynchroniZatlon ﬁroceSS, the loop selection matrix shall
‘electrically rotate the +A signal by -90 degrees so that the pseudo-
omni conflguratlon of (+A-9C degrees)+B is uS°d

3.4.7 .Measurement Accuracy and Random Noise

3.4.7.1 . Measurement Accuracy: The measurement accuracy of
the Navigational Set, measured at the output of the burst measurement
filters, shall be: ‘ : ' ’ ’

.CEC

STATION ~  LOWEST TEST MEAN DIFFERENCE.  STANDARD
SIGMAL - SIGNAL FROM - pav.
SEPARATION . LEVEL _ ABSOLUTE -
o0a - .57y/m + 1 CEC 1 CEC

20db .05 v/m '+ 1 CEC 1 CEC

S 40dp . .005 v/m 1 CEC 1 CEC
. 60 db . .0005 v/m + 1 CEC 2 CEC

60 db- .00005 v/m £ 2 CEC 3 CEC
60db ° - . .000005 v/m 13 cEC '5.C

-16~
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3.4.7.2- Random Noise: The Navigational Set shall be capable
- of using signals in the presence of random noise (measured in a 100
Hertz bandwidth). Performance of the Navigational Set, measured at
the output of the burst measurement filters with 500uV/meter of noise
shall be: ' ‘

SNR MEAN DIFFERENCE FROM ABSOLUTE - STANDARD DEVIATION
+20 db '+ 1CEC - _ 1.5 CEC
+10 db * 1 CEC - ‘ 1.5 CEC
- 0 db + 1 CEC ’ 2 CEC
-10 db + 2 CEC o 3 CEC
-15 db - +3 CEC‘ - 5 CEC
3;4.8 Qynamlc Phase Tracking - Each track1ng filter shall

be capable: of tracking a steady-state phase velocity input of 200
knots (along the baseline) without velocity-aiding with a lag error
not to exceed one percent of a carrier cycle. The acceleration
characteristics of the set shall be such that it does not lose phase
track under the following conditions: A vehicle traveling along the
baseline and the wind changing in magnitude from O knots to 140 knots
in 60 seconds and in a direction parallel to the baseline. The
acceleration characteristics of combined set and velocity aid- 1nput
shall be such that the lag error does not exceed 5 percent of a
carrier cycle per channel under the following condition: A vehicle
traveling along the baseline at 1,000 knots, an error in measured rate
~input of less than 10 percent (velocity sensor external to the
Navigational Set) and reversing its direction on a three-degree-per-
second turn., The Navigational Set shall recover from the effects of
the above accelerations in less than twoé minutes after reaching a
constant velocity. The requirements for dynamic phase tracking and
measutement accuracy will be met for 51gna1 to-noise ratios equal to
or greater than -15 db.

3.4.9 Signal Acquisition - The equipment shall be capable
of automatic signal acquisition under all signal amplitude conditions,
signal-to-noise ratios and velocities specified herein. Acquisition
time shall not exceed 5 minutes under any of the signal conditions
specified herein. Acquisition is defined as the time required after.
the completion of synchronization, to meet the accuracy requirement of
paragraph 3.4.7 of this specificatlon.v

3.4.10 ~ VLF Prgpagatlon Corrections - The Navigational Set
shallbautomatically provide phase corrections compensating for the
phase variations between the OMEGA transmitting stations and the
position of the aircraft. These phase corrections shall continuously
update the lane position information. By inserting data (day, time
‘of day, and position) prior to flight, no operator interventionm.or:
updating shall be required during flight regardless of unplanned.
_changes in flight-paths. - The operator shall have the capability of
-inserting fixed offset positioﬁ,in the AN/ARN-99(V)2 only,to compensate
for observed minor errors in displayed position due to incorrect
propagation predictions. This offset shall automatically be removed
by the computer when the operator enters a new date and time.
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The method- employed in generating the phase‘corrections shall have at

least the following accuracies:

: (a) The maximum difference of predicted'value minus
plot value for any hour of the day shall not-exceed.30 0 cecs.

. (b) The mean of the differences over the- twenty four
hour period shall not exceed 18.0 cecs.

(c) The standard dev1ation of the differences shall
not exceed 9 0 cecs. .

3.4, 11 Nav1gat10n - The Nav1gational Set shall perform the
following nav1gation functions:

3.4.11. 1 OMEGA Input Signal Convers1on -~ The Nav1gat10na1
Set shall treat each OMEGA signal burst as a separate measurement for
purposes of navigation. Navigation performance shall be continuous for
‘all latitudes, including polar regions when the system is prov1ded with
a stable heading source (such-as a free ‘gyro).

" 3.4.11.2 Nav1gationa1 Accuracy,- ‘The Nav1gational Set shall pro
vide position determination to an accuracy of approximately 1. Onmile
(rms) daytime and 2.0nmiles (rms) nighttime when OMEGA input s1gnals
are no worse than: Minimum of 3 OMEGA stationms, 3 frequencies each,
with worst case SNR of - lS db on one station. and no worse than -10 db

SNR on the other two and the Aincoming Omega signals are within the
predicted propagation limits.

3.4.11.3 Dead Reckoning - The Navigational Set’ shall prov1de dead
‘reckoning navigation from the selected vehicle veloc1ty/head1ng source
during time OMEGA signals are not’ suitable for OMEGA navigation. No
operator intervention shall be required for the Navigational Set to

- switch from OMEGA nav1gat10n to DR nav1gat10n and back to OMEGA navi-
gation mode.

- 3.4.11.4 Rate Aiding - The Navigational Set shall use, in an
'optimum manner, velocity data from the vehicle velocity sensors for -
‘the purpose of rate aiding dynamic tracking of OMEGA’ 51gnal phases.

Rate aiding may be automatically derived from: any one of the following
: velocity sources: :

(a) Vehicle Inertial Measurement System
. (b) Vehicle Doppler Radar System
(c) Vehicle True Airspeed System

The Navigational Set shall automat1cally select the "best" velocity
source available based upon discrete status signals and operator mode
control through use of the Control- -Indicator. In addition, aircraft
heading will be derived from the Magnetic Compass or Inertial Heading.
The aircraft velocity vector will be determined from the appropriate
combination of the velocity and heading sources.
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3.4.11.5 Magnetic Variation - The Navigational Set shall have a
table of world ‘magnetic variations for latitudes between % 739." This
table will be used to correct magnetic compass inputs to True Headlng for
purposes of Dead Reckoning navigation.

3.4.11.6  Wind Jelocity and Ground Speed - The Navigational Set
shall calculate the current wind velocity by differencing computed
vehicle ground speed with the speed from the True Airspeed sensors.
Ground speed shall be derived from either. the Inertial or Doppler system
or from the OMEGA derived velocity if neither Inertial nor Doppler data
are available. The wind velocity shall be computed over a suitable period
of time and stored for the following purpose:

‘To provide ground speed and track angle for rate .aiding
and automatic dead reckoning when true airspeed and
magnetic heading are the only external dead reckoning
sensors installed and/or providing a usable output.

3.4.11.7 'Computed Navigational Data - The Navigational Set shall
provide facility for the following computed functions:

(a) Present Position - Current vehicle position
in Latltude/Longltude
coordinates _ ‘
(b) Way Points - Latitude/Longitude coordinates
(Destination Points) of up to 10 fixed and one moving
- (AN/ARN-99(V)2. only) way points
(c) Line-of-Position - Oméga chart compatible, hyper-

bolic lines of position uncor-
rected by the propagation
prediction.

(d) Cross Track Error - Perpendicular linear deviation
: ' of position from the desired
course -

(e} Track Angle Current track angle made good

(f) Ground Speed — Current computed vehicle speed
\ ) : ' - along the track
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(g) Bearing to Selected —.Magnetlc bearlng to Operator

Way Point. selected way point

(}o'vRaﬁge to Selected - Range to operator selected
'~ Way Point way point -
(i) Wind - L - Computed wind: vector
(3j) Desired Track " - Computed track between two .’
' operator selected way .points

(k) Estimated Time - Computed time, at currént

Enroute .- . - velocity, to operator selected

.way point : ’

(1) Status - Data required to determine

- adequate Omega signal reception

{(m) Test : - Data required to determine
b : adequate equipment operation

3.4.11.8  AN/ARN-99(V)4 Unique Requirements - In addition to the above

requirements, AN/ARN-99(V)4 shall also provide the following.

3.4.11.8.1 The navigatibn set shall have .the capability of operating
in the manual heading and/or manual velocity input mode. '

3.4.11.8.2 . Grid'mode'névigatiou shall be included as an added capa-
bility. ' : o '

3.4.12 ';Iqterface Reqﬁirements ~ The following paraoraphs describe
the interface of the AN/ARV °9(V) with the operating venlcle

3.4, 12 1 Functional Arrangement - The units of the Vav1gat10na1
Set shall be arranged according to Figure 2,

3 4.12.2 " Signal InDutb.- The Navigational Set shall be capable of
rece1v1ng from the vehicle any or all of the following provided an appro-
priate Analog-Digital Data Unit and computer program are used:

» (a) Inertlal Measurement System = Analogs of velocity
and heading related to True North ccordinates.

(b) Doppler Radar System - Analogs of veloc1ty related
to- the doppler coordlnate sy%tem

.y
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(¢) Airspeed System - Analog signal related to True
Airspeed. ; o

(d) Heading - Analog signal related to Magnetic’North.

(e) Status - Operating status s1gnalq of items (a) through
(d) shall be prov1ded so that Nav1gationa1 Set may automatically switch .
rate alding sources in the event selected rate aid sources become inoperative

3.4,12.3 Electrical Interface Characteristics - The. functional inter—
faces of the Receiver-Computer Group with other aircraft functions and
systems shall be according to the specific vehicle'application.

3.4.13 .Self-Test '- The Navigational Set shall have the following
self-test capablllty The test capability shall be completely self-
contained within the Navigational Set and no equipment external to the
Navigational Set shall be required.

(a) At-power turn-on and prior to any other operation,
" a complete test of the Navigational Set shall be made on each of. the
functional areas. :

'(1) Each receiver channel (3)

(2) Input/Output -
Receiver .
Analog. Signals (Rate Aid)
Computer -
(3) Computer Logic
" (4) Computer Memory;

(b) Periodically duringinormal'operation, although
not to exceed 10 sec each of the functional areas shall be tested.

] (c) No operator action shall be required to execute
any of the above tests. -

(d) Control Indicator shall be tested by the Receiver—
Computer with operator initiating test and verifying test function

(e) In the event of detected failure within the Receiver-
‘ Computer Group, operator shall be informed via SYS MALF 1nd1cator

: (£) The BIT features shall be such that at least 95%
of the equipment faillures shall be detected.
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3.5 - Detail Requirements

3. 5‘1 Recelver—Computer Group OR—133(V)/URN - The Recelver—
Computer Group shall meet the follow1ng requirements

3.5.1.1 lin\}.,nal Keguivements - The Receiver—Computer Group
shall perform the basic functions of:

(a) .Antenna-lobe'selegtion

(b) Generation of precision frequencies for receiver
‘local oscillator and calibration functions

(¢) Processing of the three separate OMEGA frequencies -
(d) Conversion of: Receiver outputs to digital format
(e) 'Precision timing signals for navigation process

(f) Conver51on of synchro headlng signals and synchro
and analog velocity signals to digital format.

(g) Interface for control and display functions
(h) Processing capability for OMEGA navigation functions.

3.5.1.2 . Form Factor and Configuration - The Receiver-Computer
Group shall be enclosed in a conductively cooled package with overall
~dimensions not to exceed 20.19 inches by 10.25 inches by 7.70 inches .
exclusive of front plate handles, fasteners and connectors. This package
shall be mounted on a mounting base as specified herein.

3.5.1.2.1 Memory Configuration - The Receiver=Computer Group shall
have two memory configurations, either 8,192 or 16,384 words of core memory.

The 0R-133(V) / URN* shall contain 8, 192 words and the 0R—133(V)2/URN -shall
contaln 16,384 words.

3.5.1.3 Weight - The weight of the Receiver-Computer Group shall
not exceed 60.1 pounds for the OR-133(V) /URN*and 60.5 pounds for the
OR-133(V)2/URN.

3.5.1.4 Input Power Requirements - The Receiver-Computer Group
maximum primary input power requirements are as follows:

(a) AC Power (31ngle phase), 115V, 400 Hz, Category B,
310 VA. Maximum power consumption (steady state) 250 watts.

(b) 28 VDC, Category B, 55 watts warm-up, 5 watts
operating, plus 5 watts for Control-Indicator relay. '

*Complete designation. not assigned
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(c) AC Power (single phase) 26V; 400 Hz, reference
phase, Category B, 1.5 VA. Maximum power consumption 1.1 watt.

3.5.1.5 BITE - Bullt—In-Test c1rcu1try ‘shall be provided fo*
the follow1ng functions: .

(a) Precision Frequency Generator Count-Down Logic ~. {
C1rcu1t shall detect if any of the frequency countdown chains are not
coherent with the others. Event shall be detectable by computer and
shall cause system to re-enter synchronization process.

(b) Computer Instruction Sequencingr- Circuit shall

detect that computer program is not sequencing in proper manner. Event
shall cause SYS MALF indicator to be set ON.

(c) Test and Calibrate Signals. ~ The navigation set’
shall provide test signals which ensure the receiver is functioning and
shall provide the dual purpose of calibration of each receiver, auto-
matically and without interference to normal operation for:

‘Scale factor
Bias
.Receiver phase Shlft

3.5.1,6 :Fault Isolation - The belf Tests described in 3. 4.13 and - ,
the BITE described above shall allow a maintenance operator to fault - ' :
isolate problems within the Receiver-Computer to the first level disassembly

of the unit in accordance with AR-10 when operated with suitable support
equipmrent. .

3.5.1.7 = Electrical Connections - Connections to external func-
tions shall be deflned in Interconnectlng Box J-3213/URN requirements.

3.5.1.8 Contents ~ The Receiver- Computer Group shall contain the
following functlonal subassemblles.

Receiver, Radio 10.2 kHz R-1880/URN (See Note 1)
Receiver, Radio 11 1/3 kHz R~1879/URN ~ (See Note 1)
Receiver, Radio 13.6 kiHz _ . 'R~1878/URN. (See Note 1)
Converter-Phase Correlator CV-3130/URN . (See Note 1)
Power Supply : PP-6990A/URN

Interconnecting Box J-3213/URN

Core Memory Unit
#8K = Used in OR-133(V) /URN MU-6C1/URN
16K = Used in OR-133(V)2/URN MU-606A/A

Memory Switching Unit SA-1967/URN
Memory Timing Unit ~ TD-1108/URN
Arithmetic - Control Unit #1 CP-1156/URN
Arithmetic -~ Control Unit #2 CP-1155/URKN
Arithmetic - Control Unit #3. CP-1154/URN
Arithmetic ~ Control Unit #4 - CP-1153/URN
Analog-Digital Data Unit : .

*Used in 0R~133(V)v/URN J-3212/URN

Used in 0R—l33(V)2/URN - J-3212A/URN

*Complete designation nqt'assigned
" : -26-.
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. Note 1. These assemblies are also used in the
AN/ARN-99(V)1 Omega Navigatlonal Set (Specification MIL-N-81675).

- 3.5.1.9 Radio Recelver Modiles
Radio Recelver 10.2 kHz . R-1880/URN
Radio Receiver 11 1/3 kHz - R-1879/URN
Radio Receiver 13.6 kHz R-1878/URN

3.5.1.9.1 Radio Receiver Module Functional Requirements - Each of

the three receiver modules shall be a heterodyne type receiver utilizing

inputs from an orthogonal loop antenna. The RF tuning range shall be
' three fixed channels of 10.2, 11 1/3, and 13.6 kHz. The overall band-
width shall be less than 100 Hz. Each receiver module shall provide RF
and IF tuning for one of the respective ‘incoming burst signals. Table II
summarizes the signal characteristics for each receiver module. The per-.
formance of this equipment shall not be degraded by additional OMEGA
signal transmissions. The overall spectrum of the OMEGA signals shall-
be comprised of time-multiplexed transmissions at 10.2, 11.1/3 and 13.6
kHz as transmitted in turn from eight stations. The selectivity of the
receiver shall be such that its performance will not be degraded by any
CW signal 500 Hz above or below 10.2 kHz and 13.6 kHz, and 200 Hz above
or below 11 1/3 kHz have an amplitude as great as one volt/meter when
the OMEGA signals are no greater than 500p volts/meter. -

TABLE II RADIO RECEIVER MODULES, SIGNAL CHARACTERISTICS.

Band ' Local Notch/IF Inter~
Center Oscillator Image mediate

) Freguencx Frequency _ Fregdencz . Frequency -
10.2 kHz 11 1/3 kHz © 12.466 kHz 1.133 kHz
11 1/3 kHz 10.2 kHz 9.066 kHz 1.133 kHz
13.6 kHz 14,73 kHz 15.866 kHz ~ 1.133 kHz

3.5.1.9.1.:1 Receiver Input.Switching Matrix - The Receiver Input
Switching Matrix shall have the capability of providing each of the
three receiver channels with the following inputs:

(a) No input

(b) Antenna Lobe A

-(c) Antenna Lobe B

(d) ‘In-phase test signal

(e) Quadrature phase test signal
(£) Antenna Lobe A - 90°:

3.5.1.9.1.2 RF Amplifier - Each RF amplifier shall consist of band-

" pass filtering and limiting. The final stage shall be a heterodyning
mixer down to the IF frequency. Image rejection shall be 75 dB (Min.).

-27-



Downloaded from http://www.everyspec.com -

MIL-N-81678B(AS) -

3.5.1.9.1.3 Receiver Noise - The Receiver-Computer Group noise;v
reflected to the Receiver-Computer Group input, shall be no greater

than 50 microvolts rms when measured in a rectangular bandwidth of 100 Hz.

3.5.1.9.1.4 Overload and _Recovery Time - Each receiver RF section-
shall recover signal acquieltlon in less than 50 milliseconds after a
signal causing saturatlon is removed.

3.5.1.9.1.5 IF Amplifiers - The IF amplifiers shall be tuned ampli-
- fiers operating at a frequency of 1.133 kHz hav1ng a bandwidth of 50 Hz

or less.

3.5.1.9.1.6 Phase Shift - Each receiver channel shall provide stable
operation over 60 dB range of carrier amplitude variation with less than
+0.5 cec phase shift, and over 100 dB range of carrier amplitude varlatlon

w1th less than +1 cec shift.

3.5. 1. 9.2 Form Factor - ‘Each receiver module shall have the
follow1ng overall dimensions:

_‘Length: 1.200 + 0.002 inches

Width:. 10.124 + 0.010 inches ‘
Haight: 6.00 inches + 0. 04 inches plus 1.0 inch

for the Gulde Pins

3.5.1.9.3 Weight - The weight of each receiver module shall not
exceed 2.2 pounds.

3.5.1.9.4 Contents - The contents of each module shall be

(a) Plug-in frame
{(b) . RF card assembly
(c) . IF card assembly
(d) Shield

3.5.1.9.5 Interconnection - Each receiver module shall 1nter—

connect with the Rece1ver—Computer Group through Interconnecting Box,
J—3213/URN

3.5.1.10 Converter-Phase Correlator Module CV—3130/URN

3.5.1.10.1 Functional Requirements - This module shall provide ;
the Precision Frequency Generator, Receiver Input Control functions
and Phase to Digital Conversion for each Radio Receiver Module. The

Converter-Phase Correlator Module shall contain the oscillator to pro-

vide simultaneous phase references for the various OMEGA signals. The
characteristics of the oscillator shall be as follows:

(a) Theufrequency drift of the oscillator under con-

. tinuous operation shall be chosen such that the.Receiver-Computer Group

will meet the performance requirements specified herein.
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(b) The long-term frequency accuracy shall be better
than one part in 108‘per day, five parts in 108 per week. The frequency

stability shall b.: withiw four purcts in 10 of the nominal frequency
within five minutes of application of power.

(c) The power for the heater circuits for the
oscillator is derlved from a 28 volt dc aircraft supply.

(d) A manual internal frequency or drift control shall
be provided as a service adjustment, the use of which will enable depot
level compensatory adjustments for slight variations in the oscillator
frequency. . This control shall %ermit,adjustments of the oscillator’
over a range of + 2 parts in 10°.The overall oscillator accuracy shall
permit signal acqu151t10n after a minimum warm-up time.

The Receiver Input Control functions will be those listed in paragraph -
3.5.1.9.1.1 The Phase to Digital Converter stage shall -form a real-

time product of the 1.133 kHz output from the IF amplifiers and Precision
Frequency Generator basic timing circuitry. Each of the three RF channels
shall have two outputs; one proportional to the sine of the measured

phase and the other proportional to the cosine of the same phase. The
phase to digital stage of the Converter-Phase Correlator Module will

transfer the digital values of the sine and cosine of the measured phase
to the Computer Section.

-3.5.1.10.2 Form Factor - This moduln shall have the follow1na
overall dimensions:

Length: 2.100 + 0.004 inches

Width: 10. 124 + 0.010
Height: 6.00 inches + 0.04 inches plus 1.0 inch

for the Guide P1ns

3 5.1.10.3 Weight - The weight of this module shall not - exceed
4.4 pounds.

3,5.1.10.4 Contents - The contents of this ﬁodule shall be

‘ (a) Plug-in frame (Two 1.05 inch frames are pinned
together to form the Converteér-Phase Correlator Module frame).

(b) - Phase to digital circuit assembly card #1 (10.2
“and 11 1/3 kHz phase to digltal converters). : :

(c) Phase to digital circuit assembly card #2 (13.6
kliz phase to digital converter and + 13 volt regulator circuit,
reference paragraph 3.5.1.11).
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(d) TFrequency Generator assembly card
(e)  Receiver digital data assembly card
“(f) Precision Fruqueﬁry Generator

3.5.1.10.5 Interconnection‘— The Converter-Phase Correlator Module

shall interconnect with the Receiver-Computer Group through Inter-
connegtlng Box J-3213/URN.

3.5:1.11  Power Supply PP- 6990A/URN

- 3. 5 1.11.1  Functional Requlrements - This module shall convert
the 400 Hz input power into regulated d.c. outputs for the Receiver-
Computer Group, Control-Indicator, and Antenna-Coupler. Voltages
supplied by this module are:

Voltage Tolerance ~ Ripple

+16 vdc +0.32 vdc ' :

+12 vde +0.6 wvdc R N

t 2 zgz ' Eg.g zgz Ripple voltage shall
-16 vde : ;0:32 vde ~ -be less than 100 mv PP
225 vde . F1.25 vde on all voltages

3.5.1.11.2 Form Factor - The Power Supply module shall have the
. followlng overall dlmen31ons

Length: . 4.365 + 0.020 inches
Width: 10.124 + 0.010 inches
Height: 6.0 inches + 0.04 inches plus 1. 0 inch

for the Guide Pins

3.5.1.11.3 Weight - The weight of the Power Supply Module shall
"'not exceed 12.6 pounds.

3.5.1.11.4 Contents - This module contains:’

(a) Plug-in frame
(b) Heat sink
(¢) Power, subassembly

3.5.1.11.5 Interconnection - This- plug-in médule shall ‘inter-

~connect to the Recelver-Computer Group through Interconnecting Box
J~3213/URN.

3.5.1.12 Interconnecting‘Box J 43213/URN'V

3.5.1.12.1 Functlonal Requ1remcnts ~ The functlon of this subassembly
shall be to provide the mechanical and electriczl interconnections for
the plug-in modules of the Receiver-Computer Group. It shall also pro-
vide the interconnections from the Receiver-Computer Group to the other
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' units of the OMEGA Navigational Set, AN/ARN-99(V). This subassembly

shall also contain the time totalizing meter for the Receiver-Computer
Group

3.5.1. 12 2 Form Factor - The overall dimensions of the Inter-

" connecting Box shall not exceed, exc1u51ve of front panel handles,

fastenerq and connectors.

‘Length: . 19.69 inches * 0.040 inches

+
" Width: 10.25 inches * 0.040 inches
Height: 7:70 inches * 0.040 inches

Width at plug-in surface shall be 10.125 + 0.010 inches.

-3.5.1.12.3 " Weight - The weight of the Interconnecting ‘Box shall
not exceed 14.3 pounds. -

3.5.1.12.4 Contents - This module shall consist of the following:

(a) Front panel
(b) Base frame
{¢) Bottom plate

3.5.1.12.5 Interconnection - This assembly shall have the £0110w1ng
interconnections to the external functions:

Referencé _ :
Designation Receptacle Type Function
171 ' *M81511/21EF01S1 Test (for qupport Equlpmenr
| v » _ . Connectlons)
‘132 *M81511/21EFO1P1 Test (for Support Equipment
: _ Connections)
133 . M81511/02HBO2P1 or  Power Input
o M81511/02GE02P1 _
134 M81511/21EBO1S1  Power and Signals (Antenna-Coupler)
135 *M81511/21EFO1P1 Avionics Interface
136 *M81511/21ED02S1 Control-TIndicator

*Contacts, Part No. MS90461A23-28, are required where 28 AWG wire is
used. ’ : ' ’ '
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3:5.1.13 Computer

3.5.1.13.1 . Functional Requlrements - The computer shall have the 3
capability of processing the.necessary equations to.allow the OMEGA
Navigational Set to perform to the criteria set forth in Paragraph 3.4 5

herein. The computer section of the Receiver-Computer Croup shall have
the following characteristics:

3.5.1.13.1.1 Processing Capability - The Cbmputer section shall
have the following arithmetic and logical characteristics necessary to

process, as a mlnlmum, equations wh1ch resolve the OMEGA Navigation
solution.

Type General Purpose, Digital, Parallel
* Core Memory with serial, single-
address arithmetic.

Clock Frejuency 4.5 MHz (Min)

Memory Type ~ Magnetic Core, Non-volatile, random

. : access, DRO (the memory shall be easily
‘reloadable at the organizational level
to accommodate changes in the propaga-
tion prediction equation and inclusion
of the geographical coordinates of the
OMEGA stations. Memory storage shall '
not be lost for any normal power turn-on/
turn-off cycle or primary input power
transients.)

Memory Size = - 8,192 or 16,384.sixteeh (16) bit words
’ '~ with cycle time of 2.0 microseconds and
access time of 1.0 microsecond

‘Instruction Addressing Up to 65,536 words

Data Format - 16-bit single.precision or 32-bits
. : double precision

Number System Binary, fixed point fraction with
’ negative numbers in two s complement
form

3 5.1.13.1.2 Organization - The computer section of the Receiver-
Computer Group shall be organized into eight (8) separate’ plug=-in assembly
modules. which shall interconnect to the Interconnectlng Box J- 3213/URN
Functionally this organization shall consist of:

(a) Memory (3 plug-in modules) . o i
(b) Arithmetic ‘Control (4 plug-in modules) . -/

(c) Input/Output (1 plug-in module)
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3.5.1.13.1.2.1 Core Memory Unit MU-601/URN - The Core.Memory.
Unit (MU-601/URN) contains the magnetic memory core stack containing
8,192 sixteen (16) bit words. :

Form Factor =~ length: 2.580 + 0.002 inches
' Width: 10.124 + 0.010
Height: 6.00 + 0.04 inches plus 1.0 inch
for gulde pins

The weight of this module shall not exceed 5.2 pounds.
Contents ~ Frame, core stack, drive circuit assemblies
3.5.1.13.1.2.2 Core Memory Unit MU-606A/A - The Core Memory Unit

{(MU-606A/A) contains the magnetic core stack contalnlng 16 384 sixteen
(16) bit words.

Form Factor Length: 2.580 + 0.002 inches
) Width: 10.124 + 0.010 inches
Helght 6.00 + 0.04 inches plus 1.0 inch
for guide pins

The weight of this module shall not exceed 5.6 pounds.
Contents "Frame, core stack, drive circuit assemblies
3.5.1.13.1.2.3 Memory Switching Unit SA-1967/URN - The memory

switching unit provides the memory (core) addressing capability for
16,384 sixteen (16) bit words. .

Form Factor Length: 1.050 + 0.002 inches
' Width: 10.124 + 0.010 inches
Height: 6.00 + 0.04 inches, plus 1.0 inch
‘ for guide pins

The weight of this module shall not exceed 2.2 pounds.

Contents Frame, two electronics circuit card assemblies.

3.5.1.13.1.2.4 Memory Timing Unit TD-1108/URN - The memory timing
unit provides the timing control for the memory cycle and access.

Form Factor Length: . 1.050 + 0.002 inches
: Width: 10.124 + 0.010 inches
Height: - 6.00 + 0.04 inches plus 1.0 inch
© . for guld pins
The veight of this module shall not exceed 2.6 pounds.

Contents Frame, two electrounic circuit card assemblies.
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3.5.1.13.1.2.5 Arlthmetlc - Control Unit’ #l CP- 1156/URN ~ The
Arithmetic and Comtrol Unit #1 provndes loglc and. control for the "A",
"N" and "B" registers. :

Form Factor = Tengih:  1.050 + 0.002 inches
Width: - 10. 124 + 0.010 inches
Height:- 6.00 inches +0.04 inches plus
1.0 inches for guide pins

"The weight of this module shéll'not exceed 2.5 pounds;
Contents Frame, twc electronlc circuit card assemblies.

3.5.1.13.1.2.6 Arithmetic - (ontrol Unit #2 CP- 1155/URN - The
Arithmetic and Control Unit #2 prcvides logic and control for the LNIX,
"-TRANS 1 and Pre-Inst. decode.

Form Factor Length: 1:050 + 0.002 inches
Width:. 10.124 + 0.010 inches
‘Height:. 6.00 inches + 0.04 inches plus
‘ 1.0 in-hes for guide pins

The weight of this module shall not exceed 2.5 pounds.
Contents - Frame, two électronic circuit card éssemblies.
3.5.1.13.1.2.7 -Arithmetic - Control Unit #3.CP-1154/URN - The

Arithmetic and Control Unit #3 provides logic and control for the flag.
indicators, register decode and arithmetic registers.

Form Factor Leugth: 1.050 + 0.002 inches
‘ Wiith: -~ 10.124 - + 0.010 inches .
He ght: 6.00 inches + 0.04 inches plus
1.0 inches for guide pins

~The weight .of this module shall not exceed 2.5 pounds.

Contents Frame, two electronlc circuit card assemblles

3.5.1.13.1.2.8 Arithmetic - Control Unit #4 CP- 1153/URN - The
Arithmetic and Control Unit #4 provides logic and control for the power
interrupt, DMA ccntrol and "P" counter. ’

Form Factor Length: 1.050 # 0.002 inches
s ' ‘Width: 10.124 + 0.010 inches
Height: 6.00 1nches +°0.04 inches plus
1.0 inches for gulde pins

The weight of this module.shall not exceéd 2.4 pounds.

Contents Frame, two electronic circuit card assemblies.
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3.5.1.13.1.2.9 Analog-Digital Data Unit J-3212/URN & J3212A/URN -
_The Analog-Digital Data Unit provides logic and control for the analog-to-
digital conversion and digital-to- d1g1ta1 conversion,

Form Factor Fengtl - 1 050 + 0. 002 inches
width: 10.124 + 0.010 inches
Height: . 6.00 + 0.04 inches, plus 1.0 inch
for guide pins

The weight of this mcdule shall not exceed 2.3 pounds.
Contents Frame, two electronics circuit card assemblies

3.5.1.13.1.3 Input/Ovtput Description - The analog-to-digital con-
verter receives various analog signals from the system, converts them
to a digital form which can be used by the computer, and sends them to
the digital-to-digital converter, which additionally receives information
from several other sources including the receiver, discrete inputs, the
Control-Indicator, ‘and external serial inputs. It also sends information
to the Control-Indicator, the receiver, the serial data output, and the
~discrete outputs. The external serial data inputs and outputs provide
information bétween the Navigation Set and other digital equipments. The
Analog-Digital Data Unit shall be easily adaptable to accommodate up to

eight (8) combinations of synchro (11.8 and 90 VAC RMS),, AC or DC
analog signals.

3.5.1.13.1.3.1 "Analog-to-Digital Interfaces - A multiplexed, ratio-
metric, successive approximation, analog-to-digital converter is used to
interface eight channels of analog information. A summary of A-D con-
verter characteristics is given in Table III. '

3.5.1.13.1.3.1.1° Excitation. (T1m1ng) Inputs - The A-D coriverter con-
verts ac.signals (1nc11d1ng synchro) synchronously with respect to the
ac excitation voltage. 1In order to establish the required synchronlsm
for signals excited from different phases of reference voltage, two
excitation inputs are .»rovided to permit conversion on two separate time
or phase relationships. The two excitation inputs EXCA and EXCB are )
selected as a function of channel number and are a551gned as in Table III.
Note that dc signals way also be converted synchronously to the ac excita- .
tion, since the dec signal is always. available at full amplitude.: :
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TABLE I1T A-D CONVERTER CHARACTERISTICS J-3212/URN, J—3212A/URN

Input Channels

Number and Type:

Channel Exci ation
0 A
N B
A A
3 B-
4 A
5 A
6 A
7 A

*Note: One low level inmput

Full Scale Voltages:

Input Resistance/

"Fail Safe'" Resistance:

Common Mode Range:

Common  Mode Rejecfion:

-A-D Converter

Type
" Digitizing Time:
Max Conversion Rate:

(Includes serial
output time)

Output Format:

Resolution:

Accuracy (Méx Error):

" Bics 1-3

Eight 3-wire differential as follows: '
(Two signal, .one common)

J-3212/URN . J-3212A/URN
Voltage Type Voltage Type
90VAC Synchro. . 90VAC Synchro
90VAC Ratio - - 9QVAC Ratio
90VAC Synchro 90VAC Synchro .
90VAC Synchro 90VAC Synchro .

*#11.8VAC Synchro
11.8VAC Ratio
11.8VAC Synchro -
11.8VAC Synchro

*11.8VAC Synchro
11.8VAC Synchro
11.8VAC Synchro
11.8VAC Synchro

channel is used internally for Built-In Test

20 vde (14 ViM8) for Low Level
127 VDC (90 VRMS) for High Level

200K/150K (20-volt scale)
230K/270K (127-volt. scaleO

+ 1/2 of full-scale input voltage

60 4B min @ 400 Hz

Ratiometric, successive approximation
48 microseconds

7700 words/sec (dc)

800 words/sec (ac) -

(Note: All :onversions are synchronized with the
posirive peak of the ac excitation voltage)

24-bit serial word at 500 kHz ‘

(Note: Data is sign and magnitude for ratio data
and octant + TAN/COT for angular data)
3-bit variable address:

" 4-8 fixed address '

" 9-20 ‘12 data bits 4

"' 21-23 oétant coded polarity information

" 24 logic zero

12 bits + SIGN or OCTANT
0.84 arc-minute (angular data)
0.0244% of full scale (ratio data)

12 arc—ﬁinutes (angular data)
0.17% of full scale (ratio data)
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3.5.1.13.1.3.2 Digital Iuterfaces - Serial digital and discrcete
logic functions shall have the following capability: )

a) Serial Digital -~ Clock Rate - 500 KHz ,

(Inputs and Outputs) - Clock Pulse Width - 22C nano sec
o ' - Data Rate 28, 24 bit words every
5 mSEC (MAX)

- TTL logic levels

- Shift gate

- Mode Control

- Data line

b) Discrete Signals - Eight indut channels of
' : : 428 Vdc and +5 Vdc levels
- Four +28 output channels

Figure 3 defines the wave form characteristics of the serial digital
interface as scen at the interface of the ReceLle Computer Croup.

Figure 4 defines tHe wave form characteristics of the ¢iscrate .data
signals as seen at the 1nter‘ace of the Receiver-Computer Group.

3.5.1.13.1.3.2.1 Discrete Innuts = The Receiver~Computer Group has
the capability to receive and ==liiplex eight discrete inputs under soft-
ware control, as fellows:

Name : Tyre LOGIC 1 ~ LOGIC "o
DISC IN #0 - #; ‘ (287) ' > 13V : vIn &V
N {6 - F7- sV A A M ‘ ™
DISC IN #6 - #7 5wy VIN >2.0v VIN go.w
Note: DISC #7 is used internally for Buiit-In Test. :

A1l of the discrete receivers recognize an open circuit as a logic zero.

3.5.1.13.1.3.2.2 Discrete Outputs - Two basic types of discrete out~
puts are provided: Set Discretes and DC Discretes. The Set Discretes are
derived from the SET command, while the DC Discretes are obtained from a
~discrete word in the DMA storage area in the memory.

3.5.1.13.1.3.2.2.1 Set Discrete Ostputs - The Set Discrete cutputs are
derived from the SET command, and, therefore last only one cleock time 2
microseconds) and occur oaly when the SET command is given. The Set
Discretes are supplied to a variety of driver circuits, *nc;udlr" a latch
which uses two discrete codes tos set and reset the latch. '

. Name . Output Type , ,
'DC SET DISC OUT #  latching Driver :
SET DISC OUT #5 Differential Line Driver ;
SET DISC OUT #6 . Differential Linme Driver
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. SET DISCRETE OUTPUTS

DC SET DISCRETE OUT (1) o oPE COLLECTOR
o o . :
CND . e 4 b o : OF DRIVING +28
Y | VOLT 160 MA 1.CADS.

SET COMMAND 428V
RESET COMMAND GND

DIFFERENTIAL LINE DYSCRETE OIT {2)

 H - : GND
-1 a— 2 .SEC
Lo +5V

GND

SET COMMAND - HI WILL GO TO +5V FOR 2 uSEC
LO WILL GO TO GND FOR 2 WLSEC
HI NORMALLY AT GND
10 NORMALLY AT +5V

FIGURE 4
-36<
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3.5.1.13.1.3.2.2.2 DC Discrete OLtputs - The DC Discretp outputs are
obtained from bits 9 through 16 of’a discrete word in DMA storage. :
The bits are loaded into latches once every-5 milliseconds at the same
time a certain receiver discrete word is trarsmitted. The output remains

in the state specified by the corresponding discrete word blt un t11 the
data is changed and the latches are updated.

~ Output
Rame | Type Level
D¢ D1sc ouT #0‘ o 'Drivef*. 8§§N
DC DISC OUT #1  Drivert gggn
- DC DISC OUT #é Driver* ggiN
DC ﬁIsc oUT #3 _ﬁ;iver*, 8§§N

*Driver is open collector transis tor capable
of driving 28-volt 160-ma loads. '

3.5.1.13.1.4 Arithmetic and Control - The logic nezranization of
the computer shall allow adequate instruction capabilityv zmd speed to
perform the functions specified in Paragraph 3.4 hereir.

3.5.1.13.1.5 Computational Accuracy - The computer szection sHall
not degrade the absolute measuvement accuracy of the Omega signal phase
by more than 0.08 CEC.

3.5.1.14 : Cébling - Thé_Receiver-Computer Group shall operate
satisfactorily with. the Control-Indicator, as long as the interconnecting
cable(s) has (have) a length not exceeding flfty feet.

3.5.2 Control-~Indicator, ID- /ARV -99(V) and ID- 1776/ARV 99(\)

3.5.2.1 Functional Requirements - The Control-Indicator per- -
forms the function of the man-machine interface for the OMEGA Vav1gat10nal
‘Set as detailed in Table IVA for ID- /APN—99(V) and Table 1VB for
ID-1776/ARN-99 (V).

3.5.2.2 - . Form Factor - The dimensions of the Unit shall not.

exceed 5.75 inches by 8.25 inches by 6.95 inches and shall conform to the
panel rack mounting requirements of MIL~C-6781.

3.5.2.3 Weight - The weight of the Unit shall not exceed 12.5
pounds. :
. 3 5.2.4 Input Power Requirements -~ The Control- Indlcator prlmar"

1npuL power requ1remeut° are as rollow :

a) AC power(single phase), 115V, 400 Hz, Category B'QS VA

b) Max1mum power consumption. (steady staLe) 85 watts.
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3.5;2.5 Functional Characteristics - The Unit provides the
_capability of entering 559 displaying data for the'Naviga;ional Set.

3.5.2.5.1 Input Characteristics -

(5 Geodetic latitude and longitude coordinates of
presenit position -itiin & rezsclution of a tenth of a minute.

{Lt} Eleven Way Points 10 Way Points for AN/ARN-99(V)4)
in latitude and loungitade coordlnates, each to w1th1n a resolution of a
tenth of a minute.

(c» Calendar date and Greenw1ch Mean Time to w1thin
a resolution of are sccond.

"(d) Ground sbeed to a one knot resolution and track
angle to a one degree resolution for a moving destination, the latter
being one of the selc:ted destination points (AN/ARN-99(V)2 only).

_ (e) Fixed position correction to a tenth nautical
mile resolution (see also paragraph 3.4.10) (AN/ARN-99(V)2 only).
. . ) . .
{f) Code to select Magnetic/DG heading mode.

3.5.2.5.2 \utput Characteristics - The OMEGA Navigational Set

shall provide the following outputs which are to be selected and dis-
. played at the option of the operator via the Control- -Indicator. These
"outputs shall be integrated to provide a smooth readout.

L. (a) .Geodetic latitude to within-a resolution of a
tenth of a minute. :

‘ _ {v) Geodetic longitude to within a .resolution of a
tenth of a minute. '

(c) Great c1rcle bearing (magnetic) to a preselected

‘destinatlon)or intercept p01nt(AN/ARN—99(V)2 only) to withln a. resolution of
one degree.

" (d) Great circle range to a preselected destination,
or intercept point (AN/ARN-99(V)2 only), to w1thin a resolution of a tenth
_of a nautical mile.

(e) Computed and integrated ground speed to within
a resolution of one knot. :

(f) Computed and integrated wind speed and direction
(true) to within a resolution of one knot or one degree, as appllcable.

. " (g) Course (true) to selected destination to a
resolutlon of one degree. :

(h) Computed Track Angle (measured from True North)
to a resolution of one degree. .
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, (i) Estimated Time Enroute to selected destination “'
: w1thin a resolution of one minute. :

L _ - (3) Cross Track Error between any two selected
destination pointz 1o toeulutnun of one tenth of a nautical mlle

(k) Lane Count, i.e., any two selected 10.2 kHz

“lanes, to w1th1n a’ resolutlon of one cec without VLF propagation correc-
tlons , .

(l) Calendar data and Greenwich Mean Time. Year
(0-99), Month (1 -12), Day (1 31), and time to a resolution of one second.

3.5.2.6 ' 'gggtents

3.5.2.6.1 Controls - The Unit shall provide for the functional
selection of OMEGA controls, navigation control, Insert/Display, and

keyboard control, and shall conform to the requlrements of MIL-STD-203
and MIL-STD-250.

3.5.2.6.2 OMEGA Controls - These controls will prov1de the
approprlate interface for:

(a) Power, off-on. (Only the 400 Hz power is con-
o trolled by the Control Indicator)

(b) Panel'test

() Hold "It shall be possible to freeze data so
that d1fferent displays referenced to a specific time may be presented.

(d) Dim panel lighting. -~

3.5.2.6.3 Navigation Controls —‘These controls‘will provide for:
Selecting the destlnatlon to whlch the aircraft
will be manually steered. '
3.5.2.6.4 Insert/Dlgglay - These controls will provide selec-

tion of the parameters that are to be dlsplayed or inserted into the
'computer

Destination O, 1, 2, 3, 4, 5, 6, 7, 8, 9 - these
positions will be used to insert. and display the
latitude,. longitude, for the -destinations. Range :
and bearing will be displayed for the position !
selected via the panel. TR '

©  One rendezvous (movingvdestinatioﬁ) point may be
inserted and displayed. . (AN/ARN-99(V)2 only)
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Kéxboard -~ A keyboard shall be provided which shall

prov1de for the selection of parameters to be inserted or. dlsplayed.
Keyboard pushbutton characteristics and visual verification shall
conform to MIL-C-81774. The paramters to be,1nser;ed shall be:

3.5.2.5.5.1

(a)
(b)
(c)
@)
(e)

3.5.2.6.5.

(a)
(b)

(c)

(d)
(e)
(£)

(g)

3.5.2.6.6

1D- JARN-99(V)

lLatitude (N and 8)

Lobgicude (E and W) . -
Creenwich Mean Time (GMT) and Date
Fixed (FOP) Offset Position
Rendezvous velocity and heading

2 1n-1776/ARN-99(V) -

~Latitude (N-and S)

Longitude (and W) - .
Greenwich Mean Time (GMT) and Date
Manual Heading

Manual Velocity

Manual Heading and Velocity

Grid Mode Navigation

Displays - Data’ shall be diépléyed in two simultaneous

dec1mal displays adequate to provide the resolution specified in para-

Punctuation in terms of decimal markers, angular degrees,

shall be provided according to the type of information being displayed.
The display shall be updated at least every second. The brightness of ..
the display shall be variable through a dimming control. -
3.5.2.6.6.1 Paired Displays - The parameters to be selected and dis—
played in pairs shall be:
3.5.2.6.1.1 1D~ 1 ARN-99(V)

(a)
(b)
- (c)
(a)

(e) .

(f)
(g)
(h)
(1)
3)

3.5.2.6.6

(a)

(b)
(c)
(D
(e)

(£).

()
(h)

@ ”

Lztitude and Longitude (POS) . (DEST-POS) (RZ—POS)
Bearing and Range to Destination (BRG-RNG)

Track Angle and Ground Speed (TRACK/G SPEED) .
True Course and Estimated Time Froute (COURSE/ETE)
Date and Greenwich Mean Time (DATE/GMT) :
Heading and Velocity of Moving4Destinathn (RZ-VEL)
N-S Offset and E-W Offset (FOP) -

Any two LOPS " can be displayed at one time

“All station signal levels based on (0-9) relative ‘scale

Integrated Wind velocity and direction' (WIND)

.1.2 ID-1776/ARN-99(V)

Latitude and Longitude (POS) (DESI-POS)

Bearing and Range to Destination (BRG-RNG)

Track Angle and Ground Speed (TRACK/G—SPEED)

True Course. and Estlmated Time ~ Enroute (COURSE/ETE)
Date and Greenwich Mean Time (DATE/GMT)

Any two LOPs can be displayed at one - time

All station signal levels based on (0-9) relative scale
Integrated wind velocity and direction (WIND)
Manual Velocity and Heading (MAN H-V)
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3.5.2.6.7 Indicators - Separate 1ndicators shall be prov1ded to
.indicate the follow1ng 1nformation and. faults '

(a). System Malfunctlon

(b vosition Unceftainty

(c) OMECA Ambiguity

(d) Failure of Rate AiQS

“(e) Synchroniza;ion in process

The unit shall use 3 Class 2-W integrally illuminated panel meeting

the requirements of Specification MIL-P-7788. The legends on the
switches, lights and displays, except the '"SYSTEM MALF", "POS UNC",

"RATE AID FAIL", "SYNC" and "AMB" status lights, shall employ trans-—
Jucent aviation green ‘color in-accordance with Specification MIL-C-25050,
and an opaque background in accordance with Specification MIL-STD-411.
"SYNC", "SYSTEM MALF", "POS UNC", "RATE AID FAIL" and "AMB" legends
shall employ translucent aviation yellow color meeting the requirements
of Specification MIL-C-25050 and an opaque background in accordance with

Specification MIL-STD-411. The alphanumeric displays shall be incan-
descent white w1th a green filter..

. 3 5.2.6.8 . Electrlcal Connectlons - Connections to external cir—-.
cuits shall be provided as follows: : '

Reference _ . Receptacle o :
~ Designation . __Iype T Function-
3N M81511/01EDO2P1 ~ Connects to Receiver-
: Computer Group
332 M81511/02HBO2P1 or  Power
: - M81511/02GB02P1 -
3.5.2.7-» Panel Configuration - The'cbnfiguration of thie Control-

Indicator shall bte according to Figure 5A for .ID-1776/ARN-99(V) and

Figure 5B for ID- /ARN-99(V) and shall meet: human factor requirements’
as specifled in MIL-STD-1472.

3.5.3 Antenna—Couplers AS- 2623/ARN—99(V) and
i AS-2623A/ARN-99 (V)

3.5.3.1 . Functional Requlrements'é The function of the Antenna

Couplers AS-2623/ARN-99(V) ‘and AS-2623A/ARN-99(V) is to provide receptlon,v

coupling and amplification of the OMEGA VLF transmlss1ons for the
Recelver—Computer Group. :

-60-~
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» 3.5;3.1.1- Characteristics - The characteristics of»the'An;enna4
Coupler are: -

(a)’ Operating ‘frequency - 10 kHz to 14 kHz
v, (b} Semsitivity - When subjected to random noise
of 7uV/MKHz)1" she impot circuitry and preampllfler noise shall add

less than 10% to cho resultant noise output.

(¢) Sensing elements - 4 ferrite‘core inductors
forming two orthngonal lobe patterns.

(d) Effective height - Greater than 10 meters on
each loop. ' : .

(e) Antenna pattern - tﬁSo.tq half power points on
each loop. . '

(f) E field rejection - Greater than.SO dB on each loop.

(g) Null depth - Maximum to minimum ratio greater
than 23 dB on each loop.

: (h) Phase Shlft - Maximum phase shift change of 5
cec on each loop.

3.5.3.1.2 Power - Power for the AntenﬁaQCoupler shall be +13V dc
provided by the Receiver-Computer Group and shall not exceed 0.6 watt.

3.5.3.1.3 ~ Antenna-Coupler Qutput - The output of each loop
shall be two wires, balanced with respect to ground at an impedance not .
exceeding 260 ohms. : ' :

3.5.3.1.4 Loop Orientation - The output of the two loops shall
be arranged such.that the in-phase lobe (labeled +A) shall be at an
angle of -135° from forward pointing cormer, and the other lobe (labeled
+B) at —45° from the same forward polnting corner.

(Note The above assumes that the antenna is located on the bottom
side of the aircraft and the + angles are measured clockwise (- angles -
measured counterclockwlse) when viewed from above.) .

3.5.3. 2 . }orm Factor - The form factor of the Antenna-Coupler,
xclusive of the connector, shall not exceed 6.30 inches, by 6.30 inches,
ly 2.00 inches centered on a 9.00 + 0.04 inch maximum diameter by 0.125-inch
‘hick circular mounting plate integral with the Antenna-Coupler.

- 3.5.3.3  Weight - The weight of the Antenna-Coupler shall not -
exceed . 2,85 pounds. . - ’ :
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3.5.3.4 Contents - The Antenna-Coupler shall contain a s
pair of orthogonally mounted ferrite rod loops and integral preampli- |
" fiers.  The assembly shall be shielded through use of a Faraday screen.

The AS-2623A/ARN-99(V) Antenna-Coupler in addition to the foregoing
has a spark gap across cach pair of inductors to reduce the possibility

" of damdge to the Antenna~ Coupler from hlgh energy inputs caused by
lightning.

3.5.3.5 - luterconnection - The Antenna-Coupler shall inter- |
connect with the Receiver—Computer Group through the following comnector:

Deeignator » . Receptacle Type Function
2J1 . : M81511/04HBO1P1 Power and Signals
3.5.3.6 Cabllqg.— The Antenna-Coupler shall operate satis-

factorily with the Receiver-Computer Group as long as the 1nterconnect1ng
cable has a length not exceedlng one hundred feet.

3_5,4, ’ Mountlng Base - MT- 4738/ARN 99(V)

3.5.4.1 - Functional Requirements - The mountihg base shall bro—
~vide dynamic isolarion for the Receiver-Computer Group from the vehicle.

. 3.5.4.2 Form Factor - The dimensions shall conform to the
Class A or B mOUntlng base dlmen81ons of Spec1f1cat10n MIL-C-172.

_3.5.4.3- | Weight - The weight of the mounting base shall not
exceed 6.9 pounds. C

3.6 Computer Pfogramming Documentation - All Computer

Programming documentation shall be in accordance with Weapons Speci-
fication WS- 8506

4. QUALITY ASSURANCE PROVISIONS

4.1 . Responsibility for Inspection - Unless otherwise speci-~
fied, the supplier is responsible for the performance of all test require-
ments as specified herein.. Except as otherwise specified, the supplier

'may utilize hi: own facilities or any commercial laboratory acceptable
to the Governmeat. The Government reserves the right to perform any of
the tests set forth in the specification where such tests are deemed

necessary to as sure supplles and serv1ces conform to prescrlbed requlre-
ments.

4.1.1 ,  C1assification of Tests - Items covered by this speci-
fication shall be subjected to the following tests to determine com-
pliance with all applicable requirements:

(5) Preproduction (First Article) Tests
(b) 1Initial Production Tests

(¢) Acceptance Tests

(d) 1ife Tests
_ TGl
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4.2 _ Preproduction (First Article)Tests — Preproduction
tests shall be conducted by the contractor on an equipment  representative
of the production equipments to be supplied under the contract. Prepro--
duction tests shall be accomplished under the approved test procedure . _
of 4.6. The Government inspector and procuring activity shall be advised
when tests are to be conducted so that a government representative may
be designated to witness or supervise the tests when so desired. Con-
tractors not having adequate facilities to conduct all required tests
shall obtain the-services of a commercial testing laboratory acceptable
to the Government. :

4,2.1 Preproduction (First Article)Test Data - The con-
tractor shall submit all data collected in conducting these tests to
the procurlng act1v1Ly for review. »

4.2.2 Scope of Tests - Preproduction tests shall include
all tests deemed necessary by the procuring activity to determine that

the equipment meets all the requirements of this specification, other

applicable specifications and the contract. Preproduction tests shall

“include environmental tests in accordance with the procedures of

Specjification MIL-T-5422.
Tests and evaluation in accordance with Section 4,
Quality Assurance Provisions of Specification AR-10 shall be. 1ncluded

in the preproduct1on terts.

4.2.3 Preproduction (First Article)Approva1 — Approval:

. of the preproduction sample shall be by the procuring activity upon

satisfactory completion of all tests. No production equipments shall
be delivered prior to the approval of the preproduction sample. Pre-
fabrication of production equipment prlor to the approval of the pre-
production semple is at the contractor's own risk. The approved pre-
production sample shall be retained by the contractor for his use in
the fabrication -and testing of equipment to be submitted for acceptance

The preproduction sample shall not be considered as one of - the equlpments
under the contract. » -

‘ 4.2.4 Productién'Equipments - Equipments supplied under

the contract shall in all respects, including design, construction,
workmanship, performance and quality, be equivalent to the approved
preproduction sample. .Each equipment shall be capable of successfully
passing the same tests as imposed on the  preproduction sample. Evi-
dence of non-compliance with the above shall constitute cause for rejec-
tion and for equipment already accepted by the Government, it shall be
the obligation of -the contractor to make neceqsaly corrections as

. approved by the procuring activity.

4.3 . Initial Production Tests - One of the first ten
production equipments shall be selected and sent at the contractor's
expense to a designated Government laboratory for tests. This equipment
shall be selected by the procuring activity after the equipment has
successfully passed all individual tests. No other tests shall:be con-
ducted on equipment prior to starting the Initial Production Tests. The
preproduction sample. shall not be selected for this test.
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4.3.1 ‘Scope of Tests - This equipment may be subjected to
any ‘and all tests the procuring activity deems necéssary to assure that
the production equipment is equivalent to the previously approved pre-

- production sample in design, construction, workmanship, performance. and
’ quality and that it meets all. appllcable lequirements

4.3.2 . © Accessory Material - Tn additlon to the complete
equipment ‘submitted for Initial Production Tests, the contractor shall ™

also submit such sccessory material and data necessary to test the equip-
ment.

4.3.3 Initial Production Sample Approval - Approval of the
Initial Production Sample shall be by the procuring activity. upon satis-—
factory completioa of all tests. Any design, material or performance
defect made .evident during.this test shall be corrected by the contractor
-to the satisfaction of the procuring activity. Failure of the Initial
Production Sample to pass any of the tests shall be cause for- deliveries
of equipment under Lhe contract to cease until proper corrective action
- 1s approved and accomplished. Corrective action shall also:be accom-

plished on equlpment prev1ously accepted when requested by the procuring
activity. -

4.3.4- Recondltlonxggiof Initial Production Test Sample - On
completion of the initial production test the equipment shall be reworked
by the contractor by replacing all limited life or damaged items. After
reworking, the contractor shall resubmit the equipment for acceptance. -

4.4 Acceptance Tests - The contractor shall furnish all
samples and shall be responsible for accomplishing the acceptance tests.
All inspection and testing shall be under the supervision of the Govern-
ment inspector. Contractors not hav1ng adequate facilities for conduct-
ing all required tests shall engage ‘the service of a commercial testing
laboratory acceptable to the procuring activity. The contractor shall
furnish test reports showing quantitative results for all acceptance tests.
Such reports shall be signed by an authorized representative of. the con-
tractor or laboratory, as applicable. Acceptance or approval of material
- during the course of manufacture shall not be construed as a guarantee of_

~the acceptance of the finished product. Acceptance tests shall comsist
of the follow1ng : S

{a) Individual Tests

{b) Sampling Tests

{c) Reliability. Assurance Tests
(d) Special Tests. '

4.4.1 Individual Tests - Each equlpment submitted for accep—

tance shall be subjected to the individual tests. These tests shall be
udequate to determine compliance with the requirements of material, work-
manship, operational adequacy and reliability. As a minimum, each equip-
ment accepted shall have passed the following tests:

(a) Examination of Product.
(b) Operational Test . - .
(¢) Manufacturing Run in Test . .

-66-
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4.4.1.1 Examination of Product - Each- equipment shall be .

" examined carefully to determine that the material and workmanship require-
ments have been met.

4.4.1.2 Operational Test - Each equipment shall be operated
long enough to-permit the equipment temperature to stabilize and to check

‘sufficient chavacteristics and record adequate data to assure ‘satisfactory
equipment operation.

4.4.1.3 Manufacturing Run in Test - Each equipment shall be
‘operated under the conditions specified herein for a period of ten hours
without failure. A failure shall be defined as anything which causes
malfunctioning of the eéquipment. Only those adjustments will be per-
mitted_which'can be made by using such controls and adjustments that are
accessible to the operator during the normal use of the equipment. This.
‘test shall be deleted if the reliability test includes a test on each
equipment -which consumes at least ten hours of operation.-

" Temperature: Ambient room
Humidity: - Ambient room
Vibration: =~ Any selected frequency within the

range of 20 to 30"cps (excluding -
resonant points) and a minimum
amplitude of + 3 g 's.

The equipment ,naJi be v1brated (w1thout v1brat10n 1solators) for a.
period of ten mimntes prior to the beginning of the ten-hour period -of
operation.. Where feasible, the equipment shall be operated during this
vibration period for the purpose of detecting flaws and imperfect work-.
manship. ~Operation within the specified limits of satisfactory per-
formance is not necessarily required during the vibration period. The
direction of vibration should be vertical to the normal mounting plane
for five minutes and lateral to the plane for five minutes. Where it is
not- feasible te vibrate the:.equipment in two directions the vertical’
direction shall he used. ~ During the ten—hour’ period of operation
following the t:zn-minute vibration -period, the equipment shall be
»mechanically cycled periodically through its various phases of operation..
Should a failure occur, it should be repaired and the test started over,
except that the ten-minute vibration period need not be repeated when
it is certain the failure was- not’ a- result of the vibration. Should:
repetitive failures occur, corrective action shall be taken to eliminate

- this defect from future equ:pment. A record shall be kept-of all failures.
The ten-hour period specified above may becomposed of two five—hour
- periods to conform w1th standard working hours.

“4.4.2 e , Sampllng Tests - Equipments selected ‘for sampling
tests shall fi-st have. passed the individual tests. Equlpments shall be

selected for s :mpling tests by the Government 1nspector in accordance.
~w1th ‘the folloving

;67L
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!
i

Quantity of Equipment ~ Quantity to be Selected RS
Of fered for Acceptance. " for Sampling Test \
First 10 " 1*
naxt 30 S o1
nexe 13 . . 1
next 100 : 1

1 for each additional
..200 or fraction thereof-

*One out of flrst rew need not be selected and tested if initial pro-

duction tests are ccuducted. Sampling Tests are not requlred when
Reliability Assurance Tests are conducted

N 2 l Scope of Tests - As a mlolﬁum each. equipﬁent

selected for sampllng tests shall be subjected to the following
tests: . .

(a) Complete operational test at ambient room
conditions, making all necessary measure-
ments to assure that all applicable speci-
fication requirements have been met.

(b) -Operational test at certain environmental
- conditions.. The conditions may vary for
each equipment tested and .should be based

on results of the preproductlon, initial -

- production, individual and special tests.

(c) Manufacturing run in test specified in
4.4.1.3, except that the test duration
shall be 120 hours with no restriction on_ .
the number of failures. However, each
failure shall be analyzed as to cause and
remedial action necessary to reduce the

possibility of its recurrence in future
equlpment.

) 4.4.3 Rellablllty Assurance Tests - Reliabillty Assurance -
Tests shall be conducted using MIL-STD-781. Tests as required by both
the Qualification Phase and the production Acceptance (Sampling) Phase

‘shall be conducted. Classification of failure shall be in accordance
' w1th MIL-STD-781 and AR-34.

4. A 3. l Qualification Phase - Prior to the acceptance of
equipments under the contract or order, a minimum of three (3) equip-
ments shall be tested as outlined in MIL- STD-781, under the. sectlon
entitled "Qualification Phase of Production Reliability Tests". The.
maximum number of equ1pments to be used shall be those listed in Table
5 .of MIL-STD-781.  For the Qualification Phase, Test Level E shall be
used. The Accept-Reject Criteria for Test Plan IV shall be used..
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4.4.3.2 . Reliability Production Acceptance Phase Tests - The
equipment, throughout production, shall be tested as outlined in MIL-STD-
"781. (as modified herein) ‘under the section entitled "Production Accept-.
ance (Sampling) Phase of Production Reliability Tests", except that all
equipments ‘produced shall be tested. Test Level E of MIL-STD-781 shall

" ~be used.

4.4.3.2.1 4ll Lquipment Test - Each equipment produced, except
those submitted f.L the Reliability Qualification Test, shall be tested
for 100 hours. Prior to the 100-hour test on each equipment, a burn-in
period may be used at the option of the contractor. If the burn-in
period is to be used; the details thereof must be included in the approved

- ' test procedures. To determine whether the MTBF is being met at any time

during the cortract the operating test hours and failures thereon (not
counting burn-in failures or burn-in operating time) shall be totaled
and the results compared vith the reject line of Test Plan II of MIL-STD- °
781. (Extend the line as necessary to accommodate the data.) These ‘
totals shall accumulate sc that at any one time the experience from the
beginning of the contract is included. - At the conclusion of each month
the test results shall be sent to the procuring activity and to the Naval
Air Systems Command, Attention: Avionics Division. At any time that

the current totals of test hours and test failures plotted on Test Plan .

II curves show a reject situation, the procuring activity shall be noti-
fied. ‘The procuring activity reserves the right to stop the acceptance ,
of equipment at any time that a reject situation exists pending a review. .
of the contractor's efforts to improve the equipment, the equipment parts,

the equipment workmanship, etc., so that the entire compilation will show
other than a reject decision. :

. 4.4.3.3 ‘ TeSt Details - The test details such as the length of
the test cycle, the length of the heat portion.of the cycle, the perferm—-
ance characteristics to be measured, special failure criteria, preventive
maintenance to be allowed during the test, etc., shall be part of the
test procedures to be submitted and approved by the procuring activity

prior to the beglnnlng of the Qualification Test Phase .of the Reliabillty
Assurance. Tests. . :

4.4.4 S _g§c1a] Tests - Special tests shall be conducted for
the purpose of check1ng the effect of any design or material change on
- the performance of the equipment and to assure adequate quality control.
The equipment selected for special tests may be selected from equipments
previously subjected to the sampling or reliability assurance tests.

4.4.4,1 Spec1a] ‘Test Schedule - Selectlon of equipment for -
special tests shall be made as follows:

(a) 'On an early equipment after an engineering
or material change.

(b) Whenever failure reports or other information

' . indicate that additional tests are required.
(This will be determined by the procurlng
activity.)

»
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C4.4.4.2 Scope of Tests - Special tests shall consist of i
such tests as approved by the procuring activity. Tests procedures '
previously approved for the preproduction tests shall be used where
applicablc. -When not applicable, the contractor shall prepare a- ‘test

procedure and submit it o the procuring activity for approval prlor
to .conducting the tests. ‘ S

4,4.5 - Equipmenf Failure - Should a failure occur during
either the sampling, reliability assurance or special tests, the'
follow1ng actlon shall be takem: = , i

(a) Determine the cause of failure.

(b) Determine 1f the failure is -an 1solated rase
or design defect.

(c) Submit‘tOVthe procuring activity for approval,
proposed corrective action intended- to reduce
the possibility of the same fallure(s)
occurring in future tests. '

(@) Where practical, include a test in the
individual test to check all equipment for
this requirement until reasonable assurance

' is obtained that the defect has been satis-
factorily corrected.

4.5 Life Test - The contractor shall furnish -all samples
.and shall be responsible for accomplishing the life tests. The test shall
_ be of 300 hours duration and shall be conducted on equipments that have
‘passed the individual test. The life test shall be performed under the
conditions specified in 4.5.1. The life test sample shall be selected
by the Governmert inspector in accordance with the following. (Equip-
ments which have successfully passed the Initial Production Test, )
‘Sampling . Tests, Reliability Tests, or Special Tests may be selected for.
‘life tests.) (Tast Life accumulated durlng'the'Reliability Test may be
counted toward the Life Test provided the entire 300 hours are accumu-

lated on a single equlpment and equipment selected is in accordance with
the table below.)'

Quant:ty ‘of Equipments . Quantity to be Selected
Offerecd for Acceptance for Life Test
First 25 ' S 1
next 175 ' _ -1
next 300 o 1

- 1 for each additional
500 or fraction thereof
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4.5.1 . Test Conditions - The llfe test shall be conducted
under the following 51mulated service condltlons

Temperature: Normal‘room

Altitude: ~Normal ground (0-5,000 ft. )
Humidity: *_ Rnor ambient )
AC Voltage: . 115 +.5 volts (at lowest appllcable
- frequency)
DC Voltage: 27.5+ 2.0 volts
4.5.2 ’ Test Perlods - The test may be run contlnuously or

intermittently. Any period of operation shall be of sufficient dura-
‘tion to permit the equipment temperature to stabilize. Periodically
the equipment shall be turned on and off several times and put through
its various phases of operatlon.

’4.533 - Performance Check - At approximately eight-hour
intervals during the test, a limited performance- check shall be made.
‘The performance check proposed by the contractor shall be subJect to
approval by the _procuring actlvity

4.5.4 » Test Data - The contractor shall keep a daily record
of the performance of the equipment, making particular note of any
deficiencies or failures. In the event of part failures, the defec-.
tive part shall be replaced and the operation resumed for the balance
of the test period. A record shall be kept of all fallures throughout
the test. This record shall 1nd1cate the follow1ng

(a) Part type number h
- (b). The circuit reference symbol number
(c) The part function v
(dj Name of the manufacturer
“(e) Nature of the failure
(f), The number of hours which the part operated

. prior to fallure.

4.5.4.1 Failure Report - In the event of a.failure, the -
Government inspector shall be notified immediately. A report shall
be submitted to the procuring activity upon, completion of test. In
this. report, the contractor shall propore suitable and adequate design
or material corrections for all failures which occurred. The procuring

cactivity will review such proposals and determlne whether they are
acceptable, :

4.6 Test Procedures - The procedures used for conducting
preproduction tests. acceotance tests and life tests shall be prepared
- by the contraitor and subnitted to the procuring activity for review
and approval The right is reserved: by -the procuring activity or the
-Government inspector to modify the tests or require any additional tests
deemed necessary to deteraine compliance with the requirements of thlS
. spec1f1cation or. the contract.
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Specification MIL-T-18303 shall be used as a gnide for preﬁeration’of
test procedures. When approved test procedures are available from

previous contracts, such procedures will be provided and. may be used when :

their use is approved. by the procuring activity. _However, the. right is’
reserved by the procuring activity to require modification of such pro-
cedures, including add%rional tests, when deemed necessary.

4.7 ' Recondltlonlng of Tested Lquipment - Equipment which
‘has been subjected to initial production, acceptance and life tests shall
be reconditioned by the contractor by replacing allworn or damaged. items.

After reworking, the contractor shall resubmit the equipmment for accept—
. ance. . :

4.8 Presubm ssion Testing - No item, part or complete
equipment shall be submittad by the contractor .until.it has been. pre~
viously tested and inspected by the contractor and found to comply, 'to.
the best of his “knowledge :nd belief, with all appllcable requirements.

4.9 Rejection _and Retest - Equlpment which has béen re-
jected may be reworked or iave parts replaced to correct the defects
and resubmitted for acceptince. Before resubmitting, full partlculars
concerning previous rejection and the action taken to correct the
defects found in the origiial shall be furnlshed the Government 1nspector.

5. PREPARATION FOR DELIVERY

5.1 General - All major units and parts of the equipment
shall be preserved, packaged, packed and marked.for the level of ship-
ment specified in the contract or ' oxder in accordance with Specifica-
tions MIL-E-17555 and MIL-STD-794. 1In the event the equipment is not
covered in Specification MIL-E-17555, the method of preservation for

level A shall be determined in accordance with the selection chart in
Appendix D of MIL-STD-794.

6.- NOTES

6.1 Intended Use - The equlpnent derives information
(from the OMEGA Ground Station VLF signals) which is utlllzed to deter-
‘mine the geographlcel positlon of the vehicle.

6.2 Ordering Data - Purchasers should exercise any .
 desired options offered herein, and procurement. documents should
snec1fy the follow1ng

{(a) Title, number, and date of this specification.

(b) . Selection of applicable levels. of packaglng
and packlng (see -5. 1)
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6.3 o Precedence of Documents - When the requirements of
the contract, i ifi

this specification, or applicable subsidiary specifica-
tlons are ‘in confllct, the. following precedence shall apply:

(a)

Contract - The contract shall have precedence
over any specification.

(b) This Specification - This specification shall.
- have precedence over all applicable subsidiary
specifications. Any deviation from the speci-

 fication, or from subsidiary specifications

where applicable, shall be specifically aDproved
in writing by the procuring activity.

- (e)

Referenced Specifications -~ Any referenced
specification shall have precedence over all
applicable subsidiary specifications referenced

therein. All referenced specifications shall
apply to the extent specified. '

6.4 _Pérformance Objectives — Minimum size and weight
simplicity of operation, ease of maintenance,

and an improvement in
the performance and reliability of the specific functions beyond the

requirements of this specification are objectives which shall be con-
-sidered in the production of this equipment.

Where it appears a sub-
stantial reduction in size-and weight or improvement in simplicity of
. g p

design, performance, ease of maintenance or reliability will result
from the use of materials, parts and processes other than those speci-

. fied in Specification MIL-E-5400, it is desired their use be investi-
gated. When investigation shows advantages can be realized, a request’
for approval shall be submitted to the procuring activity for considera-
tion. Each request shall be accompanied by complete supporting 1nformat10n.

6.5

Type ‘Designations - The type designation may be .
modlfled by the procuring activity upon application by the contractor
for assignment of nomenclature in accordance with 3.3.8. The correct

type number shall be used on nameplates, Shlpplng 1ecords and instruc-
“tion books, .as applicable.

6.6 Associated'FQUipment - The following is a list of -
equlpments whlch have interface with.the AN/ARN-99(V) OMEGA Nav1gat10nal
Set. . _

6.6.1 Velocity Measuring Equipment

AN/APN-153(V) Doppler Radar Navigation Set or equivalent.
A/A24G-9 ]

. ‘True Airspeed Computer Set
- AN/JASN-42 . Inertial Navigation System

or equivalent
or equivalent

6.6.2 Aircraft_ﬂéading

~ AN/ASK-50 . Attitude-Heading Reference System or equivalent
AN/ASN-42 . Inertial Navigation System or equivalent
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S 6.7 " pefinition ' . : ’ 1 "\
6.7.1 A Hyperbolic - Hyperbolice Line-of-Position is defined '

as the difference of the phase measurement from one station less the
corresponding phase measurement from another statiom.

6.7.2 ' S/N - The S/N ratio is defined as the ratio. of the
root mean square voltage amplitude of a continuous sinusoidal. signal
matching the average amplitude of the signal voltage during an OMEGA
transmission to the standard deviation of noise voltage as observed
in a rectangular bandwidth of 100 Hz.

6. 7 3 Mean of the Differences — The mean of the dlfferences
shall be computed as. follows: '
23 , , , o ‘
_ 1 - where di = difference at the -
d = -— :E:: Sdi > th ) .
24 - T ‘4" hour GMT (i=0, 1, 2 - - -
S i=0 ' : - :
. 23).
6.7.4 Standard Dev1atlon - The standard dev1atlon shall be

' computed as. follows

| 23 N7 1/2
L (Y /
24\ (di - d)

. i:o .

6.7.5 . - Vcec" - The "cec" is a phase unit of angular measure-
ment which means "centicycle", eig., 1 cec = 1 percent of d cycle =
3.6 degrees = 4 grades or, approx1mately, 0. 06283 radian.

6.7.6 - Bandwidth - Unless ‘otherwise stated the bandwidth 1is
deflned for use in this spec1f1cat10n as the -3dF bandwidth.

6.7.7  Reference Phase - The phase of the AC power system
which furnishes the excitation for the sources of synchro and/or analog
sxgnals providing ‘inputs to the AN/ARN-99(V).

6.8 Thls.spec1f1cat10n is under_fhe‘cognizance of
ATR-53353C. ’ o
Preparing Activity:’
* Navy - AS : :
Project No. 552o5N142 »

rU.S. GOVERNMENT PRINTING OFFICE: 1877 703 020 ssas
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