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PREFACE

This report is a summary of the state-of-the-art in LORAN-C receiver design

(April 1934). The data sources were manufacturers, designers, and trade shows.

Every effort was made to depict the status of receiver design activity accurately,

in the midst of a volatile LORAN-C receiver market. New receiver models are

being introduced monthly. Existing models are being modified in response to

requests from the expanding user community. The work was sponsored by the U.S.

Department of Transportation, United States Coast Guard, Office of Navigation.

The data collection activity was performed by Cambridge Engineering under

contract to the Transportation Systems Center, Office of Operations Engineering,

System Evaluation Division, Maurice 3. Moroney, 3r., Chief. Technical direction
was provided by Franklin D. MacKenzie of the System Evaluation Division.

The work reported here was performed under the sponsorship of the

Radlonavigation Division, CAPT Douglas G. Currier, Chief. Technical support for

the program was given by the LORAN Branch, LCDR William Thrall, Chief. The

author wishes to thank the manufacturers for their contributions to the program

included on the data sheets in the Appendix.
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I. INTRODUCTION

During the Vermont LORAN-C flight evaluation program (1979-1981) only

one commercial manufacturer was building aircraft LORAN-C receivers. In 1982,

eight manufacturers were either selling or designing new airborne LORAN-C

receivers for the commercial and general aviation market. Today twenty-seven

LORAN-C receiver manufacturers/distributors selling 85 current models for

Aviation (21), Marine (57), Survey (4), Timing (2), and Land (1) (See Table I) can be

identified.

In order to provide the growing number of LORAN-C receiver users with

accurate and reliable LORAN-C service and enable them to employ the state-of-

the-art features of these new receivers, the impact of present chain control

procedures and stated coverage limitations must be examined. The ability of a

receiver to operate in the cross-chain mode, for example, would permit areas

which presently are not serviced by LORAN-C signals, such as the U.S. mid-

continent, the Caribbean and Alaska, to be satisfactorily serviced by adding one or

two transmitters. Realizing the potential system benefits which can be derived

from the new state-of-the-art receiver designs, the U.S. Coast Guard has initiated

a program with the Department of Transportation's Transportation Systems Center

(TSC) to track the development and state-of-the-art of LORAN-C receiver designs.

This report contains information on LORAN-C receiver designs, equipment

availability, comparative performance, comparative costs, and a forecast of the

future direction of LORAN-C receiver designs. Special attention is given to

changes in the algorithms developed for receiver control and for position location

determination. The effect which these changes have had on improving the

LORAN-C system effectiveness is evaluated. The U.S. Coast Guard will assess the

impact of these receivers on present plans for the LORAN-C system, and also on

future Department of Transportation and U.S. Coast Guard radionavigation plans.

The Information contained in this report was developed from a variety of

sources

a. An existing TSC LORAN-C data base, which was created for two

previous Project Memorandums (contact TSC Systems Evaluation

IN-N'1.! I*



TABLE I. LIST OF LORAN-C RECEIVER MANUFACTURERS/DISTRIBUTORS
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Division for availability of documents) entitled "A Review of State-of-

the-Art LORAN-C Aviation Receiver Designs," and "A Review of State-

of-the-Art-LORAN-C Receivers for the Bureau of the Census".

b. Data sheets obtained from manufacturers. A mailing requesting

technical data was sent to all known distributors/manufacturers of

LORAN-C receivers. This list was updated as additional manufacturers

entered the field.

c. Direct contact with LORAN-C receiver engineering and/or marketing

personnel. Telephone conversations and personal contact with LORAN-C

receiver designers provided information not normally included in data

sheets (e.g., ASF correction techniques).

d. Observations and contacts made at shows and expositions. As a part of

the data collection effort, the Northeast Boat Show (Boston MA), the

Wild Goose Association Convention (Washington D.C.) and FISH EXPO 83

(Seattle WA) were attended.
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2. TECHNICAL DEVELOPMENTS

This section includes background information on technical developments and

design techniques employed in LORAN-C receivers. New technology and receiver

design are highlighted.

2.1 LATITUDE AND LONGITUDE COMPUTATION

One of the major developments in low-cost, general-purpose LORAN-C
receivers has been the incorporation of the computation necessary to display

latitude and longitude coordinates, as opposed to time difference (TD) values.

While latitude and longitude displays were formerly an expensive option on
receivers, they are presently available in several receivers at a total cost of less

than $1,000 (Sitex/Koden 787 & MLX). To convert LORAN-C TD values, measured
at a specific location, into latitude and longitude coordinates, it is necessary to

compensate for propagation delays as LORAN-C signals cross land masses of
different conductivity values and pass through areas of varying meteorological
conditions. The correction required to produce a true latitude and longitude

coordinate from measured TD-values is referred to as the additional secondary
phase factor (ASF) or land mass correction. Coordinate conversion models were
grouped, as follows, in accordance with the classification of ASF techniques

presented in a paper by L.M. DePalmaI:

a. Baseline Model - This model assumes a standard atmosphere in which the

effect of the earth's presence is ignored. LORAN-C signals are assumed

to propagate at a constant velocity.

b. Seawater Model - This model assumes that signals propagate over an all
seawater path on a curved earth with a conductivity value of 5
mho/meter. This model requires a small positive ASF to be added as a

function of distance, for distances under 400 miles.

c. Land Model - This model assumes a land path with an average
conductivity value of approximately 0.003 mho/meter. For both the land

and sea models the ASF correction is a non-linear function of range. The
non-linearity effect with range is more pronounced as the conductivity

value of the earth's surface decreases. In general, the ASF as a function

of range can be represented by low order polynomials.

2-1



d. Mixed Path Model - This model assumes that the path from the

transmitter to the user consists of segments which are either seawater

or land with an average conductivity value. Millington's method is used

to compute a total, or integrated, value of ASF.

e. DMA Model - This model is the most complex and the condurtivity of

each path segment is defined using a five-level conductivity map. Values

are calculated by using Millington's method.

The receiver manufacturers contacted to date can be divided into two

categories:

a. Those who provide for some form of ASF correction as part of the
latitude and longitude computation process.

b. Those who choose to ignore the need for such corrections and, therefore,

do not provide them.

All manufacturers contacted were aware of the need to correct latitude and

longitude values computed by their receivers to agree with the true latitude and
longitude coordinates of known locations. In some designs, this requirement is

ignored, and the operator is not provided with the means to enter corrections.
However, most receiver designs permit the operator to calibrate the receiver by
entering corrections either in the form of ASF from tables, or by entering the true
latitude and longitude coordinates at a known location. The receivers which can be
calibrated are divided into two groups:

a. Those which treat the entered calibration value as the only correction
required. They compute further latitude and longitude values using the

baseline standard atmospheric model with a constant bias value (e.g.,
MLX).

b. Many marine receivers commonly use the calibration at a dock as a way
of removing the effect of land mass on the signals traveling to the coast,

and then use the all-seawater model to compensate for the additional
ASF obtained as the boat moves away from the coast (e.g., Internav

LC300).

Several receivers employ more sophisticated ASF correction techniques such

as storing TD correction maps or conductivity maps in the computer memory. The
raw data from the conductivity maps is used to calculate ASF. Receivers which

have stored correction maps in computer memory include the Micrologic 5000, the

2-2
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AVA-1000, and the Northstar 7000. Receivers which have stored conductivity

maps and ASF calculations are the ANI (ONI) 7000 and the Trimble 100/200

receivers. During 1983 there was a trend towards designs that included' automatic

ASF corrections through the use of correction maps or tables (e.g., ARNAV 20, 50,
60, King 8001, Micrologic 6000).

2.2 MIJLTI-STATION SOLUTIONS

Traditional LORAN-C position location determination has been accomplished

using the TD values produced between the master transmitter and two selected

secondaries. In locations where signals are available from more than two

secondaries, it is possible to produce position locations from TD values between the

master and all stations in the chain. In general, the inclusion of data based on

additional stations will produce a more accurate position location fix and the

ability to provide continuous latitude and longitude outputs without switching

between stations. Proprietary information is not available on the specific

computational techniques used in receivers designed for multi-station solutions.

However, the following levels of sophistication are identifiable:

a. In the simplest case, a TD value may be treated as an independent

measure of a line of position which can be used with another TD value to

determine a position location.

b. More sophisticated models incorporate the relative quality of each TD
value into the solution, causing stations with a stronger signal at the

receiver to be weighted more heavily in the solution than those stations

with weaker signals.

c. The most complete multi-station solution will recognize that the signal
quality associated with each TD value contains a common element (the
master station), and thus the TD values are statistically correlated. This

permits the weighting of the various TD values according to their true

quality.

A properly performed multi-station solution is inherently master independent

(Ignoring the problems of receiver lockup without a master station).2 To sustain
this master independence quality, however, it is necessary to recognize that:
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a. The covariance matrix has non-zero cross-correlation terms.

b. The precision of mathematics required will be greatly increased if a

station of very low quality is selected as the common station.

Receivers using the multi-station solutions include the ANI (ONI) 7000, which

is capable of employing the signals from as many as eight different transmitters

(from as many as four different chains, see cross-chain below) and the AVA-l000,

which is capable of tracking and producing a simultaneous solution using signdls

from all secondaries in a given chain.

The Trimble receivers employ a multi-station solution in a limited way. Only

two TD values are used to compute latitude and longitude coordinates, with a third

time TD value (where available) used to resolve the inherent ambiguity present in

hyperbolic systems. In particular, Trimble cites a case where identical time

difference readings are obtained in California and in Nevada. Although, in this

case, the difference in position location should be obvious to the user and hence

correctable, the Trimble corrects the readings automatically.

The first low-cost marine receiver employing a multi-station solution is the

C-MASTER X from Mieco. This receiver also provides for automatic switching as

the user transitions between chains.

2.3 NOTCH FILTERS

Notch filters are included in LORAN-C receiver designs to remove the

effects of interfering signals. The frequency band from 90 to 110 kHz is

recognized by the International Telecommunications Union as a protected radio

navigation band in Region 1I. However, this band was allocated in terms of

radiated transmitter power and not in terms of the bandwidth necessary for a

receiver to receive and process LORAN-C signals. In general, LORAN-C receivers

are designed with a bandwidth that varies over the range 20 to 40 kHz. For this
reason, notch filters are necessary to block interfering signals present in theportion of the frequency spectrum outside of 90 to 110 kHz. Further, in the

European regions, (Regions I and I1), notch or band-stop filters are required to

remove FSK signals which are transmitted in the 90 to I10 kHz band (i.e., 106, 110

kHz). A

The number of notch filters added to a receiver depends on the quality of the

receiver, its anticipated application, and the geographic area of usage. In general,
fewer notch filters are found in low cost receivers. Even in low-cost receivers,

2-4
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however, the option of procuring a third or fourth notch filter is available to the

customer (e.g., the Sitex/Koden 787 has two notch filters with an optional third).
The majority of medium-priced and higher performance receivers incorporate

between four and six notch filters. The number of notch filters also varies both
with anticipated use and area of usage of the receiver. Aircraft receivers typically

require more notches than marine receivers because the large operational area of
an aircraft platform wiil make receivers suscepLible io waay liteifcfing signals.

For example, the AVA-1000 includes nine fixed-notch filters, while the ANI (ONI)
receiver uses four computer-tuned notch filters and up to four additional fixed-

notch filters.

At the beginning of 1983, the C-MASTER X, C-MASTER IX, Northstar 7000
and the Trimble marine receivers were designed with automatic computer-tuned
notch filters. At the present time, the use of automatic computer-tuned notch

filters in a receiver design is commonplace.

2.4 CROSS-CHAIN OPERATION

Each transmitter in the LORAN-C Navigation System is capable of providing

a measure of range from the transmitter to the user provided that the user has a
satisfactory time reference against which to measure the time of arrival of the

LORAN-C pulse. In theory, it is possible to obtain a LORAN-C position fix using

three geometrically dispersed stations which are members of three different

chains. In practice, this is not the case for two reasons:

a. The cross-chain repetition interval between chains varies in time. A
non-ambiguous measure of TD between two stations from different

chains is possible only if the user has some idea of time epoch.

b. The U.S. Coast Guard controls the TD values within a given chain. The

emission times between chains is controlled by the U.S. Naval

Observatory (USNO) by virtue of the synchronization of each LORAN-C
0 chain with the USNO Master Clock. Interchain time is specified to an

accuracy of +2.5 u sec with respect to USNO. While microsecond

synchronization times are impressive in terms of absolute time

dissemination, they represent large position errors when they are

considered as TD errors.

'F2-5
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These considerations require the user of cross-chain signal receivers to track at

least tw.o stations from each chain, thus providing at least one line of position. The

major advantage of using cross-chain operation occurs in areas of marginal

coverage such as the mid-continent U.S. and parts of Canada.

Several receivers have cross-chain navigation capability. These are the ANI

(ONI) 7000 receiver, which can track up to four chains, and the new receivers

available from International Aviation (Internav), the LC-720, the LC-1200 and the

LC-40, which can track two chains. Two older airborne receivers, the ADL-81

and the ADL-82, provide cross-chain operation, as each station is tracked by an

independent oscillator.

Table 2-1 summarizes the technical developments in LORAN-C Receiver

design.

2-6
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TABLE 2-1. SUMMARY OF LORAN-C RECEIVER TECHNICAL DEVELOPMENTS
STATIONS
TRACKED,

MANUAL AUTOMATIC MASTXR CllSN6 AS IATMANUFACTrDRI MDOx WyC6 NMMTRS PLUS CIHAIN MUMI 1 U LR N

Advanced Navigation, Inc. ANI 7000 opt 3 8-MS 4 Model Yom

Arnav, Inc. Eagle A No All No No No

AVA-1O00 9 No All-MS No SCM YonARNAY 50 9 No All-MS No SCM Yr.

ARNAV 60 9 No All-MS No SCM Yes

ARNAV 20 9 No All-MS No SCM Yen

Austrom. Inc. 2100-F opt No t N/A N/A N/A

2100 opt No I N/A N/A N/A

batanarine lnternational 4000 Navigator LC 4 No All No Man Yen

Digital Marine Rlectronic8 Northatar 6000 4 No All No SM Yen

NorthRtar 7000 0 4 All-A No SCM Yefs

Northatar 800 8 No All-A No "(:M Yen

Ipaco Marine C-PLOT Rx 4 No All No man Yen

C-NAV IL 4 No All KX Mn Yas
.C-NAV SX 4 No All No Man Yen

Poster Airdata LIMS 616 2 No All No n* Yen

FuruO USA 10-TO 4 No 7 No Man Yen

LC-S0 4 No 5 No Nan No

LC-200 4 No 5 No Man No

II Morrow, Inc. Apollo 1 8 No All No Man Yo

Avenger 511 8 No All No No No

Avenger 501B 8 No All No No No

Avenger 512 8 No All No No No

Avenger 502BR I No All No man Yen

International Avionics 1.300 4 No All No Man Yon

LC403 4 No 4 No N/A No

1.0-404 4 No 4 No N/A No

I.C-408 4 No 44 2 N/A No

L0-360 4 No All No Man Yes

10-720 Opt No 4+4 2 Man Yen
LC-1200 2 2 4+4 2 Man YO

Intornational Marine Int. Coslbl.oran 860 2 opt 4 All No Man Yo

King Marine Radio KING 8001 2 4 All No HCM Yen

Megapulse. Inc. Accufix 500 2+opt no 4 No N/A No

Micrologic 5000-Portable 6 No 5 No SCM You

500OA-Portable 6 No 5 No SCM Yes

ML-220 7 No 5 No No No

ML.-320 7 No 5 No No Yes
ML-3000 6 No 5 No SCM Yes

ML-4000 6 No 5 No SiM Yes

ML-2000N 6 No All No Man Yes

ML-200OR 6 No All No No No
UL-4100 6 No All No Man Yes

ML-5000 Basic 6 No All No SCM Yes

Meico (LOA Scientific) C-MASTRER X 2+opt 4 All No Man Yes
C-MASTER IV 2+opt 4 All No Man Yes

C-MASTeR V ? ? ? ?
C-MASTER IV L/L 2+opt 4 All No Man Yes

Motorola, Inc. MAYL-I ? ? ? ? ? 7

Nautical Xlectrouice Autofix 911 4 No 5 No Man Ye

Autofix 921 ? ? ? ? ? 7
Autorix 911-A 4 No 5 No Man Yon
Autofix 900 4 No 5 No ? No

Navidyse Corp. BSZ-7000/x 4 No All-A No ? Yon
X8Z-7000 4 No All No No No

Offshore Navigation. Inc. ONI-T000 opt 3 a 4 Model Yen

Racal-Decca Avionics ADL-81 opt 2 3 2 No No

ADL-82 opt 2 3 3 No No

Radar Devices, Inc. RDI-???? 4 No 4 No Man ?

Raytbheo Marine Co. RAYNAV 7000 No 4 5 No ? Yen
RAYNAV 750 No 6 4 No Man Yen

RAYNAV 6000 2 No 5 No ? Yes

S-Tea Sten/loden 760 2 3 All No Man Yen
8-Tex/goden 787 2+opt No 4 No No No

Si-Tex/Kodea 787C 2opt No All No Man Yen

Si-Tex/loden 717 1 4 All No Man Yeu

Siarad. Inc. TI.-838 6 No ? No No No
TL-856 6 No 2 No No No

RD Labs CLX-95 4 No 4 No Man Yen

L-NAV 28 6 No 2 No Man Yen

MlI 4 No 2 No Man You

Teledyne Systems Company TL-71IA 2 No 4 No Man Yen

Texa" Intruments T1-9900 4 No All No Man Yel
TI-9000N 4 No ALl No Man Yen

TI-5OOO ? ? 7 No Man Yen
TI-9OOOA 4 No All No Man No

TI-90oog 4 No All No Man No
T-90008 4 No All No Man No

TI-9i00 No Yes All No Man Yen

TI-9OOSP 4 No All No Man Yen

TI-99M5P 4 No All No man Yes

TI-91 No Yes All No Man Yes
TI-9100P9 4 No All No Man No

Trimble Navigation Trimble 100A No 4 All No Model Yes
Trimble 200 No 4 All No Model Yen

Kit: A - autosatic feleeteoo MS - s lti-atatlon nolutIon Man manual correction entry

Sel stored correction map used model -eompute rotr path eing propagation modPI
All * all statiom In chain are tracked n* - hased on VORTAC ponItion opt - optional
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3. LORAN-C MARKET CHANGES AND ADDITIONS

In producing the data base for LORAN-C receivers, an attempt was made to

exclude receivers which are no longer available, or which cannot be considered

state-of-the-art. This section describes several changes that took place in the

LORAN-C market during-the past year, namely, new manufacturers, new receivers,

and changes in trade names.

The following manufacturer changes have been noted:

a. MORROW, INC. (not to be confused with II Morrow, Inc.) has changed

their company name to ARNAV. Their first aviation receiver is the AVA

1000. ARNAV introduced three additional receivers, the ARNAV 20, 50

and 60 in December 1983 and 3anuary 1984.

b. INTERNAV (International Navigation, Inc.) has changed their corporate

name to International Avionics but will continue to use the name

INTERNAV on their LORAN-C receivers. They are introducing four new

receivers which were either obtained through, or developed in concert

with, their Canadian counterpart, Internav, Ltd. The new receivers are

designated the LC-300, LC-720, LC-1200 and LC-880. The LC-300 is a

low-cost version of the existing LC-360 receiver. The LC-720 is a dual-

chain version of the LC-360. The LC-1200 is a receiver designed for

airborne use, while the LC-490 is a dual-chain version of the LC-40

monitor/receiver.

c. MICROLOGIC has introduced the ML-5000 receiver which does not

contain either computer-tuned notch filters or full land mass correction.

The ML-5000 receiver does have a map of LORAN-C land-mass

corrections for the coastal area of North America from Nova Scotia to

Alaska, and incorporates self-calibration for envelope to cycle

distortion. An additional feature of the receiver is the optional battery

pack and antenna, which converts the ML-5000 into a portable battery-

operated LORAN-C receiver. In 3anuary 1984, Micrologic produced the

ML-6000, a low-cost ($2795) aviation receiver.

3-1



d. NAVIGATION SYSTEMS, INC., located in Silver Spring, MD, will change

their name to RACAL-DECCA AVIONICS,. INC. to reflect the purchase

of DECCA company and several of its subsidiaries by the RACAL

company of England.

e. KING MARINE RADIO CORPORATION is a new company based in

Clearwater, FL, which was formed as a wholly-owned subsidiary of King

Radio of Orlath, KS. This marks the entry of King Radio into the

LORAN-C business. The management staff establishing this division of

King Radio came from Sitex/Koden and the engineering personnel came

mainly from Bendix Avionics. Their design emphasis has been

concentrated on a small unit which is user-friendly. The King 8000 has

twenty discrete LEDS, which presumably will be used to cue the

operator. The front panel dimensions of the receiver are the same

dimensions as the TI-9100.

An estimate of the market share of various manufacturers of both air and

marine LORAN-C receivers is shown in Tables 3-1 and 3-2. The market shares

shown do not equal 100 percent because they are based on individual

manufacturer's estimates (cross-checked with other manufacturers), and reflect

different time frames (e.g., in the fall of 1983, ARNAV supplied less than 3 percent

of the aviation market. However, they are now estimating a 10 to 15 percent share

based on the popularity of their new low-cost ARNAV 20 receiver). The tables

should provide a rough indication of the volume suppliers.

3-2
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TABLE 3-I. MARINE LORAN-C RECEIVERS

MANUFACTURER MARKET SHARE

Datamarine
Epsco **
Fui urg 5%
Micrologic 15%
Meico **
Nelco **
Digital Marine 5%
Raytheon 5%
Sitex/Koden 30%
SRD Labs 15%
Texas Instruments 10%
Internav **
11 Morrow 15%
Trimble **

TABLE 3-2. AIRCRAFT LORAN-C RECEIVERS

TOTAL INSTALLED NEW INSTALLATIONS
MANUFACTURER & WORKING (5000) H QUARTER 1984

Arnav 8% 30%
ONI 8% **
Micrologic 12-15% 20%
Teledyne 15% **
Texas Instruments 25% **
SRD Labs 10% 10%
U1 Morrow 20-25% 40%
Foster 1% **

** indicates less than 5%
Totals do not add to 100% due to uncorrelated nature of estimates.
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4. SIGNIFICANT EVENTS

This section contains information which is relevant to state-of-the-art

receiver design.

Several manufacturers commented that they are under contract to provide

LORAN-C rmociver boards for vehicle trac"ing sys-es. ,h,,. nZ; -m- . r zf

LORAN-C vehicle trackers is in excess of 10,000 units.

On 5 May 1983, Motorola formally introduced their automatic vehicle

location receiver and system. This receiver is designed to operate in a fully

automatic mode without operator intervention in vehicles, such as taxicabs,

containing Motorola VHF communications systems. The receiver does not contain

a display, but communicates directly with the vehicle's 2-way radio through a built-

in data modem. This receiver was described in the state-of-the-art survey

performed for the Census Bureau.

Many general aviation pilots are using low-priced (and in some cases, low

quality) marine receivers to provide navigation information for use in VFR

operation. It is estimated that 1000 to 2000 receivers of the marine type have

been sold to general aviation pilots. The use of a non-approved receiver in the

cockpit of an aircraft raises several questions%

1. Will the LORAN-C receiver and its associated microprocessor circuitry

interfere with existing aircraft navigation systems?

2. Will unofficial reliance on LORAN-C navigation data produce hazardous

operating conditions? For example, a receiver which provides high

quality navigation data 90 percent of the time might be relied upon

during periods of unflagged but degraded performance (such as could

occur during periods of high precipitation static).

The general public knowlege of LORAN-C is growing because of the

availability of low-cost receivers. As a result, there is increased pressure to

provide complete continental U.S. coverage. An example of this is an inquiry

received from the Department of Immigration and Naturalization for a study to

explore the possibility of providing LORAN-C position data to immigration agents

working along the Mexico/U.S. and Canada/U.S. borders.
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An analysis of the receiver design characteristics supplied by various

manufacturers indicates a trend towards aircraft versions of standard marine

receivers. These receivers differ from their marine counterparts in two respects.

First, their time constants have been adjusted to reflect the higher dynamics

experienced during aircraft movements. Second, some of the navigation features

have changed to reflect aircraft navigation proedures. Receivers in this class

include the L-NAV 25 from SRD Labs, the ML-5000A from Micrologic, and the

Apollo I from II Morrow, Inc.

New receivers show a decrease in power consumption. Two years ago,

receivers typically used between 10 and 20 watts. The new receiver designs such

as the SRD Labs receiver, the Meico receivers, the Micrologic 5000, the NELCO

receiver, and the Si-Tex/Koden 787 series have power requirements between 5 and

10 watts. This reduction in power is directly attributed to the decrease in power

requirements for microprocessors and associated components, and the increased

use of low power consumption liquid crystal displays as opposed to LED-type

displays.

The general aviation community appears to be adapting very quickly to

LORAN-C as a navigation system. The desire to use LORAN-C because it is an

available, operationally proven system is evident beyond the general aviation

community. For instance, the Norwegian government has decided to proceed with

the installation of LORAN-C transmitters along their coastal areas. This decision

appears to have been based on both the availability of LORAN-C technology and

the control of navigational destiny which Norway would gain through the use of the

LORAN-C system (as opposed to basing navigation needs on a global satellite

system such as GPS which is being implemented by the U.S. DOD).

As LORAN-C receiver technology is better understood, receiver

manufacturers seem to be expanding the capabilities of their receivers to make

them more user-friendly. These improvements include: (1) The simplification of

both keyboard and display designs to decrease operator training requirements and

provide a high degree of user acceptance, and (2) the inclusion of more automatic

test features to increase user confidence in the numbers displayed by the receiver.
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The ARNAV AVA-1000, the ARNAV 50 and the ARNAV 60 receivers extend

coverage by adding the capability to either move their tracking point to the

skywave signal or move it to initially acquire a skywave signal. Skywave tracking

permits these receivers to work in areas which otherwise are not covered by

LORAN-C. When the skywave of the signal is used, the receivers lose their ability

to provide absolute position location information. Once initialized, they will

compersate for Lhe iniLiai unknown cycie tracking. The receivers are expected to

provide quality position location information sufficiently accurate for en route air

navigation.
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5. BIBLIOGRAPHY

Newcomers to the LORAN-C system often request a list of books or papers

which describe the LORAN-C system. The following references are cited:

1. LORAN-C USER HANDBOOK. U.S. Department of Transportation, Coast

Guard, COMDTINST M16562.3 (old CG-462), May 1980.

This publication contains an elementary description of the LORAN-C system

and its use. It also includes the status of the various system chains.

2. AUTOMATIC VEHICLE LOCATING SYSTEMS. Edward N. Skomal, Van

Nostrand Reinhold Company, 1981.

This book is a good starting point for anyone interested in vehicle location

systems from either a technical (how to do it) or an operational research (what

are the benefits) point of view. Chapter 5 includes a general description of

the LORAN-C system.

3. "Current Developments in LORAN-C." Robert L. Frank, Proceedings of the

IEEE, Vol. 71, No. 10, October 1983.

A survey of new LORAN-C developments. It includes a brief introduction to

LORAN-C, a description of the operation of solid-state transmitters,

propagation effects, receivers and hybrid applications. A 136 entry list of

references is included.

4. NAVIGATION. 3ournal of the Institute of Navigation, Volume 29, Number 1,

Spring 1912.

This issue is perhaps the most complete and broad-based description of the

LORAN-C system. This issue has been reprinted several times due to demand

for copies.

Contents include:

History of LORAN-C

LORAN-C Present and Future

DMHATC Support to National Ocean Survey LORAN-C Charting

Benefit/Cost Analysis Applied to LORAN-C Expansion
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The LORAN-C Receiver: A Functional Description

-Certification of an Airborne LORAN-C -Navigation System
Using LORAN-C, for.Automatic Vehicle Monitoring
Evolution of LORAN-C Coverage
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84

MODEL I ANI 7000 ADVANCED NAVIGATION INC
621 LOFSTRAND LN. ROCKVILLE MD. 20850

PHONE 301-424-8730

LIST PRICE (USD): 10/00/81 ADVERTISED PRICE (USD): 20950.00 05/07/83

DESIGNED FOR: A [(M)arine, (A)ircraft, (S)urvey/monitor, (T)ining, (Land, (O)therl

h(inches). 7.6i N(inches). 7.5 D(inches). 12.6 VOLUM(cu.in.) 667

WEIGHT (lb): 18.1 TENP RANGE (dog F): -67.170

INPUT VOLTAGE: 18-32 POWER REQUIREMENT (Watts): 60

DISPLAY TYPE: FIBER OPTIC 0-9 KEY PAD? Y

NUMBER AND TYPE OF DATA KEYS: 7 * 12 POS ROTARY ANTENNA HEIGHT (inches): 6.25

****ASF CORRECTION TECHNIQUE
ASP BASED ON INTERNAL CONDUCTIVITY MAP. USA COVERED

"NOTCH FILTERS
3 AUTOMATIC SOFTWARE TUNED HARDWARE NOTCHES. OPTIONAL FACTORY SET FIXED NOTCHES.

***"MICRO"PROCESSOR TYPE(S)

2 6809

'"STATIONS TRACKED 4 HOW USED

8 MAX FROM UP TO FOUR CHAINS

O'NJLTI-CHAIN CAPABILITY
UP TO POUR CHAINS

*""CERTIFICATIONS

TSO, C-60A, STC FOR IVR, TOTAL NAS PRIMARY NAV. EMNOUTE AND TERMINAL

****DYNAMIC RANGE
127 D

***NOISE BANDWIDTH

3SkHZ 3dl

****SENSITIVITY ( u VOLTS)

I0dE/luV

****DYNANIC RANGE
127 0B

*e*SNR FOR TRACK (MIN)

-18d0

***SNR FOR POSITION DISPLAY
UNKNOWN

***1AX. GDOP FOR LAT-LONG

N/A

*****"I
FULL INTERFACES TAS/NOG, WEATHER RADAR, HSI/RMI, RS-232/HPIL, ADD UP TO $4SOO

SENSOR VERSION $13,S00n
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LORAN-C RECEIVER NANIJACURUS DATE 02/10/84

NOSL e SAML ARRAY INC

4740 Rion5 UR. 9.S. POD 7078 SALEM OR 97303-0012

FHOlE 503-393-2550

LIST PRICE (15gD): logs... *s/oo/11 AVERISBD PIC3 (553): 1095.60 05/67/13

DESIwN FORn: x f((Nhaime. (Airvgaft. (Survey/...ite. (T)iaing, MLand. (O)tbeuI

II1laches): 3.s U(Iaches): 2.8- W~inches): 12 VOLUM kv.ia.): 369

MuIGTY (2b): 6 TRW RANGS (dog P): 3.*12z

INPU VOLTACE: 4.5-50 OE RWQIRUNT (watts): g-12

DISPLAY TYPE: 2 LOP 1.ED 0-9 KEY PAD? N

hMM5E AND TYPE1 OF DATA MES: TNS.GTCN PD.PNCT aT ANTENNA HEIGHT Clinches): 192

***OASP CORRECTION TSCNNIQUE
N/A

*'eeHom FILTER
a FlU-TUNED

"STATIONS TRACKED 4 NOW USED
ALL TRACKED; 2 USED AT A TIMU

""ULTI-CHAIN CAPABILITY.
no

"CERTIFICATIONS
no

***UWANIC RAMG

o*kellm COUP FOR LAY-WO
N/A

0"USNSITIVITY ( v VOLTS)

*NR FOR ACQhISITIfh

***m FOR TINcK (gum)
-1543

easef PON POSITION DISPLAY

10"IaEo-POCESSO TyPE(S)
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LORAN-C RECEIVER NANUPACTURERS DATE 02/10/84

MODEL 8 AVA-1000 ARNAV INC

4740 RIDGE DR. N.B. POD 7078 SALEM OR 97303-0012

PHONE 503-393-2550

LIST PRICE (USD): 09/00/82 ADVERTISED PRICE (USD): 7995.00 05/05/83

DESIGNED FOR: A [(M)arine. (A)ircraft. (S)urvoy/monitor. T)ining, (L)and, (O)tbr]

H( inches). u incia.em. Dinches). v4L0N(cu.in.)•

WRIGHT (lb): 4.8 TEMP RANGE (dog F): -4,+130

INPUT VOLTAGE: 10-45 POWER RRQUIRBNBNT (Watts):

DISPLAY TYPE: A-N. LED, DOT MATRIX 0-9 KEY PAD? Y

NUMER AND TYPE OP DATA KEYS: 20 PUSH-BUTTON ANTENNA HEIGHT (inches): 19

****ASP CORRECTION TECHNIQUE

MAP IN CONVERSION ALGORITHM

****NOTCH FILTERS

9 PRESET

e'eSTATIONS TRACKED 4 HOW USED
ALL STATIONS TRACKED, ALL USED IN NAY SOLUTION

"***NLTI -CHAIN CAPABILITY
NO

""CERTIFICATIONS
TSO, IFR(STC)

***MiX. GOP FOR LAT-LONG
NOT DEPINED

""NOISS BANDWIDTH

*
5
**SU3SITIVITY ( u VOLTS)

+3OdiJ/uV/NltM

****SNR FOR ACQUISITION

**** 3NR FOR TRACK (MIN)
-20dBJ

****S FOR POSITION DISPLAY
020d3 (WARNING BELOW)

@** DY3MIC RAN

1000

o**mCatO-PROCnO TYPE(S)

TOO, Z-$0A

BXTRENDD RANGE OPTION AVAILABLE, USES SKY AND GROUND WAVE

A-3
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LOeAH-c RECEIVER MAUFACTURERS DATE 02/10/184

MODEL I ARNA" 50 ARNAV INC
4740 RIDGE OR. N.E. POS 7078 SALEM OR 97303-0012

4PH ONR 503-393-2550

LIST PRICE (03D): ADVERTISED PRICE (USD): 7995.00 11/00/83

DESIG101ED FOR: A ICNarine. (Aircraft, (S)urvey/senit@1, MTining. (Land. (Otherl

.13.25 W(Irches): 4.25 D(inchos): 10.7 VOU(ca.i..): 217.3

WRIGHT (lb): 4.8 TUWP RANGE (des F): -4. .131

INPOT VOLTAGE: 10-S5 POWER REQUIREMENT (Watts): It

*DISPLAY TYPE: LED DOT MATRIX 0-9 KEY PAD? Y

NIUER AND TYPE OP DATA KETS: 16#I112C, SEL SW ANTENNA HEIGHT (inches):

**ASF CORRECTION TECHNIQUE
MAP

"STATIONS TRACKED A NOW 0EED
MASTER * ALL SECONDARIES. ALL STATIONS USED FOR FIX

*,,*am=T FILTERS
9 FIXED

"46ICRO-PFROCESUO TYPE(S)
2. I-so

*0&*LTI -CHAIN CAPABILITY
no

""~CETIFICATIOS
PENDING Tb, hFR

"ODYNAMIC RKANUE
106 45

***m"X am0 PON LAT-LONG
UK

**62OISB BANDWIDTH
20 102

""SNSITIVITY ( v VOLTS)
3 NY/"

****hR FOR ACQUISITION
-10 do

*00S=E FOR POSITION DISPLAY
- 20 do

****$a FOR TRACK (NIM)
-20 do

DISIGED FOR LIMITED COVERAGE AREAS, USING SKYWAVE

eeoaNx
NAYFOINTS. 260 ALPHABETIZED. DATA NIUTRY A DISPLAY
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84]

MODEL # ARNAV 60 ARNAV INC
- 4740 RIDGE DR. N.E. POE 7078 SALEM OR 97303-0012

PHONE 503 393-2550

LIST PRICE (USD): ADVERTISED PRICE (USD): 9495.00 11/00/83

DESIGNED FOR: A [(Marine. (Aircraft, (Sjurvey/aonitor, MTiming. (L0and, (O)tberi

HWinches): 7 Wtinches). 4.75 . D(inches); 10 O= ..~i."

WEIGHT (lb): 5.5 TEMP RANGE (dog F): -67.+158

INPUT VOLTAGE: 10-45 POWER REQUIREMENT (Watts): 19

DISPLAY TYPE: LED. DOT MATRIX 0-9 KEY PAD? Y

NUMBER AND TYPE OF DATA KEYS: 16.11 SEC, SEL.SW. ANTENNA HEIGHT (inches):

****ASP CORRECTION TECHNIQUE
NAP

"STATIONS TRACKED A HOW USED
MASTER + ALL SECONDARIES, ALL STATIONS USED FOR FIX

**
00

NOTCII FILTERS

9 FIXED

****MICRO-PROESS)R TYPE(S)
z-80

""NUMLTI -CHAIN CAPABILITY
NO0

""CERTIFICATIONS
PENDING TSO, IFR

***DYNAMIC RANGE
100dB

****MAX. GhOP FOR LAT-LONG
UK

***NOISE BANDWIDTH
20 kHz

""SENSITIVITY ( u VOLTS)
.3 uV/NBTER

""*SNR FOR ACQUISITION
-10 do

***SNR FOR POSITION DISPLAY
-20 do

""*SNR FOR TRACK (NIN)

-20 dB

WOFP OPTION, 81500 PREANP RANGE -67,4458

DESIGNED FOR LIMITED COVERAGE AREAS, USING SKYWAVI, SAYPOINTS ALPHASETIZED
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LORAN-C RUCUIVIR MANUFACTURERS DATE 02/10/84

140DNL I ARMAY 20 ARMAY INC.
4740 RIDGE DR. N.E. POI 7078 SALUN OR 97303-0012

FilmI S03-393-ZSS0

LIST PRICE CUED): ADVERTISES PRICE CUED): 279S.00 11/00/83

D1EIIGn FOR: A [(Narims. CA)ircraft. (S)urney/u e.r, (?)lming. MLand, (Otheuj

EHUMIs) 3.25 w~iacbge): 6.25 l~isches): 10.7 VOLIOg(cu-ia.):

33112Wf 0b): 4.6 YIW RANGE (dog P)i -20.S5

INPUT VOLTAGE: PONE REQIRUIUN (Notts):

DISPLAY TYPE: 0-9 KEY PAD?

MUM=33 AND TYPE OP DATA KEYS: ANYENN 1131111 (inches):

00Asp COREUCToU TECHIQU
MAP

"STATIONS TRACU a Now USn
HASTE 4 ALL SECONDA*135, ALL STATIONS F33 OR FIX

****No&H FILTIRS

""ICO-PlocasmO TYPE(S

""NLT1 -CHAIN CAPABILITY

""CETIPCATIONS
MI. 331N1 TWOED7 TUO STANIDARDS

** YNNIKC RANGE
1009b

****M. GlOI FOR. LAY-ON
UK

**46S3MITIVITY CuVOLTS)

***MR FOR ACQUI5ITION
-10 id

***331 POE POSITION DISPLAY
-20 do

****M PON TRACK (MIN)
-20 d3

WAYPOINTS :200 ALPHABETIZED
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LORAN-C RECEI VER HANUPACTURERS DATE 02/10/84

N0021L I 2100-P AUSTRON Inc

POD 14766 ADSTIN.TI ?8761

mnom SI2-251-2341
LIST PRICM 0U30): ADVENTTSN PRICE (uMB:
DESIGNED PORn: T I(Nari. (Aircraft. (S)urvey/aoaito:. MTining. WLand, (O)therJ
N(jncbes)! .. 3 W(laches): 14.5 O~iaches): is VoLU5ic.1u.). ot'q

WEIGHT CIO): 20 TlNW RANGE (dog F): 32-122

INPUT VOLTAGE: IlSYAC POWER REQUIEEMNm' (watts):

DISPLAY TYPE: LCD. I DIGITS 0-9 ME PAD?

NUNDER AND TYPE OP DATA KETs: .l1PSS ANTENNA MEIGHT (inches):

****ASP CORRECTION TECNIqUE
PROGNASU FOR USER EASED ON MASUEMM

""STATIONS TRACIED 4 M6W anE
SELECT$ FIRST IN CHAIN THAT WUETS CRITERIA

""w'oTCN PILTER
PROVIDED BY OPTIONAL PILTER BOX. MODEL 2666, 2082 OR 2664

**"*0 NCIOPROCUM5 TYPE(S)
680

""IUI-CHAIN CAPASILITY
NA

""CRTIICATIONS
RA

sesonymmC RAMW
* 127 AN SOFTWARE CONTROLLED ATYUUATOR

****WA. G30W FOR LAY-LONG
NA

46 bus

061 N MITIV177 ( v VOLTS)
.@loV INTO so 0666

00SU FOR ACQUISITION

'I *2UR FOR POSITION DISPLAY
MA

THIS RECEIVER IS DESIGNED AS A PR2QUENCY COMPARISON UNIT



LoRN-c RECIVER MANUFACTURERS DATE 02/10/84

NODEL * 2160 AUSTRON INC.
PON 14766 AUSTIN. TX 73761

P11011 S22-251-2341

L.14? PaTep (mmN): A0VERRISED PRICE (DaD): 10740.00 11/00/3

DESIGNED POE: T I(NawiM. CAircraft. (S)urvey/uroaitor. (T )iniag, (L)and, CO)therI

Ika ;ua .i uiia.,Jaia): 14.5 D(Ifichub): 1s VOLUNE~cu.im.): 964

MIGHT (1b): 2f TOW RANGE (del F): 32-122

INPUT VOLTAGE: 11STAC POWER RWQIRENENT (Notts):

DISPLAY TIP.: LCD, I DIGITS 0-9 KEY PAD? Y

NMBER AND TYPE OP DATA KITS: .1SPBS ANTENNA HEIGHT (inch.,":

****Aar coREECTion TECIIQUE
PROGRAMSED PON -s EASED ON IUASURVIUNTS

"STATIONS TRACKED 4 NOW OWD
TRACKS SINGLE STATION POR TIM MASORUUNT

seeencag FILTERS
EXTERNAL MODEL 2080.2082,2084

eoawcuRwUu TYPO(S)

""NLTI -OWNJ CAPAILITY
MA

*..CERIICATIONS
MIA

'"IYNANIC RANGE
1270 PROUMUIA5LE ATTUNUATOR

""M*AX. GOOF FOR LAT-LONG
MA

eteavIU AMWIDTN
44kM -3dB, 40d3 TRACK 4kM:

*'E*SITIVITY ( v VOLTS)
.916V INTO So OWE

""M PON ACQUISITION
-28dS

**@Um FOR POSITION DISPLAY
MA

" Sm, PON TRACK (mix)
)-3042 ATNOSPHIRIC

TIMING RECEIVER A11TONATIC ACQUISITION
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LORAN-C RECEIVER NMNUFACTURERS DATE 02/10/84

NOBEL 0 460 NAVIGATOR LC DATAJIARKUE INTERNATIONAL INC
53 PORT31DB DRIVE.POCAS SET mA 02559

PtIOUE 617-563-7151
UIST PRICE (33): 253660 62/06/gl ADVERT13ED flICS (30): 199S-00 05/07/63
3351113 FOR: N I(Nartme, (Aircraft. (Suwvey/lbositor. (Tiaimg. (Land. (O)therl
icihes): 4.25 Winces): 10. D(iaches): 12.7 VOLDIU(cu-in.): S66

WEIGNT (1b): 7 YEWF RANGE (dog P): *32-.120

INPUT VOLTAGE: 10-16 POWER REQUIRuHMT (watts): IS
DISPLAY TYPE: I-LOP LED 0-9 KEY PAD? y

NMBER AMW TYPE OP DATA KEYS: 10 ANTENNA HEIGHT (inches): 96

*'**MF CORRECTION TECHNSIQUE
KEYEOARD ENTRY

***NmTC FILTERS
POUR. 30d§ FILTERS, 2 FIXED, 2 EXTERNAL

""0 STATIONS UMUn a Ho0w uE
ALL WITHIN SE1LECTED CHAIN

fr **LTICRIN CAPABILITY
ALL CHAINS OPERATIONAL (no CROSS CHAIN)

***0BminIC RANGE
WdU PLUS R@dE STEP ATTIUATIOU FOR STUON STATION

""M'AX GDOP FOR LAY-LONG
HO LIMIT

28182 - USE

10"'SmxIx11w C u VOLTS)
say

p *"**535 FOR ACQUISITION

****M FOR TRACK (KIH)
* IATIR THUN - 20d3

***3111 FOR POSITION DISPLAY
APPROXIMATELY -18dS SUR LAW WILL ILLUMNATE

WATPOINTS,S TRACK SPEED 50 ITS
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LORAN-C RICEIVER MANUFACTURERS DATE 02/10/84

NOQEL 0 NORTHSTAR 6000 DIGITAL MARINE ELECTRONICS CRP
30 SUDBURY ED. ACTON MA 01720

PHON 617-897-6600
LIST PRICE (USB): ADVERTISED PRICE (USD): 2295.00 10/29/83
DESIGNED FOR: N i(N)awiae. CA)ircraft. (s)urvey/umoitor, (T)imiag. (L)and, (Othere

almchs): 9.5 vWInt-es): 16 DI4q,..qi. 11 1nnu2(c,.jn.).

WEIGHT (lb): 2s TEM RANGE (dog F): 32-140

INPUT VOLTAGE: 10-40 POWER RaQuIIEmUNT (Wtts): s0

DISPLAY TYPE: LED 0-9 KEY PAD? N
NUMBEt AND TYPE OF DATA KEYS: 6 ROTARY SW ANTENNA iMEIGHT (inches):

****ASP CORRECTION TECHNIQUE
TABLE LOOKUP

"'STATIONS TRACKED I HOW USED
GR1 ALL STATIONS. LAT/LONG. MANUAL OVERRIDE

""NOTCH FILTERS
2 INTERNAL, 2 OPERATOR ADJUSTABLE

****MICO-PROCESO TYPE(S)
600

""NULTI-CHAIN CAPABILITY
NO

feaCIRTIPICATIONS

RTCN

S*0DYNANC RANG
120 do

*4**mx, ImD POR LAT-LO0

""SINSITIVIY ( u VOLTS)

e*n** FOR ACqUISITION

-2S dl

*e 1 POR POSITION DISPLAY
-25 dl

***SW POR TRACK (WIN)
-IS d

WAYPOINTS, 120

TRAC SPEED, I00 m

12I,

* b
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LORAN-C RECEIVRR MANUFACTURERS DATE 02/10/84

MODEL # NORTHSTAR 7000 DIGITAL MARINE ELECTRONICS CRP

30 SUDBURTY RD. ACTON NA 01720

PHONE 617-897-6690

LIST PRICE (USD): ADVERTISED PRICE (USD): 2995.00 10/28/83

DESINI POR: N (N)arlar, (A)irraft. (S)urvey/monitor. (T)hanlg, (Land. (O)terj

W~inches): 7.25 Wfinches): 12.7 D(inches): 12.5 VOLONE(cu.ia.): 1151

v1tIGr (lb): 24 TEMP RANGE (dog P):

INPUT VOLTAGE: 10-40 POWER RaQuiREJNT (watts): is

DISPLAY TYPE: ZxLOP LCD 0-9 EY PAD? Y

NUNDER AND TYPE OF DATA IYS: 26 ANTENNA HEIGHT (inches): 96

""AsP CORECTION TECHNIQUE
AUTOMATIC CORRECTION TECINIQUE, TABLE LOOKUP

***NOCH FILTERS
POUR AUTOMATIC HIGH DYANIC RANGE

***NICRO- PROCESSOR TYPE(S)

*e"eSTATIONS TRACKED 4 HON USED
SINGLE GI; TRACKS ALL SECONDARIES, AUTO-SELECTS PREFERRED PAIR OF SECONDARIES

'ONUILTI-CHAIN CAPABILITY
sO

6*2*CUrrIPICAYIONS
DESIGNED TO ETCN NPS 70

*&**DYNANIC RANGE

126 ds

""MAX. ODOP FOR LAT-LONG
PRtODUCS NBSSAG8 WHICH STATES "LAT/LONG NAY 2 POOR EASED ON JITTER
EVAUATION OP FAR CORNERS OF RHONDOID"

****ISR amWIDT
UNKNOWN

e"SE NSITIVITY ( u VOLTS)
0.6 uV

0e"SIR FOR ACQUISITION
-25 dl

ee**SU FOR TRACK (NIN)
-25 d

'eU FOE POSITION DISPLAY
-25 d

COU 9 : N 4.5, N 7.25, D 8, CU IN 261, WEIGHT 4 COST $tS, POWER REQUIREMENT 1.5w

CDV #2 N 7, V 14, D 3.75, CU IN 367.5), WSEIGHT 7, POWER REQUIREMENT 7.5W
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LORAN-C RECEIVER MUFACTURERS DATE 02/10/94

MODEL 3 NO0RTHSTAR 300 DIGITAL. MARINE ELECTRONICS CRP
30 SUDBURY RD. ACTON. NA 01720

MOREM 617-897-6600

LIST PuICE (USS): ADVERTISED PRICE (USD): 239S.00 10/29/3

DuSM FOR: N i(N)afua. (Ailcvafi. (Shn-eeyluouaitor, MTining, MLand. M0thorl

Ufiuch.): 4 V(Iiheg): 9-5 nflw..i ?e~£!0f

NIGUT (Ib): <12 YEWP RANGE (des F): 32-140

INPUT VOLTAGE: 12 POWER REQUIEIUT (watts): is

DISPLAY TYPE: LCD 0-9 KEY PAD? Y

NMER AND TYPE OF DATA KMT: 26, PRMS.SNST.NSRN ANTENNA HEIGHT (inches):

****ASF CORRECTION TECHNIQUE
TABLE LOOKUP

"STATIONS TRACKED 4 HN USE
ONE GUI ALL SLAVES. LORAN A CONVERSION. LAY/LONG CONVERSION, HANUAL OVERRIDE

gk~eeoTCN FILTERS
I FIXED

""M*IRO30oum5 TYpI(S)

0***LT1 -CHAIN CAPABILITY
NO

""ERTIFICATIONS

"YNA111C RANG
126 43

*'.OMUX. 6309 FOR LAY-LONG
mIAT/LONG MAY 31 POOR" MSSAGE

""SENSITIVITY C u VOLTS)
.6 MY

***Sm FOR ACQUISITION
-25 as

6***SI FOR POSITION DISPLAY
-25 as

***SnR FOR TRACK (Em)
-25 43

A- 14



LORA-C RECEIVER MANUFACTURES DATE 02/10/84

MOBEL 0 C-PLO? IX EPSCO MARINE
411 PROVIDENCE HWY, WESTWOOD MA. 02090

PHONE 617-329-1500

LIS? .0=IC ) (U" DVEP.F!SE PFuca (USD)' 5995.00 !0!29!83

DESIGNED FOR: m (Marine. (Aircraft. (Susrvey/aonitor, MTining. (Laad. CO)tberl

Etlocoes): w(inches): fl(iaciaes); vfjufh(cu.1a.):

WEIGHT (Ib): S0 TERP RANGE (dos' F):

INPUT VOLTAGE: ** POWER REQUIREMENT (Watts): 6S

DISPLAY TYPE: LED 09KYPD

NUMER AND TYPE OF DATA KETS: 29, MENBRANE ANTENNA HEIGHTf (inches): 96

**-*AS CORRECTION TECHNIQUE
MANUAL

"STATIONS TRACKED 4 HOW USED
1 GRI, ALL SECONDARIES

****wqTcm FILTERS
4

*660NICUO.MWPORs TYPE(S)

""WLTI-CAIN CAPABILITY
no

"CRTIICATIONS

11*DEANIC RANGE
STEP AGC

"66AX. 0DO FOR LAT-LONG
NO LIMIT

****oisE 114NDWIDTH
20 kHz. 343

""SMNITIVITY ( a VOLTS)
S uV

8** FOR ACQUISITION
-20 as

*0*Sn FOR POSITION DISPLAY
-18 as

* *265M FOR TRACK (MIN)
-20 as

NON-VOLATILE MENORY ON TV DIST. AND CORR.
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LoRAN-C RECiIVE MANUFACTURRS OATS O02/8IS

MODEL 0 C-NAY XL EPSCO MARINE
411 PROVIDENCE INiT WNSTMoeD MA. 02090

PHONE 617-329-1500

LIST PRICE (US0): AnvERTISED PRICE (=~); Zi§5.0 iliui.

DESIGNED FOR: N [MNala* (Aircraft. (Suwvey/.enitor, (Thiuint, (Land, (Otherl

utimcbes): 4.?5 N(incbczl: 10.5 -D(iuaches): 12.7 VOLUIU(cu.iu.): 566

WEIGHT (lb): 7 T1100 RANGE (ds& P): +32-*120

INPUT VOLTAGE: 10-40 POWER REQUIREENT (Watts): 25

DISPLAY TYPE: 2-LOP LED 0-9 KEY PAD? Y

NUNIER AND TYPE OF DATA KEYS: 0 .2 .12 ANTENNA BRIGHT (inches): 96

""*ASP CORRECTION TECHNIQUE
EEYRAOD ENTRY

****NoC FILTERS
FOUR!. 30 dB FILTERS

**ONROE OCSSOR TYPE(S)

""5 STATIONS TRACKED 4 NOW USED
ALL WITHIN SELECTED CHAIN, AUTO SELECT 2 STRONGEST SECONDARIES, OPERATOR OVERRIDE

9**"fTI-CIAlN CAPABILITY
ALL CHAINS OPERATIOWAL (NO CROSS-CHAIN)

*' 053fl~5f0C PLUS 26al3 STEP ATTENUATION FOR STRONG CHAIN

"O"W. GDNP FOR LAT-LONG
NO LIMIT

""NOISR BANWIDTH

"SNITIYITY ( v VOLTS)
S vy

E48NR FOR ACQUISITION
-Zeal

~SRFOR TRAC (Kim)
GEATER THAN -20o da

***SNR FOR POSITION DISPLAY
APPROXIMATELY -180E SUR LAMP WILL ILLUMINATE

A- 16
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84

MODEL 9 C-NAY SX EPSCO MARINE

411 PROVIDENCE HMT, WESTWOOD NA. 02090

PHONE 617-329-1S00

LIST PRICE (USD): ADVERTISED PRICE (USD):

DESIGNED FOR: N I(Marine, (A)ircraft, (Survey/uonitor, T)iing, L)and, (O)ther

H(imches): 4.25 Winches): 10.5 D(inches): 12.7 VOLUME(cu.in.): S66

WEIGHT (ib): 7 TEMP RANGE (dog P): *32-+120

INPUT VOLTAGE: 10-16 POWER REQUIREMENT (Watts): 15

DISPLAY TYPE: 2-LOP LED 0-9 KEY PAD? Y

WMbER AND TYPE OF DATA lZYS- 10 ANTENNA HEIGHT (inches): 96

****ASP CORRECTION TECHNIQUE
KEYBOARD ENTRY

""NOTCH FILTERS
FOUR, 30d3 FILTERS

""* MICRO-PROCESSOR TYPE(S)

8085

""STATIONS TRACKED 4 HOW USED
ALL WITHIN SELECTED CHAIN

""MSJLTI-CAIN CAPAZILIT
ALL CHAINS OPERATIONAL (NO CROSS CHAIN)

""CERTIFICATIONS

NORWEGIAN MARITIME DIRECTORATE 8S1357-81

***'DYNAMIC RANGE
80d PLUS 20d3 STEP ATTENUATION FOR STRONG CHAIN

""NAX. GDOP FOR LAT-LONG
NO LIMIT

te**NOISE IANDWIDT4

2OkHz, dS

""SENSITIVITY C u VOLTS)

*'**SNR FOR ACQUISITION

-20d

""*oSNR FOR TRACK (MIN)
GREATER THAN -2043

"*SNR FOR POSITION DISPLAY
APPROXIMATELY -Ilds SNR LAMP WILL ILLUMINATE
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LORAN-C RECEIVER MANUJFACTURERS DATE 02/10/114

MODEL I LNS 616 FOSTER AIRDATA SYSTEM INC.
7020 HUINTLEY RD COLONMJS 0ff 43229

PHONE 614-I8I-3S20

LIST PRICE (USE): 12500.00 OSIOI*3 AhVPR7ISFII PPRICE (USDE:

DESIGNED FOR* A (N1arine. (Aircraft. MSurvey/monite. MTining, (L)and. (O)therJ

S .26 W(inCChS): 4.15 D(laches). lj.0 VOLUMN(cu.ln.): 34S

WEIGHT (ib): 9.2S TIDW RANGE (dog P): -67.+IS8

INPUT VOLTAGE: 13-32 POWER REQUIRDIUNT (Watts): 30

DISPLAY TYPE: LED 2-LOP 0-9 KEY PAD? N

NUNBER AND TYPE OP DATA KEYS: 4 + I FOS ROTARY A TENNA HEIGHT (inches):

***ASP CORRECTION TECHNIQUE
CALCULATED PROW VORTAC POSITION

""STATIONS TRACKED 4 HO0W USED
FIX EASED ON THREE. TRACKS ALL.

""IIILT-CHAIN CAPABILITY
NO

***NICRO-PROC2SSOR TYPE(S)

""C3RTIFICATIONS

***DYNANIC RANGE

***~ GDOP FOR LAT-LONG

"MOISE3 BANDWIDTH

"SNSITIVITY CaVOLTS)

""*SUE FOR ACQUISITION

""SIR0 FOR TRACK (MIN)

****$a FOR POSITION DISPLAY

*'OTCNm FILTERS
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LORAN-C RECEIVER NANUFACTURUS DATE 02/10/84

MODEL I LC-70 l93UNO U.S.A.,INC
POE 2543. 21 IIARIOR WAY, S SAN FRANCISCO CA 94030

PROM 415 873-9393
LIST PRICE (I5D): ADVERTISED PRICE CUED): 279S.00 iam/,te
DESIGNED FOR: N [(N)arine. (A)ircraft, (M)urvey/moiter, (T)iing, (L)and. (O)ther

NWinches): 5.1 V(iackes): 9.3 D(inrhes): 11 yOLWN(cu.im.): SSS
MIGHT (lb): 11 TRW RANGE (dog F): 32.122

INPUT VOLTAGE: 10-42 POWER RBQUIRENBT (Wetts): 3S

DISPLAY TYPE: 2_LOP LCD 0-9 KEY PAD? Y

NUNIER AND TYPE OP DATA EYS: I * 10 SC PuIINCT ANTENNA IIEIGHT (inches): g6

*- *ASP CORRECTION TECHNIQUE
NANUAL INPUT

""NOTCH FILTERS
2 INTERNAL, 2 EXTERNAL

***M ICRO-LROCSSOR TYP(S)

"auSTATIONS TRACED 4 HOW USeD

""MULTI -CHAIN CAPABILITY

"CERTIFICATIONS

***1'YMIC RANGE
100 dX

" M*NAX. GO POK LAT-LONG

It'eNOISE DMUIDTN

****SESITIVITY C u VOLTS)
)luV/N

*i***e POR ACQUISITION

****SN POR TRACK (Nix)

*oeNE PON POSITION DISPLAY

oeee*IN1

AVAILABLE ONLY ON SPECIAL ORDER LAlS

TRACK SPEED 40 ITs, wAYPOINTS, 32
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LORAN-C RECEIVER NANUPACTURERS DATE 02/10/84

NODEL 8 LC-I0 PURUNIO U.S.A.,INC
FOR 2343. 271 IIARBOR WAY, S SAN FRANCISCO CA 94080

PHONE 415 873-9393

LIST PRICE (USD): 13S.00 ADVER TISRD PRICE (USD):

DESIGNED FOR: N ItNJarlno, (A)ircmft. (S)urvoy/Uonitor, (T)ning, (L)and. (O)therJ

H(lncbes): 4 W(laches): 10 D(inches): 11 VOLUIU(cu.in.): 440

WEIGHT (10): S TEORANGU (do8 F): 32-.13-.

INPUT VOLTAGE: 10-42 POWER REQUIREUNT (Wtts): 12

DISPLAY TYPE: 2LOP LCD 0-9 KEY PAD? Y

NUMNER AND TYPE OF DATA KEYS: 17 ACTIVE KEYS ANTENNA HIGHT (inches): 96

****ASP CORRECTION TECHNIQUE
MANUAL DELTA TDS

**'NlOTCN FILTERS
MANUAL, TWO EXTERNAL. TWO INTERNAL, 3OdS/NOTCH

*aMICRO-PROCSSOR TYPE(S)
JAPANESE

""STATIONS TRACKE HOW D9ur
MASTER PLUS S SECONDARIES, MANUALLY SELECTED TD PAIRS

*" 5 MWJLTI -CHAIN CAPABILITY

No

e*0*CERT PICATIONS
AlCM 12/78/D-100

" DNYANIC RANGE
s0a

" MA. 61OP POR LAT-LONG
No

****NOISE IUOIDTH
T1D

****SoNSITIVITY C a VOLTS)

"SNR FOR ACQUISITION
"ABOUT 30"

0**NR POR TRACK (NN)
"AMOT 26" LOSE TK, 0-100 NARNIN ON DISPLAY

***S FOR POSITION DISPLAY
HANGS ON AS LONG AS TZ

CONTINUES TO DISPLAY DOT WITH WARNING, AND CONTINUES TO OUTPUT TO
PLOTTR/CONPUTER INTERFACE, OUT WARNS OF BAD DATA

TRACK SP 46 T, WAYPOINTS, 16
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LORAN-C RECEIVZR MANIUFACTUIRERS DATE 018/84

WSL 9 LC.299 FURUNO U.5.A..IN4C
FOR 2343. 271 HARBOR WAY. S SAN FRANCISCO CA 94030

NONEK 41S 873-9393

LIST flICU (tli. ADVE2?!S!D PRICE (USn):

DESIGNED FOR: N I(Narime. (Aircraft, (Survel/momitor, MTiming. (L)and, (O)herJ

a6,.uu~as). *.2s W(lucasj; 13 B(Inches): 13.3 VOLIINI(cu.im.): 734

UEICUT (lb): 22 TIMW RANGE (dog* P): 32,*122

INPUT VOLTAGE: 10-48 POWER REQUIRENZNY (Notts): 20

DISPLAY TYPE: 2-LOP LED 0-9 KEY PAD? N
NUMBER AID TYPE OF DATA KEYS: 7 ROTARY SWIS + 7060 ANTENA HEIGHT (imches): 96

**&*ASP CORRECTION TECHNIQUE
MANUALLY ENTERED

""NOTCH FILTERS
4 -TWO EXTERNAL, TWO INTERNAL

""NicRo-PUcSoR TypE(S)

""STATIONS TRACKED 4 HOW USED
TRACKS ALL STATIONS. 2 LOP MANUALLY SELECTED

""ULTI-CHAIN CAPABILITY
NO

""CERTIICATIONS
NEETS D.S.COAST GUARD SPECIFICATIONS FOR VESSELS OF lOOSUT AND ABOVE

DY*vNANIC RAMG
UNKNOWN

""AX GOF FOR LAT-LONG
N/A

200.Z 3dS (TRACKING)

""SENSITIVITY C a VOLTS)

****UR FOR ACQUISITION
UNK ONI

&**usa FOR TRACK (NIN)
UNWN

**SNR FOR POSITION DISPLAY

NOT CURRENTLY in PRODUCTION
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LORAN-C RECEIVER MANUFACTURERS DATE 02110194

MODEL 0 APOLLO 1 I1 MORROW Inc
2771 19th 5.3. POD 13549. SALEM OREG0N 97309

PHONE 503-581-3101

LIST PRICE (USE): 249S.00 OS/07/83 ADVERTISED PRICE (USD1: 1595.00 11/10/#3

-DESIGNE Pon: A [(Marine. (Aircraft, (S)urveylssiter. (T)iunn, (L)aad. (O)therl

M:lach..s): 3.7s w(loches): 285 D(1achoo); 11.7 VOLIII icml.): 38

WEIGHT (1b): 3.5 TEMP RANGE (deg F): -4.*ISS

INPUT VOLTAGE: 6.5-48 POWER REQUIREMENT (Watts): 3-12

DISPLAY TYPE: LED LAY/LONG OR ZLOP 0-9 KEY PAD? N

NuDUER An TYPE OP DATA KEYS: 8 PUSUDY. 1 ROTARY ANTENNA HEIGHT (inches): 21

"A51 CORRECTION TECHUNIQUE
M ANU AL CALIBRATION OF LAY/LoNa

'40111, FILTERS
a PRESET

""STATIONS TRACKED 4 NOW USED
ALL SECONDARIES TRACKED, USER DEFINES TRIAD FOR NAVIGATION

""NLTI-CHAIN CAPABILITY
no

""CETICATIONS,
TSO

***DMC LANGE
12043

""R ODOF FOR LAY-LWIG
WARNING LIGHT. DAD ECDS

0N01SE BADIDTH
23kHz AT RECEIVER OUTPUT, 13 AT -3, 25 OR LESS AT -40

""SENITIVITY CaVOLTS)
1aY (ATMOSPHERIC NISE LIMITED)

00208M FOR ACQUISITION
-1241

***MFOR TRACK (MNl)
--2048 AND CONTINUE TO GIVE POSITION

**G* FOR FOSITION DISPLAY
WARNING LIGHT -1043

A-22
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84

NOBEL 0 AVENGE 511 11 MOROW Inc
2777 19th S.2. P03 13549. SALEM OREGON 97309

PH ONE S03-S81-8101

LIST polcy (v~n): AnVwRTJSED PRICR (U.P.M: ioqr..n uif/u0

DESIGNED -FOR: N (Marine, (A)ircraft. (S)urvey/initer, (T)iuing, (L)and. (O)thorI

Huincheu); b.ta u(Iucaes): *.ia uinc.,s. 11.1 VO~hc~n) 3be

WEIGHT (1b): 6.5 YTlP RANGE (des F): 32,+122

INPUT VOLTAGE: 6.S-42 POWER REQUIREMEN (watts): 9

DISPLAY TYPE: 2-LOP LCD 0-9 MEY PAD? N

N ER ANID TYPE OF DATA KEYS: 9 PUSH BUTTON ANTENN HEIGHT (inches): 96

""CRTIICATIONS
NONE

***0 ASP CORRECTION TECHNIQUE
Non

"0DYNANIC RANGE
110 dB

*M INRO-ROCSSOS TypE(S)
less

00MX 0DO FOR LAT-LONG
N/A

****MISN BANDWIDTH
23k~z AT RECEIVER OUTPUT

""eSENSITIVITY ( v VOLTS)
1uV (ATMOSPHERIC NOISE LIMITED)

*'**NR FOR ACQUISITION
-163

0*O FO TRAC MxI)
-Sods

COOOSTATION TRACKAD 4 NOW 33$=
ALL MUMMDAIES TRACKRB, 331 DEFINES TRIAD FOR NAVIGATION

*9*C81U0 FOR M1S11O DISPLAY

00**ej~Jg FILlERS
a PRESET

* **''LTI -CHAIN CAPABI LITY
NO
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LWRAN-C RECEIVER NMPACTUISRS DATE 02/10/84

MOIL I AVENGER 5013 I1 MORROW INC
2777 19th 5.3. FOSIS1349, $ALEM ORIGON 97369

LIST PRICE (mI): ADVETISED1 PRICE (U55): 109S.00 11/103

SUSIGME POPE N I(Marlue. (Aircraft. C5urvey/miter, MT1iig. (Mand. (O)tbe'rI

Nisch,.): 3.75 VIftaeb..)* a.2w. 3 mrs-u-.l It w. - "'
t vur - )I "

Vae"SI (lb): 6.5 TOP RMS (dog F): 32.#122

INPU VOLTAGE: 6.5-48 POWER RhQUIRU3UN (Watts): 12-15

DISPLAY TYPE: 2..LOP LEM 0-9 KEY PAD? N

WINNEUR AMD TYPE OF DATA KEYS: S-neIIUN11 11-PUSNIUT ANTENNA MEIGHT (imches): 96

****A"P CORUTION TUCIiqU

DY*vnAmC RAmN
11003

umSN POin ACQUISITION
-100

*a* MoR TRAC (Km)
-3S

NOSEMP xI
23bM. AT RECBIVER OUTPUT

**0SC ILTERS
a FROSE

~'111us-PROCzSOR lit(s)
368s

***ftMIICATlON3

oa**UMITIYT? c 0 VOLTS)
IuV (ATMOSPHERIC NOISE LIMITED)

""SATIONS TRACKED A HIOW UED
ALL SBCONDAR IRS TRACKED. USER DWINES LOP PME DISPLAY

ac***LTI-CMAIN CAPABILITY
NO

****NEZ. COUP PON, LAT-LOUG
N/A

"0*8 POR POSITION DISPLAY
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L4RA-C REcEIVER MAACTURES DATE 02/10/84

MODEL 0 AVENGER 512 1I MaorRO Inc
2777 19th 5.1. PON 13549, SALEM OREGON 97309

PHONS SO-SoZ-Il8l

LIST PRICE (93D): 179S.00 12/s1/82 ABVUTTS9 PWTeP ""' !95.ee 11/.0/3

DESIGNED FOR: N t(Maine. (Aircraft. (Shrney/masitor. MTining, (L)and. (OtherJ

M(s.,.h-.)* 3?' . mu:.s) 11.7 VOLU~b(CU.1a.): 388

WEIGHT CIO): 6.5 TOO RANGSI (dog F): 32..122

INPUT VOLTAGE: 6.5-48 POWER REQUIREMENT (Watts): 11

DISPLAY TYPE: 2-LOP LCD 0-9 KEY PAD? N

NUMBER AND TYPE OF DATA KEYS: 9 PUSH BUTTON ANTENNA HEIGHT (inches): 9

****AP CORRECTION TECHNIQUE
MANUAL ENTRY

""MO&CH FILTERS
I PRESET

"NICRO-PROCESSOR TYPE(S)
TWO, lss

"STATIONS TRACKED 4 NOW USED
ALL SECONDARIES TRACKED. USER DEFINES TRIAD FOR NAVIGATION

""MLTI-CHAIN CAPABILITY

"CERTIFICATIONS
NONE

""MVANIC RANGE

""AX. GDb? FOR LAT-LONG
N/A

***Xg0J3 LANDWITN
23kM: AT RECEIVER OUTPUT

"SENSITIVITY ( v VOLTS)
laY (ATMOSPHERIC NOISE LIMITED)

0**S= FOR ACQUISITION
-l0dE

""SUR FOE TRACK (MIN)

****R FOR POSITION DISPLAY
-S0dE
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LORAN-C RECEIVER NANIIACTURURS DATE 02/10/84

NOSL 0 AVENGER SZER 1I MORROW Inc-
2777 19th 5.3. PON 13549, SALEM OREGON 17309

rimse $0s-581-8101

LIST flICt (030): 1695.60 05/07/33 AbV13I f PIC! (9311): 129S.00 21/103

DESIGNED Fon*- N [MNarfta. (Aircraft. (S)urvey/maitor, (T)1.lm WLand, (Otheri

51...1 39 i (iaches): 2.85 zG,.0) 11.7 lFOLwft(cu.a.): 335

WEIGHl (lb): 63 TIM RNG (dog F): 32,#1ZZ

INPUT VOLTAGE: 6.5-48 POWER REQUIREMENT (Watts): 12-I5

DISPLAY TYPE: 2LOP LED 0-9 KIT PAD? N

NUMBER AND TYPE OP DATA KEYS: S-TMIU0* 3-PUSNEU ANTENNA MIGHT Cinches): 90

**O*ASF CORREcTION TECHIQuE
HARMA ENTRY

,**'NoTcH FILTERS
a PRESET

""NICR-PROCESSON TYPE(S)
TvoSOSS

"STATIONS T"ACKD 4 HOW USED
ALE. SUCONDARIES TRACKED, USE DEFINES TRIAD FOR NAVIGATION

""MLTiWIun CAPABILITY

CElRTIPICATIONS

0*Y*AVIC RANGE

""AX GOOFPFON LAT-LONG
MIA

""MOISE 3ANDIDTU M
23%Na A? ARIVER OUTPUT

""SUSITIVITT C 9 VOLTS)
laY (ATNOSPHORIC NOISE LIMIT=D)

SRPOR ACQUISITION

***SNR FOR TRACK (NIM)

0***M PO -POSTIO DISPLAY
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I .LORAN-C &RIVER MANUFACTURERS DATE 0211018d

MODEL 9 LC 300 INTERNATIONAL AVIONICS, INC.
6668 CUMM(INGS PARK WORSURN MA 01801

PH ONE! 617-93S-3000

LIST PRICE (USD): 1895.00 05107/as ADVERTISED PRICE (USD): 189S.00 10/28/s3

DESIGNE FOR: N [MNarin. (A)ircraft. (Sutrveyluomitor. (T)tnint. (W~and. (O)ther)

W~inches): 3.7S W~inches): 12 Win.ches): 11 VOL mUN(cu.in.j: 495

WEIGHT (1b): 10 YEWI RANGE (dog F):

INPUT VOLTAGE: S-40 POWER REQUIREMENT (Watts): 20

DISPLAY TYPE: 2 LOP LED 0-9 KEY ?AD? Y

NUMBER AND TYPE Of DATA KEYS: 6 KEY OS 0 ROTARY ANTENNA HEIGHT (inches); 96

**ASP CORRECTION TECHNIQUE
MANUALLY ENTERED FROM KEYDOARD, DEL6TA TO OR KNOWN LAT-LONG

**Om NOTCH FILTERS
POUR INTERNAL. OPTIONAL EXTERNAL AVAILABLE

"eNICRO-PROCESS001 TYrpE(S)

*'STATIONS TRACKED 4 HOW USED
ALL TRACKED. TWO LOP MANUALLY SELECTED

""ULTI -CHAIN CAPABILITY
No

"CERTIFICATIONS
DOT CANADA

""SYNmMIC RANGE
95dB

***MX GDOP FOR LAY-LONG
NOT CONSTRAINED

***0OISE BANDWIDTH
19k~z 3dM , 4dBd, 25kHz

0 5 SISITIVITY ( a VOLTS)
lUV/UTB

2--SXR FOR ACQISITION

***S FOR TRACK (mn)
-26 ds

***'S= POR POSITION DISPLAY

-20 dl 
j

*'~ 05 N1 OPTIONAL ANTISTATIC ANTENNA

OPTIONAL SEARCH PATTERNS POR BAR
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LORAN-C RecEiVE MANUFACTURERS DATE 02/10/84

MODEL f LC 403 INTERNATIONAL AVIONICS. INC.
0668 COMINGS PARK NORRURN MA 01801

PHONE 617-93S-3000

LIST PRICE (U90): ADVERTISED PRICE (USD): 2300.00 10/Z8/83

DESIGNED FOR: MY .((Narjuw. (Aircraft. (S)urvey/aitor. (V~ining, (L)and. (O)ther)

Winuches): ZPCB W(inches): D(inches): VOIJIME(cu.in.):

WRIGHT (ib): TERW RANGE (dog F): 32.+140

INPU VOLTAGE: S POWER REQUIREMENT (Watts): I

DISPLAY TYPE: HONE 0-9 KEY PAD? N

NUMBER AND TYPE OF DATA KEYS: NONE RS-Z3Z ONLY ANTENNA HEIGHT (inches): 96

'"ASP CORRECTION TECHNIQUE
TO ONLY

**NOTC FILTERS
TWO PRESET INTERNAL N OTC HES, TWO OPERATOR TUNEABLE NOTCHES OPTIONAL

""MICRO-PROCESSOR TYPE(S)
8085

""STATIONS TRACKED 4 HOW USED
MASTER AND FOUR SECONDARIES, POUR LOP PROVIDED

***MLI-CHAIN CAPABILITY
no

""CERTIICATIONS
RTCN-NW

****YN*NIC RANGE
110dB

600NAR. 6309 FOR LAT-LONG
N/A

**0vos3 DAIWUIDY
2411:, 343 28kHx, 40dD

"6531NITIVITY ( u VOLTS)
1MB ADMV ZuVINUTER

P OR ACQGIBITIOW
-12dB

00*0= FOR TRACK (KmN)
-Zed$

ft" FOR POSITION DISPLAY
N/A

BAREBDOARDS - CONN. INTERFACE REMOTELY CONTROLLABLE
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84

MODEL I LC 404 INTERNATIONAL AVIONICS. INC.
6664 CUMMINGS PARE NORBURN MA 01801

PHONE6 617-935-3000

LIST PRICE (030): 10050.00 ADVERTISED PRICE (USD): 7000.00 10/28/3

DESIGNED FOR: MY I.(Narine. (A)Ircraft. (Surveyluanitor. MTining. WLand. (Otherl

N(iuches): S.7 Winches): 12.6 DWinches): 13.2 VOLUOUcui.): 948

WEIGHT (ib): 17 TOIW RANCE (dog F): 32,*140

INPUT VOLTAGE: 10-40 POWER REQUIREMENT (Notts): IS

DISPLAY TYPE: 2 LOP LED 0-9 KEY PAD? Y

HumnDE AND TYPE OF DATA KEYS: 4 ANTENNA HEIGHT (inches): 96

***ASP CORRECTION TECHNIQUE
MO CORRECTION

""OTCH FILTERS
TWO PRESET INTERNAL, TWO OPERATOR TUNEBARLE OPTIONAL

""ICRO-PROCESSOR TYPE(S)
loss

"STATIONS TRACKED 4 NOW USED
MASTER PLUS FOUR SECONDARIES. POUR WOP PROVIDED

""MLTI-CHAIN CAPABILITY
No

* *C""CERTIFICATIONS
RTCN-NPS

"e"YANIC RANGE
110d0

***MAI. GUOP FOR LAT-LONG
NIA

****OISN BANDWIDTH
lIRIIZ 40d3

"SENSITIVITY ( a VOLTS)
l0dE ABOVE IuV

"1263M FOR ACQUISITION
-15dS

6"OSI FOR TRACK (NIN)
- 20d0

6**S FOR POSITION DISPLAY
-2041

NI ACCURACY,10RMO, REMOTL CONTROLLABLE
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84

NODxL f LC 408 INTERNATIONAL AVIONICS, INC.
6668 CU~MINGS PARK NORIURN 1NA 01801

PHWNI 617-935-3000

LIST PRICE (USD): 05107/83 ADVERTISED PRICE (USD1: 13200.00

DESIGNED POR: NT (Narime. (Aircraft. (Surveylmonitor, (V~ining. WLand, (0)therj

Wn~lches): 5.25 Winches): 19 n(Iaches): 17 VOLUIE(cu.in.): 1696

WRIGHT (ib): 30 111W RANGE (des P): 32-140

INPUT VOLTAGE: POWER REQUIRDIUNT (Watts): 25

DISPLAY TYPE: 2 LOP LED 0-9 KEY PAD? Y

NUMBER AND TYPE OP DATA KEYS: 6, 3 P05 ROTARY SY ANTENNA HEIGHT (inches): g6

****Asp COUECToU TECHNIQUE
N/A

NOTCNH FILTERS
FOUR INTERNAL, PRESET

""ICRO-Pl0CESSOR TYPE(S)
8085

"STATIONS TRACKED 4 NOW USED
NSTR 4 4 SEC. TRACKED FOR EACH CHAIN.CWWPUTATION FRON TWO SELECTED LOP-S.

****ULITI-CNAIN CAPABILITY
TWO CHAINS, SIMULTANEOUS

"CERTIFICATIONS
RTCN NWS

**OaMiiIC EANG

*0*'NAX. GUOP FOR LAT-LONG
N/A

****MISR BANDWIDTH
28 Hz 40dB

***SMITIVITY ( ma VOLTS)
10dB ABOVE iuVINETER

*&*s FOU ACQUISITION
-12dB

****SX FO TRACK CMIN)
-20dB

ae00S POR POSITION DISPLAY
-20dB

INPUT VOLTAGE 19-40 V/12OVAC
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LORAN-C RECEIVER NMAAcTaJns DATE 02/10/84

SMODEL I LC 360 INTERNATIONAL AVIONICS, INC.
6668 CUMMIINGS PARK WORSUJI MA 01801

PHONE .617-OSS-3000
LIST PRICE (UD): 229S.00 05/00/63 ADVERTISED PRICE (UD):
DESIGNED POR: N [(Nariao. (Aircraft, (SurweyImoito. MTimin. (Land. (O)therj
NHimcbes): S.06 Winches): 12.4 D(inches): 11 VOLUI.D(csa.in.): 6g0
MEIGHT (lb): 10 TRW RANGE (d.8 F):
INPUT VOLTAGE: 12 POWER REQUIREMENT (Natts): 30
DISPLAY TYPE: 2 LOP LED 0-9 ME PAD? Y
NIINSE AND TYPE OF DATA KEYS: 6 KEY + I POS ROTARY ANTENNA HEIGHT (inches): 96

**Asp COREUCTiow TeCiDIum
MANUALLY ENTERED * KNOWN LAT/LOM

****NOTCH FILTERS
POUR INTERNAL; OPTIONAL. POUR EXTERNAL

***ICRO-PFROCRSSO TYPE(S)
TWO l08s

""OSTATIONSU TRACKED 4 HOW USED
ALL TRACKED, TWO LOP M ANU ALLY SELECTED

0'*MLTI-CIAIN CAPABILITY

"~"CERTIFICATIONS
RTCN-NPS

**2X GOF FOR LAT-LONG

Ot"NOI5E1 3ANDIDTH
19kHz ME5, 4dd 25kHz

""5ENSITIVITY CuVOLTS)
1aY/IST PONR TRACK

*060311 P7M ACQUISITION
-10d3

86"IR FOR TRACK (NIN) '
00"h111 FOR POSITION DISPLAY

-20 dSN

WAYPOINTS, 46 TRACK SPEED 40 ITS
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LOEAN-C RECEIVER MANUFACTURERS DATE 02/10/84

MODEL # LC 720 INTERNATIONAL AVIONICS, INC.
6668 CUMMINGS PARK WORDEIRN NA 01#01

PHONE 617-93S-3000

LIST PRICE WUSW: 3995.00 05/07/83 ADVERTISED PRICE (USD): 399S.00 05/07/83

DESIGNED PON: M [(Nari. (Aircraft, (S)urvey/sonitor, (T)iuing. (Land, (OtherJ

W~inches): 5.06 W(inches): 12.4 D(inches): 11.1 VOWLUM(cu1am.): 696

WEIGHT 0Ib); IS TRW RANGE (dog P):

INPUT VOLTAGE: 10-40 POWER REQUIREMENT (watts): 25

DISPLAY TYPE: 2 LOP LED 0-9 KEY PAD? V

NUMBER AND TYPE OF DATA KEYS: 6. 8 POS ROTARY SW ANTENNA HEIGHT (inches): 96

**ASP CORRECTION TECHNIQUE
MANUALLY ENTERED

****NOTC PILTERS
EXTERNAL NOTCH FILTERS OPTIONAL

****NICROPROCESSOR TYPE(S)
8085

"STATIONS TRACKED 4 HOW USED
NETE! 4 4 SEC.PRON EACH CHAIN. POSITION PROM 2 SELECTED LOPS.

*2*NULTI-CHAIN CAPABILITY
TWO CHAINS, SIMULTANEOUS

"CERTIFICATIONS
UNKNOWN

** 5 DYNANC RANGE

****M. GDOP POR EAT-LONG
UNKNOWN

**NOISE BANDWIDTH
UNKNOWN

***S315ITIVITY ( a VOLTS)

O***SNE FOR ACQUISITION
UNKNOWN

FOR TRACK (MIN)

200*38R POR POSITION DISPLAY
UNNW

SAM AS LC360 KUT 2 CHAIN (4 LOPS OW EACH CHAIN) WITH CROSS-CHAIN CAPABILITY
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LO0MM-C RECEIVER NANUFACTURERS DATE 02/10/24

NOUEL 0 LC 1260 INTERNATIONAL AVIONICS, INC.
*e68 CUINGS PARK WOSURN NA 01801

P11013 617-§SS-3060

LIST PRICE CUED0): AUVERTISED PRICE CUED): 14060.60 10/28/83

DuhIGNED POR: A I(Naria. (Aircraft. (Survvy/saiter. MTIiig. (Land, (O)tberi

inches): 7.85 W(lucbes): 3.75 D(laches): 12.0 VOUM(cu.iai): 375

WIGTr CIb)z 1.s 13WP RANIGE (dog F): -67..122

INPU VOLTAGE: 8-40 POWER REQIREW (Watts): 25

DISPLAY TYPE: ALPHA-HNIRIC VAC. PLRSCN 0-9 KEY PAD)? Y

NUN3ER AND TYPE OF DATA KEYS: 14.PNCTKS. ROTARY SW ANTzXUA MUIGHT (inches): 6.25

DISPLAY UNIT 4.S(E), 6.7s(3. 6.37s(D. WRIGHT 3.3 LDS.. ANTENN 1.6 LBS

***AS CORRECTION TECIUIQUE
NMALLY ENTERED FROM KEYNOARD, DELTA TD OR KNW LAT-LONG

***o FILTERS
2 PRSE 2 AUTOMATIC

*2**wUltOpmflcz5 TYPE(S)

*'STATIONS TRACKED 4 NOW USED
MASTER A 4 SECONDARIES ON EACH SELECTED CHAIN. NASTER AND SECONDARY
PO1 SELECTED LOP M1)5 BE 1U SAME CHAIN. TWO MANUAL

16 ULT1 CHAIN CAPABILITY
TWO CHAINS, SIMILTANEOUS

"CETIFICATIONS
WILL APPLY FOR TED

""S3Y331C RANGE

*00NAl. 63ff FOR LAT-LONG
NO WARNING

**0$EUITIVITY ( v VOLTS)

--"OS3 POR ACQUISITION

-10431

**@*M3 FOR POSITION DISPLAY
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84

MODEL I Cowl LORAN 860 INTERNATIONAL MAXIN INSTRUNS
40 SIGNAL RD. STANFORD CM 06902

PHONE 203-357-8455

LIST PRICE (USD): 249S.00 ADVERTISED PRICE (USD): 1996.10 05/07/83

DESIGNED FOR: N [(M)arine, (A)icraft. (S)urvey/nouitor. (T)hoing. (L)and, (O)tberl

H(imcbs): 3.62 .W(inchs): 9.12 D(inches): 11 VOLUNE(cu.iu.): 363

WEIGHT (lb): 6 TOW RANGE (deo P): 32#131

INPUT VOLTAGE: 11-45 POE REQUIREINT (Watts): 10

DISPLAY TYPE: 2-LOP LCD 0-9 KEY PAD? Y

NWUBER AND TYP . OP DATA KEYS: 15 +10 SEC FUN ANTENNA HEIGHT (lnches): 6.2S

• *ASP CORRECTION TECHNIQUE
MANUALLY ENTERED

""NOTCH FILTERS
FOUR, FULLY-AUTOMATIC COMPUTER TUNED PLUS TWO OPTIONAL PRESET NOTCHES

"*0 IC0m O*POCESSOR TYPE(S)
UNKNOWN

""STATIONS TRACUD I O USED

"MIULTI-CHAIN CAPABILITY
NO

*CERTIFICATIONS
PART 2 ITCH MININE PERFORMANCE SPECIFICATION

oftA*DMIC PANE
ll0dD

**MX. C FOR LAT-LONG
UNKNOWN

S***IOE BAIDIDTH
WIDE

82"SoENSITIVITY C u VOLTS)
loV

**UEFOR ACQUBITION
LESS TEAIU MINUTES AT 00d

S*SNR FOR TRACK (NIY)•-|0d3

• E FOR POSITION DISPLAY
UNKNOWN
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/34

NOBIEL 0 KINC 6001 KING MARINE RADIO CORP
S320 140 AVE N CLEARWATER, FL 33520

PHON w313-S30-3411

LIST PRICE (US0): ADVETISED PRICE (USD): 12/00/83

DESIGNED FOR: N ((Narlme. (Aircraft. (Survey/mnaitor. (T)iaing. (W~and. (Otherj

Winaches): 3.S Winches); 6.5s D(iftches): 4.5 VOLJU(cu.iu.): 102.4

WRIGHIT (1b): 1.5 TEMP RANGE (dog F): 32-158

INPUT VOLTAGE: 11-40 POWER REQUIREJUN (watts): 10

DISPLAY TYPE: LCO, 4 LINES, 7 DIG 0-9 KEY PAD? Y

NUAMER AND TYPE OP DATA KEYS: 25 KEY NENlRAnI ANTENNA RIGHT (inches):

***ASP CORRECTION TECHNIQUE
AMEA TABLU OR MANUALLY ENERE, USA COAST, NORTHERN PACIFIC * JAPAN, MEDITER. .ALASKA

"STATIONS TRACKED 4 N USED
MASTER + 4 SECONDARIES, MASTE INDEPENDENCE

""NOTCH FILTERS
2 FIZED, 4 AUTOMATIC

***MICRO-FROCESMO TYPE(S)

""NULTI -CHAIN CAPABILITY
No

"CERTIFICATIONS
ITCM MPS. CANADIAN DOT. FCC

***0 0 vm'lgc RANGE
1e0 da

""MAX. GOOFPFOR LAT-LONG
NOT LIMITED

*'mISOI53 3aNDWID
26 k~z, 342

~S NITIVITT ( a VOLTS)
S "VOLTS

"**UhR FOR ACQUISITION
-10 da

****R FOR POSITION DISPLAY
-1S da

SMO*R FOR TRACK (MIN)
-I5 do

TO 3R INTROSUCED SPRING OF 1934. WILL INCLUDE SAUDI CHAINI

MNUFACTURER CLAIMS EASE oP OPERATION IS A MAJOR FEATURE

A-35



LORAN-C RECEIVE MNPACTtJR3RS DATE 02/10/84

MODEL 0 ACCUPIX SOO IUGAPULSU. INC.
8 PRESTON COURT 3 EDFORD, NA 01730

PHONE 617-27S-2010
LIST PRICE (053): 12/00/02 ADVERTISED PRICE (553):

931=11 PaFR: SN (Marime. (Aircraft, (Sharvoylaomil:., CT)luiag. (L)and. (Otherj
N~iuch..): 5.7 Winches): 12.6 D(inches): 13.2 VOIUM(cu.ia.): 948

33362f (Ib): 17 TMW RANGE (des p): 32.*140

INPUT VOLTAGE: 10-40 POWE RS"IIREDNT (Watts): 20

DISPLAY TYPE: 2LOP, LED 0-9 KET PAD? T

NUMBER AND TYPE OP DATA KES: 6 # EXPND3L SIC FNCT ANITENNA HEIGHT (iaches): g6

***AS CORRECTION TECHNIQUE

*""OTCH FILTERS
2 INTERNAL, PLUS OPTIONAL EXTERISAL NODTCIS AS REQUIRED POE PARTICULAR APPLICATION

'""ICRO-PROCSSOR TYPE(S)

OSTATIONS TRACKED 4 NOW USED
MASTE PLUS 4 SECONDARIES, ZLOP DISPLAYED, ALL AVAILASLE PROSI RENOTE DATA PORT

**'MLTI -CHAIN CAPABILITY
no

***CERTIICATIONS
RTCN-NP5

0**YDNMIC RANGE
1140B

""MAX. 630W POR LAT-LONG
N/A

"S10N8ITVITY ( u VOLTS)

Fi OR ACQVISITION
-15d3 ATMOSPIIEIC

**~*POE TuAC (mi1n)
-23d3 ATNOSPUERIC

****M POR POSITION DISPLAY
LOSS OF SIGNAL WARNING AT -2045I ATMOSPHERIC

ALL DATA OUTPUT TUS 35-232 PONT. PULL DUPLEX CONTROL/NOITORING THEM SECOND RS-232 PORT.

IIT WILL ACCEPT AND APPLY DIPFERENTIAL CORRECTIONS TO ALL TO OUTUTS.

RECEIVE ERROR SPICIPIND LESS THAN 25 NSBC OVER A WIDE RANGE OP OPERATING CONDITIONS.
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LORAN-C RITER IMUACTUMEI DATE 02/10/84

MODEL # ML-5000 PORTABLE NICROLOGIC
20001 DEREORN,OIATSWORTH.CA. 91311

PH ONE 213-998-1216

LIST PRICE (950): ' 19S.0 61/01/83 ADVERTISED PRICE (USD): 1160-00 05/07/3

UIGNED FOR: M ((Nasuia. (A)lrT~ft, (Survey/agaleer, (Thlulag. (Laad. C0)tberI

*(laches): 8.8 W~inches): 1H D(imches): 4 VOLUM c.i.): 3S2

WEIGH! (ib): g.44 TIM RANGE (del W) 23.#131

INPU VOLTAGX: 16-18 PONE REQUIREMENT (Watts): 7-12

DISPLAY TYPE: 2-LOP LCD 0-g KEY PAD? Y

010431R AMD TYPE OF DATA ZKYS; 10 *14 SEC PON ANTENNA MEIGHT (inches): 52

0***ASP CORRECTION TECHNIIQUE
STORES CORRECTION POINTS, LINEAR INTERPOLATION

""NOTCH PILTERS
6 FIXED

*em *NIRo-PROCISSOR TYPE(S)
INTEL S0ES

""*STATIONS TRACKRD 4 NOW USED
MESTER LUS 5 SECONDARIES, 2 SECONDARIES FOR IAY-LONG. STRONGEST SECONDARY.
ALSO AUTO SELECTION OF MN GRI

""MULTIOWHAN CAPABILITY

" CERIICATIONS
WIRTS RMC CRITERIA

*'0 DY3TU3C RANME

0**MJ GROF POR LT-LON
ED HAX, CUWUTURIZED NOBEL

***win sommIDT
souls

""UMBIIW ( v VOLTS
I WY/SOTE

""M* FOR ACQISITION
-1843

""WR FOR TIACK (MN)
-Zeds

****M FOR POSITION DISPLAY
-1843 FOR WARNING

SO"S IS AINE, SOUA IS AIRCRAFT, $259S 2 COUPLERS, $1695 2 OTHER COULES.
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LORAN-C RECEIVER NANUWACTURERS DATE 02/10/84

MODEL I ML- 220 MICROLOGIC
20801 DEMEtORN,CHATSORTH.CA. 91311

PH ONE 213-998-1216

LIST PRICE (USD): 249S.00 00/00/79 ADVERTISED PRICE (USD): 2495.00 02/IS/82

DESIGNED FOR: M [(N)arime. (A)lrcraft, (S)urvey/1omitor. (T)iinsg, (L)nd, (O)therl

I(iches): S.5 W(inches): 12 (inches): 11.5 VOLUME(cu.in.): 759

WEIGHT (lb): 1.S TEW RANGE (deg F): 2$,.131

INPUT VOLTAGE: 10-18 POWER REQUIREMENT (Watts): 14

DISPLAY TYPE: 2-LOP LED 0-9 KEY PAD? N

NUMIER AND TYPE OF DATA KEYS: 3 SW, S-10 POSITIONS ANTENNA HEIGHT (inches): S2

**-ASP CORRECTION TECHNIQUE
NONE

**eMOTCH FILTERS
2 MANUAL, S PlEXD (2 IN ANTENNA COUPLER)

e* MICRO-PROCSSOR TYPE(S)
INTEL 208S

""STATIONS TRACKED 4 ROW USED

ASTHU PLUS S SECONDARIES, TD DISPLAY, DIRECT RANGE TO MASTER

&**1IILTI-CHAIN CAPABILITY
NO

0**ACUTIFICATIONS
CANADIAN NOT/DOC

"DYIMANIC RANGE9OdE

""
0
*MAX. GDOP POR LAT-LONGNO

Se"NOISE BANDWIDTH
221dz

"**INITIVITY ( a VOLTS)

*-**SI POR ACQUISITION-lads!

d&4SNl FOR TRACI (MIN)
-20da

""SPMR FOR POSITION DISPLAY
N/A

eeeeeN1

NOT CURRENTLY IN PRODUCTION
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10184

NODEL f NL-320 NZCROLOGXC

20801 DEARBORN,CHATSNORTHCA. 91311

PHONE 213-998-1216

LIST PRICE (USD): 3395.100 00/80/@0 ADVERTISED PRICE (USD): 3995.00 11/00/83

DESIGNED POR: N ((N)arie, (A)ircroft, (S)uWveylaouitor, (T)iming, (L)and, (Other

H(inches): (inches): D(inches): VOLUMU(ca.in.): 759

WEIGUT (lb): 9 TUW RANGE (dog P): 23,.131

INPUT VOLTAGE: 10-1a POWER REQUIREMNT (watts): is

DISPLAY TYPE: 2 LOP LED, LAT-LONG 0-9 KEY PAD? T

NUME AND TYPE OP DATA KEYS: 1-10 PUSH BUTTON ANTENNA HEIGHT (inches): 52

****ASP CORRECTION TECHNIQUE

NO NANUAL CALIBREATION

***NOTCH FILTERS
3 INTERNAL, 2 COUPLER, 2 MANUAL

"NICRO-PROCSSOR TYPE(S)
INTEL 8085

""STATIONS TRACIED 4 HON USED
MASTER PLUS S SECONDARY, 2 SECONDARIS FOR LAY-LONG, I GRI

e MaNl TI-CHAIN CAPABILITY
NO

0  RCUTIFICATINQS

CANADIAN NOT/RTCN

****OINjfC RANGE
9043

""MAX. GDOP POR LAT-LONG
NO MAX

****vOlss moIu4ImD

*"*SEISITIVITY ( u VOLTS)
luV/UTER

eO*"SM FOR ACQUISITION

*CCCSNt POn TRACK (mIx)

-20o

"**SM POI POSITION DISPLAY

-18d3 POR WARNING

WAYPOINTS, 10

3S232 OUTPUT TO COPIITR/PRINTER, USER SELECTED THROUGH InYBOARD,
SELECT AUD LEVELS 300-9600
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84

MODEL 0 ML- 3060 NICROLOCIC
20401 DEARXORN ,CIATSWORTH,CA. 91311

PHONE 213-996-1216

LIST PRICE (1USD): 1995.60 82/15/82 ADVERTISED PRICE (1USD): 1695.00 05/07113
DE9SIGNE FOR: N I(Nartae. (A)ircraft. (3)urvey/luatr (T)iming. WLand. (0)ther)

uI(Icbes): S.2 Wilaches): 9.7 D(iaches): 11.4 VOLUB(cu.i.): 575

WEIGHT (1b): 9 yr Ra (des F): 23,-131

INPUT VOLTAGE: 10-1i POWER REQUIREMENT (watts): 20

DISPLAY TYPE: 2-LOP LCo 0-9 KEY PAD? Y

NUMBER AND TYPE OF DATA KEYS: 10 +14 SEC FUN ANTENNA HEIGHT (juches): 52

**ASP CORRECTION TECHNIQUE
STORED CORRECTION POINTS. LINEAR INTERPOLATION

""NTCH FILTERS
6 FIXED. 2 MANUAL, 2 IN COUPLER

***NICO-POCSSO TYPE(S)
INTEL less

"STATIOS TRACKED 4 O USED
KME PLUS S SECONDARIES. 2 SECONDARIES FOR LAY-LONG, SINGLE CR1,
ALL SECOUDR NS AUTO CHANGE CR1, Z AN LOCATION

""MLTI -CHAIN CAPABILITY
no

***CERTIICATIONS
CANADIAN WT/TC

D**TNANC RANGE
"~do

***NW. 609 PON UAT-LONG
MO MAX, BASELINE EXTENSION Z0uSEC

""SENSITIVITY ( u VOLTS)

*0*8111 FOR ACQUISITION
-lads

****a FOR TRACK (MIN)

""111 FOR POSITION DISPLAY
-1843 FOR WARNING

ACCESSORIES. EXTERNAL ALARM (INTEGRAL), AUTOiPILOT INTERACE, PLOTTER,
FULL FUNICTION REMOTE UNIT



LORAN-C RECEIVER NANUACUmnS DATE 02/10/34

MDE I NL-4000 NICROLOGIC
20601 DRAREORS.CHATSWORTN.CA. 91311
PHONE ZIS-ggS-1216

LIST PRICE (US): ADVERTISED PRICE CUD). 3495.00 05/07/83
DESIGNED FOR: A (MNarin. (A)ircraft. (Survoy/aiaitor. (T)iaing1 WLeed. (O)thor)
Winaches): 3 Winch*$): 6.2s Dftaclws). 12 VOUN(ca-ja.): 22n
MIGHTW (lb): 5 TIEW RAMG (401 F): S.4131
INPUT VOLTAGE: 10-16 POWER REQUIRENURT (watts): 2S
DISPLAY TYPE: 1-LOP INCAIIDSCEJT 0-9 KEY PAD? Y
NUMBSR AMD TYPE OF DATA KES: le # 10 SEC PUN ANTENNA HEIGHT (inches): 19

***Asp CORRECTION TECHNIQUE
LAJU/SEBA

"STATIOS TRACE g HOW USE=
TRACKS ALL MASTE DEPENENT. AUTO =RI. AUTO SEC, TRACKS S SECONDARIES, OPERATOR SELECTED

****Ma FOR ACQUISITION
-Ild SINILATOR

1*6"ox5g FOR TRAC (HIM)
-24d3 USCG DEFINITION

GR*~SOP FOR LAT-LONG
NO SOLUTION WITHIN 2GuSEC OF EXTENDED EASE LINE

"llymmC FILTERS
* FIXED

'"eICROCasmO TYPE(S)
INTEL BOS

""ULTI-CHAIN CAPABILITY
No

""*CERTIFICATIONS
PMA IN PROGRESS

*aee3W1Y.fC RAIME

2*0moIU BANDWIDTH

""SESTIVITY CuVOLTS)
1UT/IMME

****SNR FOR POSITION DISPLAY
-Il FOR WARNING

INTERFACE WITH CDI
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84

NOBEL I UL- 2000N NICROLOGIC

20801 DEARBORNCHATSWORTH,CA. 91311

PHONE 213-998-1216

LIST PRICE (USS): 173S.o0 ozs/82 ADVERTISED PRICE CUSD): 139S.00 11/00/83

DISIGNID POR: N ((Marimo, (A)ircraft. CS)urvoy/mnitor. CT)iming. (L)and. (O)therl

N(imckes): 3.S Uinches): 8.8- Dinches): 12 VOLUNU(cu.in.): 369

WhIGN (lb): 7 T RANGE (dog F): 23,.131

INPUT VOLTAGE: 10-1e POWER REQUIREMINT (Watts): 9

DISPLAY TYPE: I-LOP LCD 0-9 KEY PAD? Y

NUMBER AND TYPE OP DATA KEYS: 9 *14 SEC FUN ANTENNA HEIGff (inches): 60

*-**ASF CORRECTION TECHNIQUE
YES. NANUAL CALIBRATION

*t
0
oNCHu FILTERS

6 FIXED, 4 INTERNAL AND 2 IN COUPLER

*e iM CRO-PlROLum TYPE(S)

INTEL 808S

&&**STATIONS TRACKED 4 nOw oSE
ALL TACKED, 2 SECONDARIES FOR LAY-LONG. SINGLE GRI, ALL SECONDARIES AVAILABLE, 2 TRACKED

**1NULTI-CHAIN CAPABILITY
MO

"nCERTIFICATIONS
CANADIAN NT

**YNMANIC RANGE
PNd3

oOONAX. G30W FOR LAT-LONG

*OnnOISE IUWgIUYU

0o02AN8SIVTY C u VOLTS)
10

.n. .POR ACQUISITION
-184d

e FOR TRACK (KIN)
-2643

S'nM0NR FOR POSITION DISPLAY
-13 POR WARNING

ACCESSORY ML-20 EXTERNAL NOTCHIS (2)

N-PULL NAVIGATOR, SYSTE NOT CURRENTLY IN PRODUCTION
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84

MOIL I ML- 2960R NICROLOGIC
20801 DEARURN,CHATSVORTN,CA. 91311

PNOMB 213-998-1216

LIST PRICE CUSS): 129S.00 62A/s/ ADVERTISED PRICE (USO): 1036.00 05/07/83

DESIGNIED POR: N ICNarine. (Aircraft, (S)urveyluoaitor, (Thiuing. (LWand. (OherJ

W(inches): 3.S W~inches)' I.$- D(iftcbes): 12 VOLU3U(cu.im.): 369

MEIGHT (lb): 7 TEMP RANGE (des I'): 23.4131

INPU VOLTAGE: 1,-la POWER REQIRE)UNT (watts): 9

DISPLAY TYPE: 1-LOP LCD 0-9 mE PAD? Y

NUNBER AND TYPE OP DATA KEYS: 9 *14 SEC FUN ANTENNA HEIGHT (inches): 52

***OASF CORRECTION TECHNIQUE
NONE

es"NOTC8 FILTERS

***NmCaO-ROCE~sm~ TYPE(S)
INTEL 8085

22STATIONS TRACKE 131 NOW USE
ALL, TD DISPLAY, 1 SRI, ALL SECONDARIES

*'*'INLTI-CIN CAPABILITY
No

"CERTIFICATIONS
CANADIAN NOT

****YNMNC RANGE

o***"g ODOP FOR LAY-LONG
N/A

****IIS DAIIDTH
20 kNz

""SENSITIVITY CuVOLTS)
le

6**"= FOR ACQISITION

tesom FOR TRACE: (muN)

000SU FOR POSITION DISPLAY
-1343 FOR WARNING

RECEIVER VERSION OF 2000N, NOT FULL FUNCTION NAVIGATOR, TD ONLY, HARDWARE SRI, NO WAYFOINTS

A-43



LORAN-C RECEIVER NANUFACTURERS DATE 02/10/84

NODEL 9 NL-4100 MICROLOGIC

20101 DEARBORN,CHATSWORTH,CA. 91311

PHONE 213-938-1216

LIST PRICE (USD): ADVERTISED PRICE (USD): 4495.00 0S/07/83

DESIGNED POR: A [(N)ariae, (A)ircrft, (S)urvey/uonitor. (T)iing. (L)sMd. (O)therJ

(iactes): 6.7 W(inches): 3.7 D(ackes): 11.9 VOLODE(cu.in.): 3S9

WEIGHT (lb): 4.5 TEMP RANGE (deg 7): S.*131

INPUT VOLTAGE: 10-16 POWER REQUIREIMNT (Watts): 2S

DISPLAY TYPE: 1-LOP INCANDESCENT 0-9 KEY PAD? Y

NUMBER AND TYPE OF DATA KEYS: 10 + 10 SEC PUN ANTENNA HEIGHT (inches): 19

**eOASP CORRECTION TECHNIQUE
PROD. SEA WATER, BUT YES AND MANUALLY CAL.

""STATIONS TRACKED A HOW USED
TRACKS ALL MASTER DEPENDENT

*&**SMR ACQU
-18 DE SIMULATOR

0e*eSN FOR TRACK (MIN)
-24 DE USCG DEFINITION

""MAX. GOP POE LAT-LONG
NO SOLUTION WITHIN 20 USEC OF EXTENDED EASE LINE

"*NOTCN FILTERS
6 FIXED, INTERNAL

Se"NICIO-PROCISSO TYPE(S)
INTEL 8005

eM1ULTI-CHAIN CAPABILITY
NO

""CERTIFICATIONS
FAA IN PROGRESS

* DTNANIC RANGE
S60

""miss UAIWIDTH
201dG1

"SINSITIVITY ( v VOLTS)1 uV/IEn

*** M PE POSITION DISPLAY
-16d0 POE WARNING

SEPARATE CONTROL DISPLAY UNIT 5.8K3.0X2.9 (WHO), 1 POUND S OUNCES

A-44



LOAN-C RECEIVER NANUFACTURERS DATE 02/10/84

MODEL I NL-SO00 BASIC NICROLOGIC
20801 DEARBORN,CHATSWORTH.CA. 91311

PHONE 213-998-1216

LIST PRICE (USD): 149S.00 01/01/83 ADVERTISED PRICE (USD): 1098.00 11/00/83

DBSIGIUD FOR: N [(N)arine. (A)ircraft, (S)urvey/sonitor, (T)ining, (L)and, (O)therj

H(inches): 5.6 W(inches): 10 D(inches): 4 VOLUMB(cu.in.). 224

WRIGHT (b): 7.04 TEP RANGE (deg F): 23,.131

INPUT VOLTAGE: 10-18 POWER REQUIREMENT (Watts): 7-11

DISPLAY TYPE: 2-LOP LCD 0-9 KEY PAD? Y

NUIBER AND TYPE OF DATA KEYS: 10 +14 SEC PUN ANTENNA HEIGHT (inches): 4

*,**ASP CORRECTION TECHNIQUE
NAP OF NORTH AMERICAN COASTLINE LINEAR INTERPOLATION

""m NOISE BANDWIDTH
24 KHZ

""STATIONS TRACKED 4 HOW USED
TRACKS ALL 3 STATION SOLUTION

""NOTCH FILTERS

6 FIXED

e"NOLTI -CHAIN CAPABILITY
nO

""CERTIPICATIONS
NONE

**eDYNANIC LANGE
90d

""NAX. GDOP FOR LAT-LONG
NO MAX

e"SENSITIVITY ( u VOLTS)
10

****SI FOR ACQUISITION
-18da

****S= POR TRACK (HIM)
"20do

*'*eSI POe POSITION DISPLAY
-18dB FOR WARNING

eeeoNICRO-PROCUSOR TYPE(S)

INTEL SIS

NL-S000A HAS TIM CONSTANTS ADJUSTED FOR A/C USE - $1,595. WITH P/A 420 kt. ANT $1,9S

eeeeeN2

WAYPOINTS, SO TRACKING SPIED, lo0RS

A-45



LORAN-C RECEIVER MANUFACTURERS DATE OZilo/a4

MODEL 0 C-MASTER X NECO, div of LSA SCIENTIFIC
109 BEAVER CT. COC KEY SVILLE ND 21030

PHONE 301 667-460

UIST PRICE (USE): 259S.00 09/00/83 ADVERTISED PRICE (USD): ZSgS.00 09/00/83

DuhIhlIED POR: N I(M)ariae, (Aircraft. CS)urvey/mu.tor. (Thing, (Land, (Othorl

E~luches): 3.7 Kicluces): 9.1 D(iaches): 21 VOUDU(cu.in.): 370

WRIGHT (lb): 6 TRIW RANGE Wasc F): 32.*122

INUTY VOLTAGE: 10-45 POWER REQUIREEN (watts): is

DISPLAY TYPE: 2-LOP LCD 0-9 KEY PAD? y

NUMBERR AND TYPE OF DATA KEYS: 11 + 10 sic. ON o-9 ANTENNA HEIGHT (inches): 96

***ASP CORRECTION TECHNIQUE
MANUAL ENTRY OF DELTA TD OR LAT-LDMG

""5 NOTCH FILTERS

4 AUTOMATIC

6*5*NICRO-PROCE SSO R TYPE(S)
TWO, 6S02

"STATIONS TRACKED 4 NOW USED
MASTER AND ALL SECONDARIES, ALL USABLE SIGNALS COMBINED in WEIGHTE SOLUTION

""NULTI-CRAIN CAPABILITY
AUTOMSAIC EANDOPP TO DEST CHAIN FOR OPERATING AREA

""0 CERTIFICATIONS
RTCN-PS PARYZ

***DNNC RANGE
110dB

6**NOISE BANDIDT
USKNOWN

**S SEITIVITY VOLTS)
Inv

'**SNR FOR ACQUISITION

**NR FOR TRACK (HIM)

**N*R FOR POSITION DISPLAY

""*NAI. GDOP FOR LAT-IONG

REMOTE CONTROL UNIT 5496.S0.5 (HO) WEIGHT 5.5 lbs.ONE REQUIRED FOR COMPLETE RECEIVER.

R2232 COMMUNICATIONS BETWEEN RICE IVU1R CPU AND REHM CONTROL UNIT.



LORAN-C RECEIVER MANUFACTURERS DATE 4I10/84

NOODL 0 C-MASTER IV NIECO, div of LSA SCIENTIFIC

If$ DEAVER CT. COCKEYSYILLE ND 21030

PHOW 301 667-400

LIST PRICE (USD): 1695.0 11/61/82 ADVERTISED PRICE (USD): 1295.00 05107/83

DESIGNED PON: X. I(K~arlne, (A)ircraft, (S)urvey/smoitor. (T)ning, (L)and, (O)tber|

"(lnches): 5.5 W(imcbes): 9.12 D(ioches): 11 VOLIiUM(cu.in.): 363

WEIGHT (lb): 6 TW RANG (des P): 32.*122

INPUT VOLTAGE: 11-4S POWER REQUIREMENT (Watts): 10

DISPLAY TYPE: 2_LOP LCD 0-9 KEY PAD? Y

NUMBER AMD TYPE OF DATA KEYS: 11 * 10 SEC. ON 8-9 ANTENNA HEIGHT (inches):

****ASF CORECTION TECHNIQUE
MANUALLY ENTERED DELTA TO

NOFTC I FILTERS
4 AUTOMATIC

**NICRO-PROCRSSOR TYPE(S)
6502

""STATIONS TRACKED 4 HOW USED
ALL TRACKED, 2 SELECTED FOR TD

IW#*NULTZ-CAIN CAPABILZTY
NO

""CRTIFICATIONS
RTCN-NPS

""AN. GDOF FOR LAT-LONG
UNKNlOWN

***SENSITIVITY ( u VOLTS)

IV

-*S*Rlid FOR ACQUISITION
-16d3

""S'U FOR TRACK (NIN)

**SNR FOR POSITION DISPLAY
LINKS AT PRESET SNR (UNKNOWN VALUE)

oe TNAIC ANW
11642

A-47



LOEAN-C RECEIVER MANUFACTURERS DATE 02/10/84

MODEL e C-MASTER V MIca, ii of LEA SCIENTIFIC
109 BRAVER CT. COCKEYSVILLE 3D 21030

PHONE 301 667-460
LIST PRICE (1351): ADVERTISED PRICE (lIED):

DESIGNED FOR: N I(NWarims (Aircraft. MSurveyluvoaitor. MTining, (L)aad. (O)therI

331GHT (lb): TIW RAMN (deg P):

INPU VOLTAGE: POWER REQUIREW (Wotts):

DISPLAY TYPE: 0-9 KEY PAD?

WHEE AND TYPE OP DATA KEYS: ANTENNA HEIGHT (inches):

****AP CORRECTION TECHNIQUE
UNKNOWN

****OTCH FILTERS

""HIfCOP3OC&5m TYPE(S)
UNKNOWN

""5 STATIONS TRACKED 6 HOW USED
UNKNOWN

""ILTI -CNAIN CAPABILITY

""CERTIICATIONS
UNKNOWN

**O1Txmc RAM

""MIX. am? FOR LAT-LONG

UNKNOW

***S FOR ACQUlISITIONI

****$a FOR TRACK (MN)
UNKNOWN

01*SNR FOR POSITION DISPLAY
UNKNOWN

""SENS3ITIVITYC VOLTS)
UNKNOWN

CBCA-NI



LORAN-C RECEIVER MANUFACTURERS DATE 02/10/34

MMuL f C-MASTER IV L/L 9(21CO, div of LSA SCIENTIFIC
109 BEAVER CT. COCKEYSVILLE NO 21030

PHONE 301 667-4660

LIST PRICE (UD): 2635.60 11/01/82 ADVERTISED PRICE (NEW0: 1539.00 05/07/3

DESIGNED FOR: N [(Narime. (Aircraft..(5)urvoy/mouitor. (Tizing, (L)aad. (O)therj

W(inches): 3.32 UWiuchs): 1.12 D(inches): II VOUMN(cu.10.): 33

BRIGHT Cib): 6 TEMP RANGE (dog P): 32.1I2

INPU VOLTAGE: 11-4S POWlER REQUIREMENT (watts): 10

DISPLAY TYPE: 2LOF LCD 0-9 KEY PAD? Y

NUWBER AND TYPE OF DATA KEYS: 11 * 10 SEC. ON 0-9 ANTENNA IMIGHT (inches):

*0 *0 m5 CORRECTION TECHNIQUE
NAJWALLY ETERED, DELTA TO OR LAY-LONG

***"UOYC PILTERS
4 AUTOMATIC

***HICO-PRCSSOR TYPE(S)

**'STATION5 TRACKED 4 HOW tulED
ALL STATIONS TRACKED, 2 LOP USED FOR LAY-WO

*5 0 5WLT1CUlAti CAPABIL.ITY
NO

""CERTIICATIONS
17CN-NPS

DTNANIC RANG
1160

'"'NDISS BANDWIDTH

""SEhSITIVITY ( Is VOLTS)
lay

2***=3 FOR ACQUISITION
-lods

asetm FOR TRACK (MN)
UNW

00** MOR POSITION DISPLAY

***NAI. nor? FO NAT-LoNG

A--U9



-Awr -_w 3p~xr,7 T IMT---upI.-l t. I
LORAN-C RECEIVER MANUFACTURERS DATE 02/10/34

MOSEL 0 NAVL- 1 MOTOROLA, INE.
1301 3. ALGONQUIN RD. SCIEAUNEURG. IL. 60196

PHONE 312-57645955
LIST PRICE (353): ADVMRTISED PRICE WSWD:

DESIGNED pgFO: L I(N)auia. (Aircraft, (Sutvoy/mositor, MTining. WLand, (O)theri

Wn~lches): Winches): D(Iatches): VOLU(ca.in.): 240

WEIGHT (ib): TWM RAMGE (do# P): -40.*lS

INPUT VOLTAGE: 6-15 PONE REQUIRRMuN (Watts): 12

DISPLAY TYPE: 600 SAUD DPSK NODEM 0-9 KEY PAD? N

NUN3E5R AND TYPE OP DATA KEYS: NONE ANTENNA HEIGHT (inches): 13

****ASP CORRECTION TECHNIQUE

"62mNom FILTERS

****MICRO-PROCESSOR TYPE(S)

"STATIONS TRACKED) 4 HOW USED

""ULTI-CNAIN CAPABILITY

""CERTIICATIONS

sesDNANC lia

***MX. GOF POR LAY-LONG

""OISE sANDWiDT

***S101ITIYITY ( v VOLTS)

**5 FOR ACUISITION

""85In FOR TRACK (NIN)

"SUR*3 FOR POSITION DISPLAY

A-50



LORAN-C RECEIVBR NANUFACTURRRS DATE 02/10/4

MODEL I AUTOFIX 911 NAUTICAL ELECTRONICS CO.,INC.
70S NILPORID IMDUSTRIAL RU..SALTINORB.IU 20211

PMNE 391-484-3284

LIST PRICE (US): iggS.00 .AVIRTISED PRICE (USD): 177S.0 OS/0713

DIlGNED POR: N. (N)arie. (A)Ircraft. (S)uivOy/nouitor, (T)lming, (L)Mad, (Other

(inches): 4.2 Wincbes): 10.1 D(imcbss): 11 VOLONE(cu.im.): 466

3511T (lb): Tu RASG (dog P): 10,.122

INPUT VOLTAGE: 10.S-S0 POlERlREQUIREMNT (Watts): 7.S

DISPLAY TYPE: 2-LOP 0-9 EY PAD? Y

NUNBER AND TYPE OF DATA KEYS: 15 * SM ON 9 ANTEUA MUIGHT (inches): 80

***ASP CORRECTION TECHNIQUE
6 USER ENTERED CALIBRATION POINTS

**'NOTC' FILTERS
3 PREET, 2 OPERATOR CONTROLLED

"t"NICRO-PROCE S TYPE(S)

""0 0 STATIONS TEAINtD S NOW USED
MASTER PLUS SECONDARIUES. LAT-LONG COMPUTED PROW TWO SEIECTED TO

*0*IULTI-CNAIN CAPABILITY
NO

""*CERTIFICATIONS
ISCG PS-TYPE I

eeeDTINANIC RNGE

eea1.up Goor POl LAT-LONG

UNW

"NolSa BANDWIDTH
Ions, soB

*2SENSITIVITY ( u VOLTS)

*** POR ACQUISITION
-lfed

*0**il PR TRAK (MIN)

Pt MR POSITION DISPLAY

A- 1



WERAN-C RECEIVER NANUPACTURERS DATE 02/10/84

MOBIL I AUTOPIX 321 N AUT ICAL ELECTRONICS CO.,INC.
7055 MILFORD INDUSTRIAL RO.,ALTINOS.NO 20218

PHONE 301-444-3284

LIST PRICE (US11): AIVERTISEI MRICE (UMU: 2595.00 @5/07/83
DESIINE POrN: A I(Nairin. (A)ircraft. (Survey/siouitor, MTining. MLaad. (Other)

W~inceos): 4.2 E~inces)z 10.1 D~taches): 11 VOLUIU(cu.im.): 466

WRISWT (lb): 15W RANGE (dog F): 10.*122

INPUT VOLTAGI: 10.5-SO PMaE EQUIREIUT (Watts): 7.5

DISPLAY TYPB: 2-LOP 0-9 KEY PAD? Y

NMX ANEMD TYPE OF DATA KEYS: 15 S SEC ON 9 ANTENNA IGHT~f (inches):

0*'ASP CORU3CTION TWCIIQU

eo*loui5N FILTERS

6**01CR0-PRCSSOR. TYPE(S)
UNKNOWN

"STATIONS TRACKED 4 HOW USED
UNKNOWN

**ULTI-CHAIN CAPABILITY
UNKNOWN

""0 CNRTIFICATIONS
UNKNOWN

fteayMAIC RANG
UNKNOWN

G&G*NAX. GOPF POR LAY-LONG

UNKNOWN

OSENRS ITIVITY VOLTS)

-6*0iNi FOR ACQUISITION
UNKNlOWN

**SSR POR TwiCK ("in)

*@BOSNR FOR POSITION DISPLAY
UNW

A-32



LORAN-C RlCEIVER MANUFACTURERS OATE 02/10/84

MODEL # AUTOIR 9il-A NAUTICAL ELECTRONICS CO. .INC.
7095 MILFORD INDUSTRIAL RO. .BALTINMRNI 20213

PHONE3 301-484-3284

LIST PRICE (9511): 1995.80 ADVERTISED PRICE (USn): 192S.00 OS/07/83

DESIGNED FORn: A ICMauine, (Aircuaft. (S)uwwuy/sultie., (Tinsag (Land. (OtherI

Winaches): 4.2 I~iacbes): 16.1 bInches): 11 VOLUNU(cu.ia.): 466

MEIGIT (lh): TNNP RAN"0 (do# P): 19,+122

INPUT VOLTAGE: 10.5-SO POWER REQUIREJNT (Watts): 7.5S*
DISPLAY TYPE: 2-LOP 0-9 KEY PAD? Y

NIR AND TIPS OF DATA KE2S .IS # SEC ON 9 ANTENNA HEIGHT (inches): s0

6***P CORRECTION TECNIQUE
* USER, ENTERED CALIBRATION POINTS

****mOTcm FILTERS
2 AUTOMATIC, 2 MAAUAL

*""NICRO-ROCS1uSOR TYPE(S

""STAIONS TRACKED 4 HOW UE
MASTER PLUS 5 SECONDARIES. 2 LOP OPERATOR SELECTED FOR LAT-LONG

""ISLTI -CHAIN CAPABILITY

***ftRIPICATIONS

****M. GDOP FOR UAT-LON

ellNOISS 241A1IWII
2413:x, 30a

***EMITIVIWY ( u VOLTS)
zuV

""11 O ACQUISITION
-lodw

a"mFOR "tRC (Hin)

""SUR FOR POSITION DISPLAY

TOU 911A HAS lSE MODIFIED FOR VFR AIRCRAFT OPERATION.I

A-53



LO0MM-C RECEIVER MNUFWACTURERS DATE 02/10/84

NODEL*90 ADTOPII 911 NAUTICAL ELECTRONICS CO.,*INC.
7095 MILFORD INDUSTRIAL RD-.RALTINOU.E,1I 20218

PH ONE 301-484-3284

LIST PRICE (153): 199S.00 ADVERTISED PRICE (USD): 177S.00 05/07/83

DESIGNED POR: N [(N)arlue, WAircraft, (S)urveyluonitor, (T)jming, (L)aud. (Otherl

N(iaches): 4.2 Wn~lches): 10.1 D(iucbes): 11 VOL UNE(cu.1E.): 466

WIGHT (ib): TEJW RANGE (dog F): 10,+122

INPUTl VOLTAGE: 10.5-50 POWER REQUIREMENT (watts): 7.5

DISPLAY TYPE: 2-LOP 0-9 KEY PAD? Y

NUMBER AND TYPE OF DATA KEYS: 15 + SEC ON 9 ANTENNA HEIGHT (inches): 80

***ASP CORRECTION TECHNIQUE
4 USER ENTERED CALIBRATION POINTS

""OTCH FILTERS
2 PRESET. 2 OPERATOR CONTROLLED

****mCO-POCESSO TYPE(S)

""SATIONS TRACKED 4 HOW USED
NASTER PLUS1 5 SECONDRIES. LAT-LONG CONFUTED PROM TWO SELECTED TD

""MIULTI-C1AIN CAPABILITY
no

0*** 5 mTIPICATI ONS
USCO IPS-TYPE 1

***DYnAmC RNGME

****X. amf FOR LAT-LONG

****ISR 3ANDWIDTH
24M12, 345

""S ER ITIVITY C u VOLTS)
2uV

**811= POR ACQUISITION
-1043

F~E OR TRACK CMIN)

SiFOR POSITION DISPLAY

A-54



LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84]

NOBEL I ESZ-7O00/N NAVIDYN CORPORATION
11824 PISHING POINT DR. NEWPORT NEWS, VA, 2300

PHONE 604-874-441

LIST PRICE (3): ADVERTISED PRICE (053o): 29SO.00 10/08/82

DISICIIED FOR: N I(Narime, (A)ircraft. (S)urvey/aianltor. (T)1img. (Laud. (O)tberl

*(inclbes): 11.3 Winaches): 10.9 W~inche.): 10.3 VOLIUM(cn.in.): 3217

ahim" (Rb): 32 TOJW RANGE (dog F): 52,.122

INPUT VOLTAGE: 10-40 rowE REQUIRouENT (watts): 0

DISPLAY TYPE: CRT 13 LINES x 32 CHAR 0-9 KEY PAD? Y

NMBER ANS TYPE OF DATA KEYS: 13 2 WITH SEC. FUN ANTENNA HEIGHT (inches): 102

***ASP COMRCTON TECHNIQUE

**aeu01 FILTERS
2 INTERNAL FACTORY PRESET. 2 ADJUSTABLE

o""ICRO-P3QO.53O TYPE(S)

""TATIONS TACKED I HOW USERD
ALL AVAILABLE STATIONS ARE 0SED FOR POSITION CONFUTATION

*6061ILTI..CHAIN CAPABILITY

"CERTIFICATIONS

**DYNMIIC RANGE
GREATER THAN 11ie"

4*m*XAK. GDOF FOR LAT-LONG

""NOISS5 BANDRIDTH

"SENSITIVITY ( us VOLTS)
LESS YHU ReV

FOI R ACQUISITION
-2043

edk*SN MOR TRAK (NIN)
-2643

et"sM FOR POSITION DISPLAY

A-55



LORAN-C RECEIVER MANUFPACTUERS DATE 02 /10/84

MODEL 0 ESZ-7000 NAVIDYNE CORPORATION
11824 FISHING POINT OR, NEWPORT NEWS, VA, 23600

PruN 804-174-4488

LIST PRICE (USE):* ADVERTISED PRICE CmS): 2950.00 10/02/$2

DESIGNED FOR: N I(Nariu.. (A)lrcraft. (Sarvay/momiter, (T)ing. (L)aad. (O~zberJ

W~inches): 11.9 W(inchl) 16.9 D(inches): 16.3 VOLU~icu.ia.): 3217

WEIGHT (Cb): 32 TIM RANGE (dog P): 32,*122

INPUT VOLTAGE: 10-40 POWER REQUJIREMENT (Watts): 60

DISPLAY TYPE: CRT 13 LINES x 32 CHAR 0-9 KEY PAD? Y

NUMBER AND TYPE OF DATA KEYS: 13 2 WITH SEC. PUN ANTENNA HEIGHT (inch..): 102

***AP CORRECTION TECHNIQUE

***NOTCH FILTERS

""NICRO-PROCESSOR TYPE(S)

"STATIONS TRACKED 4 NOW USED

"'9w&tr-Ciuii CAPABILITY

***cERTIPICAT1OMU

*~'1IAICRANGE

***MNE 00o FOR LAI-w

"IlSUNSITIVITY C uA VOLTS)

S FOR ACQUISITION

F*I OR TRACK (MIN)

*0*2M FOR POSITION DISPLAY



w"*WE -F NXA IL. _11%J

LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84

NODEL 0 OKI 7000 OFFSHORE NAVIGATION INC
5723 JEPPERSON HWY P03 Z3S04,NEW ORLEANS.LA.7013

PHONE 504-733-6790

LIST PRICE (950P 17900.00 6/0s/92 ADVERTISED PRICE (0ISD): 20150.00 05/07/83
DESIGNED POR: A [(N)arime. (A)1ucraft. CSurveylmomitor, MTining, WLand. (Ohherj

Winmches): 7.62 Winchs): 7.5 M(achos): 12.8 VOLINU(cu.in.): 827

VO161W (lb): 13.1 YTw RANSGE (des F): -76.170

INPUT VOLTAGE: 18-32 PONE REQUIRSHENT (Watts): 60

DISPLAY TYPE: Pisa OPTIC 0-9 KEY PAD? Y
NUESR AND TYPE OP DATA KEYS: 7 + 12 POS ROTARY ANTENNA HEIGHT (inches): 6.25

***ASP CORRECTION TECUNIqUE
FULLY ADTONATIC WITH DYNANIC STORED NODEL

***iO7gg PILTERS
THREE AUTONATIC CONWUTER-CONTROLLED

""IcR-PEocESS TYPE(S)
TWO, 6809

""*STATIONS TRACKED 4 HOW USED
UP TO 8 STATIONS IN UP TO 4 CHAINS SINULTANBOUSLY, CROSS-RATS RECEIVER

""CETIPICATIONS
TSO, C-60A, SIC FOR IE

**DTMANC RANGE
1270S

00"NAX GDOP FOR LAT-WONG
N/A

***'II BANDWIDTHN
3SkNx, 30B

""iSENITIVITY ( u VOLTS)
100E ADMV loV/NUTE

""M PON AMUI3ITZON
-1202 FIRST STATION ON CHAIN. -130S FOR REMAINING STATIONS

****S FOR TRACK (mMX)

*00U301O POSITION DISPLAY

A-57



LORAN-C RECEIVER MANUFACTURERS DATE 02/10/34

MDL I AOL Al RACAL-DECCA AVIONICS INC.
3341 NONR= DR. :SILVER SPRING, M3. 21208

PHONE 3@1-58S-7460

LIST IPxICz Cm): 00/00/75 ADVERTISED PRICE (USD): 19000.00 09/06/83

DESIGN PON: A lOMarin. (Aircsaft. (Survey/woaitor, MTining, WLand. (Otharl

W~inches): 7.63 M(iacbes): 4.g D(inches): 12.6 VOLUIU(cu.in.): 470

WEIGHT (lb): IS TEMP RANGE (do$ F): -67,*IS8

INPUT VOLTAGEI: 115 POWER REQUIREMENT (Wtts): so

DISPLAY TYPE: INCANDESCENT 7-SEC. 2LOP 0-9 KEY PAD? N

NUMBER AND TYPE OF DATA KEYS: ROTARY SWITCHES ANTENNA HEIGHT (inches): NONE

***AP CORRECTION TECHNIQUE

****otcN FILTERS
2 AUITOMATIC,* OPTIONAL EXTERNAL AS REQUIRED

***8I1O.pOCU55m TYPE(S)
HONE

"STATIONS TRACKED 4 HOW USED
MASTER PLUS 3 SECONDARIES, THREE TO OUTPUTS PROVIDED

""UT-HI CAPABILITY
TW CHAINS, ONE TD EACH CHAIN POSSIBLE

""'CERTIPICATIS
MIL-2-S40O CL.ASS 11, MIL-1-461A

*4*037NAIC RANGE

***AX. CROP FOR LAT-LONG
N/A

23k~z, ME3 IN TRACK; Sk~z MdE SEARCH

*4605E35ITIVITY C a VOLTS)
lfeV/UTE ASSUMING Sca ANTENNA

04608M FOR ACQUISITION
-fd3

****m PU TRACK (minf)
-lods

****M FOR POSITION DISPLAY

ASSOCIATED CONTROL BOX S.I5WX4.SHX4.125D, 2.5 POUNDS

A-59



LORAN-C RECEIVER MANUFACTURERS DATE 02/10/04

MODEL f ADL 82 RACAL-DECCA AVIONICS INC.
8841 NONRAD DR. " SILVER SPRINGP M0. 21208

PHONE 301-58S-7460

LIST PRICE (USD): 00/00/80 ADVERTISED PRICE (USD): 21000.00 09/06/83

DESIGNED FOR: A [(M)arine, (A)ircraft, (S)urvey/louitor, (T)iming. (L)and, (O)therl

H(inches): 7.63 W(lnches): 4.9 D(inches): 12.6 VOLUJ(cu.in.): 470

WEIGHT (ib): 15 TEMP RANGE (dog F): -67,*1S8

INPUT VOLTAGE: 11S POWER REQUIREMENT (Wtts): SO

DISPLAY TYPE: aN1 0-9 KEY PAD? N

NIIMBER AND TYPE OF DATA KEYS: *NI ANTENNA HEIGHT (inches): NONE

****ASP CORRECTION TECHNIQUE
NONE

**NOTCH FILTERS
2 AUTOMATIC, OPTIONAL EXTERNAL AS REQUIRED

*
0
**MICRO-pROCESSO TYPE(S)

NONE

""STATIONS TRACKED A HOW USED
MAS PLUS 3 SECONDARIES, 3TD OUTPUTS PROVIDED

*0 " MULTI -CHAIN CAPABILITY

TWO CHAINS, ONE TO EACH

""CERTIFICATIONS
MIL--5400 CLASS I1. KIL-I-461A

*"
0

DYNAMIC RANGE

12dB, 100d DIFFERENTIAL

""MAX. GDOP FOR LAT-LONG
N/A,

**U*IOI3 DANDWIDTH

2$kHz 3dD TRACK, SkHz -343 SEARCH

****SINSITIVrTY C u VOLTS)
l1uV/UTER ASSUMING S ca ANTENNA

****SI FOR ACQUISITION

***SM FOR TRACK (MIN)
-20dS

m044SNR FOR POSITION DISPLAY

OPERATES WITH ASSOCIATED FLIGHT NANG SYSTEM. OUTPUT VIA NIL-ISS3 INTERFACE.
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84

NODBEL I DI-XXX RADAR DEVICES INC.
CALIFORNIA

PHONE

LIST PRICE (gSD): ADVERTISED PRICE (USD):

DESIGNED FOR: |(N)aria., (A)ircraft, (S)urvey/uonltor, (T)imtia. (L)and, (O)ther)

W~inches): W(inches): D(inches): VOLUIU(cu.in.):

WEIGHT (lb): TEMP RANGE (dog P):

INPUT VOLTAGE: 11-16 POWER REQUIREMENT (Watts): 12

DISPLAY TYPE: 0-9 KEY PAD? Y

NUNBER AND TYPE OF DATA KEYS: 26 ANTENNA HEIGHT (inches):

*eOeASP CORRECTION TECHNIQUE
MANUALLY ENTERED

****STATIONS TRACKED 4 NOW USED
MASTER # 4 SECONDARIES, AUTOMATIC SELECTION, MASTER INDEPENDENT

"O'NOTCH FILTERS
4 PIXED

""MICRO-FOCLSSOm TYPE(S)

oeeULTI-CHAIN CAPABILITY
NO

eCuRTIFICATIONS
UNKNOWN

eYNANC RANGE
UNKNOWN

****NAX. GOO0 FOR LAT-LONG
NOT LIMITED

eeeNoI5E 3ANDWIDTN

UNKNOWN

""SENSITIVITY ( U VOLTS)
UNNWN

***it FOR ACQUISITION

-lSdB

*ee*SiN FOR POSITION DISPLAY

*lSdB

**SR FOR TRACK (MIN)

-20 do

USED AS LORAN SENSOR IN INTEGRATED NAVIGATION SYSTEM
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LORAN-C RECEIVER NANUPACTURBES DATE 02/10/04

NODEL I RAYNAV 7000 RAYTHEON MARINE COMPANY
676 ISLAND PON D MANCiSTER NN 03103

PHONE 603 601 1600

LIST PRICE (UD): 4900.00 ADVERTISED PRICE (USD):

DESIGNED POR: u [(N)arime, (A)ircraft, (S)urveylaonitor, (T)aiinl. (Land. (O)therl

m(ichos): 4.5 w(inches): J.8 D(inches): 7.93 VOLUM(c.in.): 314

WEIGHT (lb): 4 TEMP ERAJGE (deg F):

INPUT VOLTAGE: 10-40 POWER REQUIREMENT (Watts): I

DISPLAY TYPE: 2xLOP LCD 0-9 KEY PAD? Y

NNM IR AND TYPE OF DATA KEYS: 14 ANTENNA HEIGHT (inches): 96

****ASP CORRECTION TECHNIQUE
UNKNOWN

*'
5 m
NOTCH FILTERS

4 CONFUTER CONTROLLED

amNiCRO-PROcSsOR TyPE(S)

UNKNOWN

""STATIONS TRACKED A HOW USED
MASTER PLUS 5 SECONDARIES, COMPUTED PROM TWO LOP

'd"MJLTI-CHAIN CAPABILITY
NO

""CERTIICATIONS
UNKNOWN

lio
eeDyNANIC RANGE

***NAX. GDOP POR LAT-LONG
UNKNOWN

ae"NOIS SANDMIDTH
UNNOOWN

SENSITIVITY ( u VOLTS)

****SNR FOR ACQUISITION
UNKNOWN

**O*SMJ POW TRACK (WIN)

*ea.S30 POR POSITION DISPLAY

UENNWN
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/54

NODEL f RATNAY 750 RAYTHEON MARINE COMPANY
076 ISLAND FORD ED MANCHESTER NN 03103

PHONE 603 668 1600

LIST PRICE MCID): 1896.00 ADVERTISED PRICE CUD): 1795.00 05/17/85

DESIGNED FOR: N f(Nauia.. (A)Iwcraft, CSOuwvoy/nea1ter. MTiming. CLand, (Otherj

Nfimcbes): 4.5 Winches): 8.25 D(Imches): 10.2 VOIIDU(ce.in.): 378

WRINHT (lb): 8.9 TRW RANGE (dog p):

INPUT VOLTAGE: 10-4S POWER REQUIREMENT (Watts); 13

DISPLAY TYPE. 2zLOP LCD 0-9 KEY PAD? Y

NUNEER AND TYPE OF DATA KEYS: 6 + 5 SEC, 12 FOS Ro ANWYENNA HEIGHT (inches): log

****ASP CORRECTION TECHNIQUE
MANUALLY ENTERED

***sIIO~fpJ FILTERS
6 AUTOMATICALLY ADJUSTED

*0 1"ICROPRCISSO TYPE(S)

""TATIONS TRACKED 4 MYW USED
MASTER PLUS 4 SECONDARIES, COMPUT3 POSITION EASED ON TWO LOP

* 0 0 1L1W1NCAPABILITY

*eCURTIFICATIONS

6240ANIC RANWS

eatem. 13r -O NAT-LONG

*"41ol 3aIITN

""SESITIVITY ( u VOLTS)

"INK5 FOR ACQUISITION
UNNW

"6SIR POR TRACK (NIN)

**653= FOR POSITION DISPLAY

WAYPOINTS, 50 TRACK SPEED. 300 ITS
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LORAN-C RECEIVER MANUFACTURERS DATE 02/10/$4

MODEL 0 RAYUAV 6000 RAYTHON MARINE COMPANY
616 ISLAND POND RD NAKHfESTE NN 03103

-PH ONE 603-688-100

LIST PRICE CmS): ADVERTISED1 PRICE (USD):

DESIGNED FOs: N [(Narim*, (Aircraft. (Shagv,&7laonitor, (T)Jning, (LWand. (O)therl

H(imches): 11.5 Wilnches): 13.7 DCImcheo): 11 VOLUNu(cu.ia.): 2492

WEIGHT (lb): 25 TEIW RANGE (dog p):

INPUT VOLTAGE: 10-40 POWER REQUIREMENT (watts): 4S

DISPLAY Tyra: 2-LOP 0-9 KEY PAD? N

NUMBER AND TYPE OF DATA KEYS: 4-ROTARY SWIS ANTENNA HEIGHT (inches): 96

****ASP CORRECTION TECHNIQUE
UNKNOWN

****NamC FILTERS
2 MANUALLY ADJUSTED

&fte&NICHO..PROCU55(3 TYPE(S)
UNKNOWN

O'S0 TATIOS TRACKED 4 HOW USED
MASTER LOS S SECONDARIES.* TWO LOP

OftMLTI -CHAIN CAPABILITY
no

"CERTIICATIONS
UNKNOWN

""0 DYNANIC RAMg
* 11043

"M3AX. OOF FOR LAY-LONG

""wnIS BANDWIDTH
UNKNOWN

"SENSITIVITY C u VOLTS)
$.INV

FaoS OR ACQUISITION
UNKNOWN

****R FOR TRACK (NIX)
UNKNOWN

***S$ POR POSITION DISPLAY
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1.0M- RECEIVER MANUFACTURERS DATE 02110114

NOBEL 0 SI-TUIIKOUEN 760 SI-TBX
FOS 6700, CLEARWATER FLA. 33518

PHONE 613-535-461

LIST PRICE (U90): 179S.06 06/00/83 ADVERTISED PRICE (WED): 1795.00 06/00/83

DEsicNE FOR: M I(N)auia*. (Aircraft. (Ourvey/miuter, MTining. (L)sad, (Otherl

"Unlches): E~imches): W~inches): VOUIElaia.): 199.6

WEIGHT (Cb): I &SW RANGE (des P): 32.122

INPUT VOLTAGE: 11-3$ POWER REQUIREMENT (Watts): 6

DISPLAY TYPE: 2-LOP, LCD, LAT/LONG 0-9 KEY PAD? Y

NUMBER AND TYPE OF DATA KEYS: 6*L',L/R FUNCT SCAN ANTENNA HEIGHTW (inches):

***ASP CORRECTION TECHNIQUE
TD AND LAT-LONG, CALINODE OR EQUIVALENT

*'NOTCN FILTERS
2 FIXED. THREE AUTOMATIC

***SENSITIVITY ( a VOLTS)
1 uV/NETrM. BRING UPGRADED.

***NICRO-ROCBSSOR TYPE(S)

*00 051ATIONS TRACKED 4 HOW USED
ALL STATIONS, TO A LAT-LONG/GC COURSE CONMPUTER

8**ULTI -CHAIN CAPABILITY
NO

e***METIFICATIONS
FCC, CANADA D..O.C., RICH MPS 70

***MUVflC IANGE

MVmNZ P39 ON LAY-LONG
NO

eteaNoiU UANDIDTH

m**ENR FOR ACQUISITION

20"SAR FOR TRACK (MN)

ii**jU FOR POSITION DISPLAY

UNKNOW



LORAN-C RECEIVER PANUPACIIIRERS DATE 02/10/84

NODEL f SI-TEX/KODEN 737 SI-Tal
POS 6700, CLEARWATER PLA. 33518

PH ONE3 813-S35-4641

LIST PRICE (DUD): 109S.60 02/01/83 ADVERTISED PRICE (USS): 629.00 OS/07/3

DESIGNED FO3: N [(Nauia. CA)lrcraft. (Survey/aoe. MTining. MLead, (Oherj

ECiaches): 3.5 E~iacbes): 5.5 D(iaches): 3 VOLUIU(cu.im.): 107.3

WRIGHT (lb): 3 TRW RANWE (dog F): 33.*122

INPUT VOLTAGE: 11-15 POWER ISQUIRUT (Watts): 6

DISPLAY 71PE: 2-LOP, LCD 0-9 KEY PAD? Y

WINER AND TYPE OP DATA KEYS: 6.+.L/R PIUCT SCAN ANTENNA HEIGHT (inches): N/A

***ASP CORRECTION TECHNIQUE

efUteNmo FILTERS
2 FIXED, ONE OPTIONAL

"SENS5ITIVITY ( u VOLTS)
SuY/IUTER

""ICRO-PIOCESS TYP(S)

""STATIONS TRACKED 4 NOW USED
MASTE PLUS 4 SECONDARIES, 2 TD DISPLAYED

""ULTI -CHAIN CAPABILITY
NO

""CERTIICATIONS
9CC, CANADA D.O.C.

*6*tfi. GDOP PON LAT-LONG

U1UDINKDNW

o SRn FOR ACQUISITION
UNKNWN

0*03 FOBn TRACKm)

FOS R POSITION DISPLAY
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LORAN-C RECEIVER MANUFACTIUERS DATE 02/10/84

NOSEL f SI-TEX/903W 787C SI-ToR
POD 6700, CLEARWATER FLA, 33518

PH ONE 813-M3-461

LIST PRICE CmS): 1395.06 62/163 AD VER TISED PRICE (USD3: 899.00 05/07/83

DESIGNE PON: N ICMarine, (A)lrcraft, (S)urvey/oonitor. MTining. (Land, (Otlwrj

H(imches): 1.5 W~inches): 5.5 D(inches): 3 VOLUIU(cu.im.): 107.3

WEIGHT (Ib): 3 TW RANGE (dog 1): 32,*122

INPUT VOLTAGE: 11-IS POWE REQUIREMENT (Watts): 6

DISPLAY TYPE: 2-LOP, LCD 0-9 KEY PAD? Y

NUMBER AND TYPE OF DATA KEYS: 6,4.L/R PUNCT SCAN ANTENNA HEIGHT (inches): N/A

**ASF CORRECTION TECHNIQUE
MANUALLY ENTERED AT KNOWN LOCATION AN D -ANY LOCATION

****NmyKN FILTERS
2 PIXED 1 OPTIONAL

**6JCO-PRQ(E55 TYPOS)
UNKNOWN

""STATIONS TRACKED A -O USED
ALL STATIONS, TO AND EAT-LONG

*10"MLT-CMA1N CAPABIL1TY
no

"CERTIFICATIONS
PCC, CANADA D.O.C.. ITCN MPS 70

**TOIYNMC RANGE

***NU. MIOP POR LAT-LONG
UNKNOWN

" SENSITIVITY a VOLTS)
LESS THAN SUV/FlUE

81E*$ POR ACQUISITION

0***= POR TRACK (NIN)

00SMuPON POSITION DISPLAY
UN-W

WAIPOINTS, I TRACK SPEED, 40 KTS
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LORAN-C R2CEIVER MANUFACTURERS DATE 02/10/84

MODEL I SI-TUIX/KODEN 717 SI-TRX
FOS 6700. CLEARWATER PIA, 33S13

PHONE3 813-S3S-4681

LIST PRICE (930): 2995.00 o5/07/83 ADVERTISED PRICE (IJSD): 199S.00 11/00/83

DEiNE FOR: IN [(N)ariu.. (A)ircraft. (S)urvoy/attor. MTining, (Land, (O)therI

*isches): 8.4 w(iaches): 10.5 D(iaches): 10.7 VOL ONE(cu.iu.): 719

vEIGMT (1b): 12.5 TOMW RANGE (dog 11): S2,*122

INPUT VOLTAGE: 11-40 POWER REQUIREMENT (Watts): 16

DISPLAY TYPE: Z-LOP,l-MAV ,INPO LCU,2L/L 0-9 MU PAD? Y

INU AND TYPE OF DATA KEYS: 7,.S-SBC,412 ROT,1TG ANTENNA HEIGHT1 (incbes): N/A

****ASP CORRECTION TECHNIQUE
NANUAL-FOR ANY OR ALL TO, MNIKAL-AT KNOWN LOCATION

***No FILTERS
4 AUITOMATIC. 1 PRESET $$kHz

***HICR-ROC SSO a TYPE(S)
UNKNOWN

""STATIONS TRACKED 4 NOW USED
ALL STATIONS. TD

""MU11,TI-CHAIN CAPABILITY

""CERTIFICATIONS
FCC, CANADA D.O.C.

DYN1TANIC RANGE

0*00MAX ODO FOR LAY-LONG

012NOISS BAISWIDTN

"OtEXAITIVITY CuVOLTS)
LESS THAN MVINSTER

t"6hu FOR ACQUISITION

~* WFOR TRACK (MIN)
-N[NWN

086SU FOR POSITION DISPLAY
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LORAN-C RECEIVER NAJUPACTIURS DATE 03/10/84

MODEL * TL-831 SINAD, INC
2215 N.M. MARKT ST., SETTLE, WA 91107

PFlow Z06-733-1334
LIST PRICS (GEE): ADVERTISED PRICE (US0):

D3SIGNED PO1: N N)arine. (A)iwcraft, (S)urvey/onitor., (T)lnlng. (L)aad, (O)tknr]
N(lcites): 4.3 V(inches): 12.6 D(inches): 12.6 VOLUIU(cu.in.): 777

MEIGHT (lb): 13.2 TEM RANGE (deB p):
INPUT VOLTAGE: 12-36 POWER REQUIREMENT (Watts): 26
DISPLAY TYPE: I-LOP LED 04-9 IY PAD? N
NUMORS AND TYPE OP DATA KEYS: ROTARY SW'S ANTENNA HEIGHT (inches): 120

"VDrNAMIC RANGE
110 DI

"mOSTAIONS TRACKED I HOW USED
MASTER DEPENDENT

t***ASP CORECTION TECHNIQUE
NONRE NO CALIBRATION CAPABILITY

""SENSITIVITY ( u VOLTS)1 itT/N

**'*SN FOR ACQUISITION
UNKNOWN

*0*3 FOR TRACK (HIM)

""SNR POR POSITION DISPLAY
UNKNOWN

*n*SOTC FILTERS
4 ADJUSTABLE. 2 PRESET

"a"MCRO-PIOCSS01 TYPB(S)

UNOWN

IU"NSLI-CHAIN CAPABILITY
NO

""CERTIFICATION
S

-TCN-70 PART 2 NPS

"*6N1Z GOF FOR LAT-LONG
N/A

""NISE BANDWIDTH
euNNwom
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LORAN-C ENCEIVER MAJIUPACTURERS DATI 02/10/14

Nassi. 0 TL-856 wRAD, INC
2215 N.V. MMII? ST., SETILE. NA 36107

PROM1 266-733-1334

LIST PRICE (MOP) AVRTIS FRICE (USS):

But ME3 POR: N I(MWarl. WAircaft. CSomy/miter. CTing, CL)aad. (Ohesi

*(imcbs): 6.2 E~iusbe.): 12.6 0(imches): 12.6 VOL own(cuam.): 364

VNI61W (lb): 14.3 TOM RAM (deg P):

INPUT VOLTAGE: 12-36 PONUIRaQUIiiamm (Watts): 23

DISPLAY TipE: 2-LOP LED 0-3 KEY PAD? N

NUNSER AND TIPE OP DATA KEYS: 6-TillS * 3 ROTARY AJITINA MIGHT11 (lading): 120

**'AsP CONCTION TECWIxQU
WOE NO HMMA CALIS.

O'STATIONS TRACKED 4 NOW USED
MASTER DEPENDENT TRACKS 2 SECOUDAIES

""'NOTCH PlTEm
4 TuNEAELE 2 PRESET

*61*NICO-PROCaSSOR TYPE(S)

""ULTI-CEAIN CAPABILITY
NO

1106-769 PART 2 WS

**"OYMAMIC RANGE

***MAX. GDOFPFOR LAT-LONG

~~OUSANIDIN

""SINIT1VITY ( u VOLTS)

0*0SW POR ACQUISITION

***WPon TRACK (MR1)
mmi

****S POR POhITION DISPLAY
Nmmn
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LoRAN-C RECEtivER NANUPAcTURERS DATE 02/10/84

MUOEL I CLX-95 SRO LAN
381 McOLINCUT LU. CAWIELL CA 9508

LIST PRICE NEWD: 179S.08 10/00/81 ADVERTISED PRICE (0350): 00/00/00

DalISNm FOR: N E(N~gi. (Aircraft. (S)urvoy/ ofItor, MTiming. (Laad, (0therj
m(Lack.,): 2.1 W(tscbes): 6.2S D(iaches): 10.3 VOUNS(cu.in.): 164

WRIGHT Cib): 6 TZMF RANGE (des F): 32.#122

INPU VOLTAGE: 11-18 PONE REQUIREMENT (Watts): 14

DISPLAT TYPE: is LENs 0-9 KEY PAD? N

NUMBER AND TYPE OF DATA KEYS: 6 # 6 SEC FUNCT. ANTENNA HEIGHT (inches): 96

****AS CORRECTION TECHNIQUE
MANUALLY ENTERED AT KNOWN POINT. LINEAR APPROXIMATION TO GRID

***No=C FILTERS
4 FIXED

""MICRO-PROCROSOR TYPE(S

""STATIONS TACKED 4 NWw um
MASTER PLUS 4 SECONDARIES, AUTO OR HANUAL SELECTION

"O'ULTI-CHAIN CAPABILITY
No

""ERTIFICATIONS
UKNOWN

"e"AR. GOFPOR LAT-LONG
NOT LIMITED

00"EOMITIVITY ( a VOLTS)mM

0***E FOn ACQDISITION

0 p*=FO TUACK (MN)

*0*1010 FOt POSITION DISPLAY
ERROR INDICATION -lfdB

*4&*OIS8 EANDRIOT

$29S PRICE ADVERTISED AS "OVE-STOCKED" OFMEING

WAYPOINTS, 99 TRaCK arn, 39 115
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LORAN-C RICE IVRl MANUFACTURERS DATE 02/10/84

NODEL I L-NAV 25 BID LAOS
381 NcGLINCIY LN. CAMPUBLL CA gSO0

~PHONE
LIST PRICE (Cm0): 095-00 *1/01/83 ADVERTISED PRICE (UsD): 90s.oo 01/01/83

3311333 PoR: A [(N)arie., (A)ircraft. (S)urvey/moltor. (T)ing, (L)and. (O)therJ
(inches): 2.S Wlnches): 6.2s D(imches): 10.5 VOLUIM(cu.ia.): 164

WRIGHT (ib): 3 TM RANGE (des P): 32.+122

INPUT VOLTAGE: 11-18 POW REQUIREENT (watts): 11

DISPLAY TYPE: 15 IEDS 0-9 KEY PAD? N

NUMBER AND TYPE OP DATA KEYS: 6 * 6 SEC FUNCT. ANTENNA HEIGHT (inches):

***SIR POE ACQUISITION
-IOdB

e***S= FOR TRACK (NIN)
-18dm

****ASF CORRECTION TECHNIQUE
MANUALLY ENTERED USES LOCAL GRADIENTS AND TD CORRECTION

""STATIONS TRACKED 4 HOW USED
TRACKS MASTER AND TWO SECONDARIES

***NOTC PILTERS
6 PIKED

te*ONICRO-PROCBSSOR TYPE(S)

"eMULTI -CHAIN CAPADILITY
nO

"CERTIPICATiONSNONE

*e *AX GNP FOR LAT-LONG
NOT LIMITED

'Ne OI8E DAUWIfDTN

UNKNow

e*SENSITIVITY ( v VOLTS)
UNKNOWN

* DYNAIC RANGE
UN OW

****NR FOR POSITION DISPLAY
ERROR INDICATION -Od%
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LORAN-C RECEIVER NANUPACTURERS DATE 02/10/14

MODEL I MNX SED LA3S
381 McGLINCEY LN. CAMPBELL CA 95008

PHONE

LIST PRICE (USD): 995.00 01/01/83 ADVERTISEl PRICE (USD): 995.00 01/01/83

DESIGNED FOR: N [(M)arine. (A)ircraft. (S)urvny/.6nitor. (T)iing, (L)and, (O)therl

H(inches): 2.5 W(inches): 6.25 (inches): 10.5 VOLUN(cu.i.): 164

WEIGHT (ib): 3 TENP RANGE (de F): 32.*122

INPUT VOLTAGE: 11-16 POWER REQUIEMENT (Watts): 11

DISPLAY TYPE: 1S LEDS 0-9 KEY PAD? N

NUNBER AND TYPE OF DATA KEYS: 6 # 6 SEC FUNCT. ANTENNA HEIGHT (inches): 96

****SNR FOR ACQUISITION
-lOdE

*eeeSNl FOR TRACK (NIN)
-16dl

***AS? CORRECTION TECHNIQUE
MANUALLY ENTERED USES LOCAL GRADIENTS AND TD CORRECTION

**eSTATIONS TRACKSD 4 HOW USED
TRACKS NASTER AND TWO SECONDARIES

***&NOTCH FILTERS

4 PRESET

oeoMICEO-ROCI O TYPE(S)

eeANULTI-CHAIN CAPABILITY

NO

"o*CERTIFICATIONS

6eeeA*. OP FOR LAT-LONG
NOT LIMITED

eeeNOISE BANDWIDTH
ONKNOWN

eoaaaUIggTflyfl ( a VOLTS)

eeesDTU'jfnC RANGE

*ees 5 POE PO6ITION D/ISPLAY

ERROR INDICATION, -10d3
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WHRAN-C RECEI VER MANUJFACTUJRERS DATE 04/10/84

MODEL # TDL-71 lA TELEDYNE SYSTEMS COMPANY
19601 NORDIIOFF STRlNET NORTIIR I DO, CA 91:324

PHONE 213-886-2211

LIST PRICE (USD): 14950 01/01/33 ADVERTISED PRICK (USD): 12000.00 02/01/84

DESIGNED FOR: A (Marime. (Ahiwcrsft. (Survey/.onitor, MTiming. (W~and, (0)theri

Winmches): 7.62 W(iachea): 7.5 Wilnches): 12.6 VOI.UM(cu.in.):. 720

WRIGHT (lb): 12 TEMP RANGE (dog F): -67,+170

*INPUT VOLTAGE: 18-32 POWER REQUIREMENT (Watts): 40

DISPLAY TYPE: GAS DISCHARGE 0-9 KEY PAD? Y

NUMBER AND TYPE OF DATA KEYS: 16 +ROTARY SW. ANTENNA HIEIGHIT (inches): 16.5

0000ASF CORRECTION TECHNIQUE
MANUAL INPUT

""*NOTCH FILTERS
2 MANUAL + OPTIONAL EXTERNAL AS REQUIRED

****MICRO-PR0CESSOR TYPE(S)
PPS4

****STATIONS TRACKED & NOW USED
MASTER + 4 SECONDARIES. MANUAL SELECTION, REICEIVER ADVISES BEST

****MULTI-CUAIN CAPABILITY
No

***CERTIPICATIONS
SC. 750 IN PROCESS

***DYNAMIC RANGE
UNKNOWN

""~NOISE BANDWIDTH
UNKNOWN

***OSENSITIVITY ( u VOLTS)
louV

****$R FOR TRACK (MIN)
UNKNOWN

**#0SNR FOR POSITION DISPLAY
UNKNOWN

$***AX. ODOP MOR LAT-LONG

-II

CDII 4.5(8) 1 5.75(W) X 6.5(D) 3 IM13
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RD-R144 199 A SURVE Y OF STATE-OF-THE ART LORAN-C RECEIVERS(U) 2,,2
TRANSPORTRT ON SYSTEMS CENTER CAMBRIDGE MA
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LoRAN-C RECEIVER MANUiPACTURERS DATE 02/10/ad

NISL 0 TI 9900 TRas INSTRUIwITS
MARINE PROD. POS 40S NS 3011 LEWISVILLE TI 7S067

Film1 214-442-5220

LIST PRICE (USE): 389S.00 11/01/1 ADVERTISED PRICE (USE): 1499.00 OS/07/68

DISIGNED 'FOR: N t(Nawine. (A~ircraft. (Suvy/uoaitor, MTining. (Laad, (O)thorJ

Nlolches): 3.4 Wiches): 9.7 I(imches): 12.5 VOLUIU(cm-im.): 412

WEIGHT (lb): 9 TI3W RANGE (dog F): 32,.122

INPUT 101.MGR: 11-16 POWER REQUIREMENT (Watts): 14

DISPLAY TYPE: lTD OR LILCAS DSCMRG 0-9 KEY PAD?

IWNEE AND TYPE OF DATA KEYS: 2OPS.18 SEC PNC? ANTENNA MIGHT (ischos): 102

S*ASP CORRECTION TECHNIIQUE
DIRECT CALIBRATION FROM KNOWN POSITION,0 NAIWAL INPU OF KNOW ASP CORRECTION.

*0*NTCN FILTERS8
4 FACTORY PRESET FOR AREA OF OPERATION

""ICO-PROCESSOR TYPE(S
THS 9900

""STATIONS TRACKED 4 NOW USE
ALL IN CHAIN, USE SELECTEE PAIR FOR UAT-LONE CONVERSION

""ULTI-CNAIN CAPABILITY
No

""CETIICATIONS
WS TYPE 1, PART 2 OP RT06-70

DYE10TANIC RANG
9OdE. lful TO 310mV

e1asou. amO FOR LAT-LONG
N/A

SeN*SITIYITY C u VOLTS)
N/A

**-*NR FOR ACQUISITION
-1345, -10d3 PREFERRED FOR ACCURACY

****U FOR TRACK (Kim)
-1502

****=R FOR POSITION DISPLAY
-150

"02*NOIS BANDWIDTH
N/A



LORAN-C RECEIVER MANUFACTURERS DATE 02/10/24

MONDEL 9 TI "eon0 TunA INSTRUIWITS
MARINE PROD. POS 40S MS 3438 LEWISVILLE TX 75037

PHONE 214-462-5220

LIST PRICE (3) 235.60 11/61/82 ADVERTISED PRICE (95D): 183.00 05/07/3

DSIND FOR: N t(Naviae. CAiferaft. (Suurvey/llaetr. (Thluims. (Land, (O)thorj
*(inches): 3.4 W~inches): 3.7 DMluches): 12.5 VOLU(cu.im.): 412

WRIGHT (Rb): 9 TorW RANGE (des F): 32,+122

INPUT VOLT:M 11-16 PONE REQUIREMENT (watts): 13

DISPLAY TYPE: 2 LOP GAS DISCHRG 0-9 KEY PAO? Y

MMllE AND TYPE Of DATA KETSZ 20P2,18 SEC PNCT ANTENNA HEIGHT (inchess): 102

**ASP CORRECTION TaCIIQUE
DIRECT CALIBRATION PROM KONPOSITION, OR MANUAL INPUT OP KNOWN ASP CORRECTION.

***1OaC FILTERS
2 FACTORY PRESET FOR OPERATIONAL AREA PLUS 2 USE ADJUSTED FROM FRONT PANEL

es"ICRO-tOCESOE TYPE(S)

"STATIONS TRACKED 4 HOW USED
ALL STATIONS IN CHAIN, SE SELECTED PAIR FOR JAT-LONG CONVERSION

0*NlBLTI-CAIN CAPAVILITY
NO

"".CERIICATIONIS
108 TYPE 1. PART 2 OF ETCU-7S

DYHTANIC RANGE
9040, 100V TO 300MV

*'0*Nax. amW FOR LAT-LOEG
N/A

N/A

""SENSITIITY ( a VOLTS)
N/A

***SU FOR ACUISITION
-1303, -1043 PRFERRM FOR ACCURACY

***S FOR TRACK CHIN)
-1545

**&MFOR POSITION DISPLAY

A-73



LWRAN-C RECEIVER MANUFACTURERS DATE 02/10/84

MOBEL I TI 5660 TEXAS INSTRUMTS
AVIONIC PROD. FOR 40S NS 3438 LEWISYILLE TI 7S067

PH ONE 214-402-5220

LIST PRICE Cm81). ADVERTISED PRICE (USD):- 3435.00 11/00/83

DESIGNED FOR: N l(NWarise. (Aircraft. (Survey mito. MTining. WLand. MOtherI

N~laches): W~inches): DKinchu): VOLIUl(cu.la.):

WROT (lb): YE3W RAM (dog P):

INPUT VOLTAGE: 10-40 POWER REQIREIUT (watts):

DISPLAY TYPE: SX? DOT MATRIX 0-9 KEY PAD?

NMBER AND TYPE OP DATA KEYS: ANTENNA HEICHT C(inches):

6**ASP CORRECTION TECIUSIQUE
Y-PROBABLY SEAWATER. CAN 030 MANUAL" UPDATE/CAL.

""TATIONS TRACKED 4 NOW USED
RECEIVES TUS FEOM LC

****NTCH FILTERS
NA

****IIRO-POCEsSOR TYPE(S)
TNS999S CM

***ULTI-CNAIN CAPABILITY
MA

'D~vwxUIC RAum
MA

"0*0I. OP FOR LAT-LONG
MA

WA

"4111ITIVITTC VOLTS)
MA

FOR.. AqUISITION

UmFOR POSITION DISPLAY

*e**sm FOR "Rm (mmN)
MA

TYPICAL ARRANIN TO INTERFACE WITN 9960/9666 OR SONTISG TAKES TC
OUUVURTO 7 LOPS, COMES WITN SAT NAY, RAIJIAM PI

SAT MAY AUIWU110 WITM LOAN-C

A-76



LORAM-C RECEIVER NAJIUACTURUS DATE 02/10/04

MODuuL 9 TI 9006A TEXAS INSTRIUNTS
MARINE PROD. FOS 405 MS 3438. LEWISVILLE TI 75667

PuhOO 214-461-S220

LIST PRICE (an5): 95.66 11/01/12 ADVERTISED PRICE (US0): 743.00 05/07/83

* DESIGNED FOR: N I(Marlon. (Aircraft. (5)rwey/momiter. (T)imiag. WLand, (O)tberj

U~lacbes): 3.4 U(iaches): 9.7 D(Iaches): 12.5 YOUU(cu.1a.): 412

WEIWW (Rb): 3 YEIW RANGE! (des 7): 32.#122

INPuT VOLTAGE: 11-10 PWRwqIRUUNT (watts): is

DISPLAY TYPE: AVT/SEQ 4LOP. GAS DIOURS 0-9 KEY PAD? Y

NUMBER AND TYPE OP DATA KEYS: 20 PS ANTENN H0EIGH? (inches): 102

""no.C FILTERS
4 FACTORY TUNED NOTCUS SET FOR AREA OF OPERATION

****ASP CORRECTION TICHUIQU
NIWUAL, WITH CHARTS OR AUTMATIC NUNM 115300 LORSAT(TN) INTEGRATED NAVIGATION SYSTEM

61,01CO-PRCassOE TYPE(S)

"STATIONS TRACKED 4 NOW UERB
ALL IN CHAIN. DIRECT READOUT OF TO

"ILTI-CIAIN CAPABILITY

*"CITIFICATIONS
N/A

**8YNAKIC RANGE
no4, 1ktV TO Softy

""AX. OW PON LAT-LOUNG
MIA

IdA

**nITlYM VOL WTS)
3/A

-1343. -1003 PRPUS POS ACCURACY

""U o M ile D SPLAY
N/A



L101w-C RECEIVER MNUFACTURERS DATE 02/10/84

NODEL f TI 9009 TEEAM INSTUENTS
MARINE PROD. POO 405 NS 3438 LEWISVILLE TX 7S067

PHIONE1 214-461-5220

LIST PRICE MEWD: 1395.90 11/91/92 ADVERTISED PRICE (Use): 1349.00 05/07/83

=Slow3 PO: N I(Narime. (AMlrcraft. (Sarvey/manitor, MT1iin. (Land. COthetI

*(Iuches): 3.4 Win.ches): g.7 D(lacb~s): 12.5 VOUDS(cu.im.): 412

WRIHT (lb): 9 TIM RAMG (deg P): 32,.122

IPUT VOLTAGE: 11-16 POWER RBQUIEEIUNT (watts): 18

DISPLAY TYPE: MIT/SEQ 4LOP. GAS DSCNRO 0-9 ME PAD? Y

MNUER AND TYVPE Of DATA KEYS: 20 P3 ANTENNA HEIGHT (inches): 102

****ASP CORRECTION TECHNIQUE
HANDAL. WITH CHARTS, OR AUTOMATIC WITH TIS800 LORSATCYN) INTEGRATED NAVIGATION SYSTEM

TCNvo FILTERS
2 FACTORY TUNED NOTCHES SET FOR AREA OP OPERATION PLUS 2 EXTERNAL USER TUNED NOTCHES

*00NICO-PROCESSOR TYPE(S)
THE 9900

""STATIONS TRACKED A NOW USED
ALL IN CHAIN, DIRECT READOUT OF TD

ft"ONKTI -CHAIN CAPABILITY

"CERTIFICATIONS
LORAN MS

0*0TNANIC RANGE
DOM, 1kwV TO 34S0V

****NAZ. GD0W PO LAT-LONG
N/A

tsNOilE BANDWIDTH
N/A

"*eN5ITIVITY ( v VOLTS)
N/A

00EH OR ACQ8ISITION
-1350, -IBdE PEEEEE POR ACCURACY

*060 POI TRACK (NIX)
-13dS

S POR POSITION DISPLAY
N/A

A-79.



LORAN-C RICSIVIR NANUFACTURS DATE 02/10 /84

ISUULO 1 1 9000 TEXAS INSTRUMENTS
MRINE PROD. POD 405 HE 3438 LEWISVILLE TX 75067

PHOM1 214-462-5220

UST PICE (HI): 1295.66 11/61/02 ADVERTISED PRICE (59): 196-00 05/67/53

DEIN PQRn: N (Mrm CAiwcraft, (Sumvy/usiter, (ThsLag, (L)MA4. (O)tb@TI
N(iaghes): 3.4 W~inches): 9. 7 D(iffches): 12.5 VOLU(c.i..): 412

WEIG" (16): 8.6 TSNP RAMG (ds F): 32.122

IPUT VOLTAGE: 11-16 POWE RmQInoUNT (Witts): is

DISPLAY TYPE: AUT/SuQ 413, Gan DomC 6-9 KEY PAD? T
, NDE AND TYPE OP DATA KEYS: 20 PD ANTENNA MEIGHT Clinces): 102

***OA5F CORECTION 19CHNIQUE
NAMEA WITH CHARTS OR AVTIATIC WITH TIS800 LORSAT(TH) IMTBGRTSD NAVIGATION SYTEM

**T*Nm FIlTows
4 FACTORY TUMNEMOTCHES SET FOR ARMA OP OPERATION

"STATIONS TRACKED 4 NOW USE
ALL IN CHAIN, DIRECT ERNCHDOS F TD

""NLT -CHAIN CAPABILITY
no

""C22PICATIONS
NIA

DT*BNMNC RANGE
no4, 16Vy TO Sfty

***m1. am0 FoEt LAY-LONG
N/A

N/A

'83SITIITY C v VOLTS)
N/A

1aSU POR ACQUISITION
-1343. -10M1 PEEPURRED POE ACCURACY

""So POE TEAMK (MNl)
-1348

""M MRE POSITION DISPLAY
N/A

A-79



LOAN-C RAcEIVER MANUFACTURERS DATE 62/10/8d

NOSIL I TI 3100 TIM INSUMENTS
AVIONIC PROD. POD 455 NS 3438 LEWISVILLE TX 75067

PH ONE 214-462-5220

LIST PRICE (930): AVETISED PRICE (9s0): 7905.00 11/01/62

=ISMD PON: A I[uawia, CAircraft, (Shuvvay/mofitor. MTining, WLand. (Otberj
Winaches): 3. 25 Winches): 6.25 0(imchem): 11.6 VOLONU(cm.iu.): 235

WEIGHT (ib): 6.7 TIM SAM31 (dog F): 5,.131

INPUT VOLTAGE: 11-33 POWE RM~IRE3UT (Watts): 24

DISPLAY TYPE: M1 Olt L/LGAS USCHfO 6-9 KEY PAD? Y
WONDR AM TYPE OF DATA KEYS: 26P3,SSC FN 11 ANTEINN IlHT (inches): 21

****AS CORRECTION llCIIlQUE
DIRECT CALIERATIOW AT KNOWN POSITION OR MANUAL INPUT OF KNOWN ASP CORRECTION

***NvC PIlTERs
ANIUNATIC

***wCO-POEssog TYPE(S
1353901

""TATION TRACKED A MMO USED
ALL STATIONS IN CHAIN. AUTO SELECT OF TRIMD INCLUDING NNSTER-INDEPENDENT OVERAT1ON

"MULTI-CHAIN CAPABILITY
no

"CERTIFICATIONS
TSO C60A. MLTIPLI STC, IPM CERTIFIED POR 0S NATIONAL AIRSPACE. LORAN-C COVERAGE AREA

*DYANIC RAmNE
N/A

*0 *NAXZ. GDOP FOR LAT-LONG
N/A

**GSMISE BANDUWIDTH
N/A

z~OI A~IIDDN
N/A

**OMS FO AQISITION
-13dE, -1043 PREFERRID PON ACCURACY

**Sg mO TRAC (112)
-1543

***WN FOR POSITION DISPLAY
-1345

A-80



LORlAX-C RCERIVOR MANUFACTURER DATE 02/19184

1109L 71 "i G6p TEam INSTEINUNTS
MARINE PROS. POD 4058S ME5458 LEISIUE TI 75067

PHONE 214-402-5220

LIST PICE (0101): 2591.03 11/01/82 ADVERTISED PICE (URD): 199S.410 05/fl/IS

SiWU vPOE: N [(Nauiu.. CA)1caft. (Sumwy/umitor. Mininlg. WOW.nd (O)tb~rJ

x~lmcbms): 3.4 Wiches): 9.7 Dftacbes): 12.S VOUWS(c.lu.): 412

- NUwig" (lb): 9 YEW RAMG (deg F): 32.#122

INPUT VOLTAGE: 11-16 PONE mmqiRUUNT (watts): 16

DISPLAY TYIPE: 213 OR L/L.GAS USd35G 0-9 KEY ?AD? Y

NumNU AM TYPE OF DATA KEYS: WEPS ISSEC lUCT ANEaN MEIGHT Cinches): 102

0-s CoRNCTEON iuciIQuu
DIRECT CALIBRATION FROMW KNW OITION, MNUAL INPUT Of KNOW ASP CORRECTION OR AUTOMATIC N

IN TESS49 LORSAT(IN) INTEGRATE

""WRUOCNI FILTERS
4 FACTRY MUSE? FOR OPERATIONAL AREA

.0.NIOcPROCESO TypE(S)

STATIONS TRACKED 4NMY USED
ALL IN CHAIN, USER SELETED0 PARR POR LAT-LOW COVRSION

""N0ULTI-CMAEN CAPABILITY

"CASTIFICATIONS
WS TyPE 1, PART a OF RTCN-79

**DYNANC RANM
No.8 15mW To SSSmV

.*05M. GOOF M tAT-LOWS
N/A

N/A

0**SITVITY VOL WTS)
N/A

-*SW M AM11SITION
-153. -1643 PRFR D W CUAY

0**m PE INA (1131)

"em PR PUITROWI DISUA

somWEWS. to TRACK -1 M, 45 Kll

A41'



LORAM-C RICSIVER MANUFACTURERS DATE 02/16/$4

NOVEL 0 TI 99OWNP TEOA IMSTRUIUNTS
MINE PROD. POD 405 N5 3438 LEWISVILLE TI 750467

PHONE 214-462-S220

LIST PRICE (noD): 2"S.99 11/01/82 ADVERTIS PRICE (US0): 2495.04 05/07/13

D5i pOR: N [MNauine. (Aiwwraft. (Suvy/ueuiter. Miing. (W~and. (O)therl

N1(iacbes): 3.4 W~inches): 9.? 11(inches): 12.5 VOU(cu.i..): 412

WEGT(lb): 1 TOW RANGE (dog P): 32.*122

INPUT VOLTAGE: 11-16 PONE RRQIIRII (Notts): 14

DISPLAY 1111* lTD OIL L/LGM USCIIIG 0.3 ZZY PAD? Y

NSER AMD TYPE OF DATA SETS: ZOPS. IS SEC PNCT ANTENNA HEIGHT (inches): 102

000ASP CORUTION TECHNIqUE
DIRECT CALIERATION FROM KNOWN POSITION. MANUA!. INPUR OF KNOWN ASP CORRECTION OR AJITOMATI Wl

TH TISO LORSAYCT) INTEGRATED

"aaTCH FILTERS
2 FACTORY MUSET FR OPERATIONAL AREA PLUS 2 USER ADJUSTED FROM FRONT PANEL

ea"HICOPOC33OR TYPE(S)

"STATIONS TRACKD 4 no0 USED,
ALL IN CHAIN, USER SELECTED PAIR FOR LAY-LONG CONVERSION

2441ILTI-CRAIN CAPABILITY

0CUIICATIONG
WS TYP 1, PART 2 OP 3106N-70

*6*VWUNC SAMSI
94143 l0uV TO 30fV

*'"M. GOOF FOR LAT-LONS
N/A

""willE EAJUIDT
N/A

*m*UITMI VOLTS)
N/A

FOR ACRIBITION
-13dE, -10dE PREFERME POR ACCURACY

*000M FOR flmC (W1N)

*1m MRE POSITION DISPLAY
-1543

""*Ni
WATPOINTS, 10 TEAM sEED 46 ETS

A-32



LORAN-C RECEIVER MANUFACTURERS DATE 02/10/84

MEL I TI "ONS TEXA iNSTumeNTs
MARINE PROD. POD 405 ME 3438 LEWISVILLE TI 7S067

PguONE 214-462-SZ20

LIST PRICE (USa): 1495.66 11/01/82 ADVERTISED PRICE CUSS): 1356.00 65/07/83

DESIGNED FOR: N I(Nari. (Aircrai:, (Suvver/fomite. (Thing. (W~and. (OthevJ

N(Iuches): 3.4 V~imcbes): 3.7 D(inches): 12.5 VOUD(cu.im.): 412

331GM (lb): 8.6 TUWP RANGE (dog F): 32.*122

INPUT VOLTAGER 11-16 POWE RmQOIUIUN (Watts): 18

DISPLAY TYPE: AUT/SUQ 473, GAS DSCNG 0-9 KEY PAD? Y

NUER AND TYPE OP DATA KETS: 20 ANTENNA HEIGHT (inches): 102

*-GASP CORECTION TECIQUE
KAMBAL W1TH CHAR1S OR AUTOMATIC WITH 115609 LORSAT(TM) INTUGRATED NAVIGATION SYSTEM

**NOTCE FILTERS
2 PACTORT PRESS? FOR ARNA OF OPERATION. 2 USER TONE FROM FRONT PANEL

N*&ICRO-PROCESSOR TYI(S)
TIU 9906

"STATIONS TRACKSD 4 NOW USE
ALL IN CHAIN, IRIC? READOUT OF TD

* 5 ''J3LTICNRN CAPABILITY
no

""CRTIICATIONS
N/A

DYIMI ANGE
90d5, 106V TO 30ftV

***Z. GDOP FOR LAT-LONG
N/A

ISE moEU3T
N/A

""SENSITIVITY t v VOLTS)
N/A

POE ACQUWISITION
-lidS. -14d0 PREFIRRED FOR ACCURAC

~UFOR TRACK (MIN)
-lido

**'* FOR POSITION DISPLAY
N/A

A-93



LORAN-C RECEIVEDR MNUFACTUES DATE 02/10/S4

NODE!. I TI 91 TEXAS INSTRUMENTS
AVIONIC PROD. POD 40S US 3438 LBNISVILLE TX 75067

PRONE 214-462-5220

LIST PRICE (UED): 10950.00 05107113 ADVERTISED PRICE (USD): 00/00/00

DESIGNED FOR: A [MNarine, (Aircraft. (Sharv~yluouitor, (T)iaing. WLand. (Otherj

I1(tuches): 7.1 W(inchs): 4.9 D(iftches): 13 VOLUIU(cu.ia.): 476

33161W (ib): 9.1 TW RANGE (des F): -40,.153

INPIT.VOLTAGX: 11-33 POWlER REQUIREMENT (Watts): 2E

DISPLAY TYPE: MT OR L/L,GAS DECEEG 0-9 CEY PAD? Y

UBER AND TYPE OF DATA KEYS: 20P1SESC PN 18 ANTENNA HEIGHT (inches): 21

***ASP CORRECTION TECHNIQUE
DIRECT CALIBRATION AT KNOWN POSITION OR MANUAL INPUT OF ASP CORRECTION

0**xmnO~ FILTERS
AUTOMATIC

*'5 NICROPOCESSOR, TYPE(S)
T1U9901

"STATIONS TRACKED 4 HOW USED
ALL STATIONS IN CHAIN. AUTO SELECT OF TRIAL INCLUDING MASTER- INDEPENDENT OPERATION

""MULTI -CHAIN CAPABILITY
No

""CETIPITIOIS
TSO C60A, WNLTIPLE STC 4 IF& FOR US NATIONAL AIRSPACE, LORAN-C COVERAGE ARMA

****DYUMC RANGE
N/A

lb***M. GDOP FOR LAT-LONG
N/A

**JoisE &AMDIDnI
N/A

""SESITIVITY ( u VOLTS)
N/A

**'ISM FOR ACQUISITION
*13d3,-0dg PREFERRED POD ACCURACY

***SW FOR TRACK (MNl)

0*4800 FOR POSITION DISPLAY
-1342

A44



WERAN-C RECEIVER, MANUFACTURERS DATE 02/10/84

MODEL 0 TI 900ONS TEXAS INSTRUMENTS

MARINE PROD. POS 405 M4S 3438 LEWISVILLE TX 75067

PHONE 214-462-5220

LIST PRICE (USD): 1695.00 11/01/82 ADVERTISED PRICE (USD): 1356.00 05/07/83

DESIGNED FOR: N [MNarine, (Aircraft, (S)urvey/monitor, MTining, (LOand. (O)therl

W~inches): 3.4 Winches): 9.7 D(iaches): 12.5 VOLUE(cu.i.): 412

WEIGHT (ib): 6.6 TERP RANGE (deg F): 32,+122

INPUT VOLTAGZE: 11-16 POWER REQUIREMENT (Watts): 18

DISPLAY TYPE: AUT/SEQ 4T1, GAS DSCHRG 0-9 KEY PAD? Y

NUMBER AND TYPE OF DATA KEYS: 20 ANTENNA HEIGHT (inches): 102

****ASF CORRECTION TECHNIQUE
MANUAL WITH CHARTS OR AUTOMATIC WITH TISOOG LORSAT(TN) INTEGRATED NAVIGATION SYSTEM

""NOTCH FILTERS
2 FACTORY PRESET FOR AREA OF OPERATION, 2 USER TUNED PROM FRONT PANEL

***MICRO-PROCESSOR TYPE(S)
TMS 9900

""*STATIONS TRACKED 4 HOW USED
ALL IN CHAIN, DIRECT READOUT OF TO

**0 0 )IJLTI-CHAIN CAPABILITY
No

"CETIFICATIONS
N/A

***DNAMIC RANGE
90dB, l~uV TO 300mV

****AX. GDOP FOR LAT-LONG
N/A

***NOISE BANDWIDTH
N/A

*"SENSITIVITY ( u VOLTS)
N/A

***SNR FOR ACQUISITION
-13dB, -10dB PREFERRED FOR ACCURACY

**SNR FOR TRACK (MIN)
-130B

**SUR FOR POSITION DISPLAY
N/A

A-85



Lomi-C ECIVER NANiUFACTURRS DATE 02/10/64

NOVEL I TRILt N 164A TRIIBLE NAVIGATION
1677 INDEPENDENCE AVE MOUNTAIN VIEW CA 94043

PNlONS 415-962-9893

LIST PRICE (USD): 51S.00 S/1o/a ADVERTISED PRICE (USOD): 35S.80 00/0E/82

DESIGNED POR: N [()trie. (A)ircraft. (S)urvey/aliter. (T)mi., (L)ad. (O)therJ

i(iches): S W(inches): 10.1 D(inches): 12.1 VOLUUi(c.in.): 653.4

VEIGH (lb): i2 TE3 RAM (deg i): 32.*122

INPUT VOLTAGE: 11-30 PONR RUqIRW T (Watts): 20

DISPLAY TYPE: 1 LOP LCD 0-9 KEY PAD? Y

NUMBER AND TYPE OP DATA KEYS: 6 * SECONDARY ON 16 ANTENNA KNIGHT (inches): 96

* ASP CORRECTION TECHNIQUE
AUTOMATIC via CONDUCTIVITY NAP. N.ANiUICAX MEDITERRANEAN. NANUAL CORRECTIONS NAY 99 INSERTE

**ONo FILTIRS
4 AUTOMATIC SOFTWARE TUNED HARDWARE

62NICRO-PROCESSO3 TYPNS)- 6909/6882

'"STATIONS TRACKED A NOW USED
ALL TRACKED, 4TH STATION USED TO 30005 ANIIGUITY

M)SULTI-CHAIN CAPABILITY
NO

*o"0 CERTIPICATIOS
NONE

*aeaDYU i4ClaN

*' 0 AM 30 POR LAT-LONG
NO LIMITATION

""OIS XAMWID

""SNESITIVITY ( u VOLTS)
10eV

****M POE ACQUISITION
-1# TO -29dE

8"OEl POE TRACK (MIN)
-to TO -20dm

*oSIS POR POSITION DISPLAY
-16 TO -20de

A-$6



LOWA-C RECEIVER MNJUFACTURERS DATE 02/I0/84

Wall.I TISLE 206 ThIMBLE NAVIGATION

107? INDEPENDENCE AVE MOUNTAIN VIEW CA 94043

PHONE 41S-962-83

LIST PRICE (DUD): 00/00/00 ADVERTISED PRICE (USD): 2931.00 01/Se/gZ

.. EUSIGNED FOR: N [(Narlse. (A)ircvaft. (3)urvey/uomit. (Ting. (Lhamd. (OhtherI

"U(iaes~): 5 a~iaches): 10.8 D(inches): 12.1 VOLUIM(cu.iu.): 6S3.4

HEzIH (lb): 12 TEIW RANIGE (del F): 32.*122

-INPUT VOLTAGE: 11-30 POWE REQUIIREMENT (Watts): 1?

DISPLAY TYPE: 2 LOP PLOR. 0-9 lay PAD?

MUNM AND TYPE OF DATA KITS: 6 * SECONDARY ON 16 ANTENNA HEIGHT (inches): 96

***ASP COUNCTI. TECHNIQUE
AUTOMATIC DSUED ON CONDUTIVIIY NAP N. AMERICAN MEDIERRANEAN.

"STATIONS TRACKED 4 NOW USED
TO ABIGUT.RACKS ALL STATIONS- AUTOMATIC STATION SELECTION. 3 STATION SOLUTION. USES PORTH TO ELININA

meoemo, FILTERS
POUR AUTOMATIC. SOFTWARE TUNED HARDWARE NOTCHES

*88MCR0 urnZ30 TYPE(S)
2, 6362 IN TRACKER 6809 FOR NAVIGATION FUNCTIONS.

**" 0 3LTI-CIN CAPASILITT
so

"CERTIFICATIONS
NONE

DYNAsmIC RANGE

m***3,. 630W FOR LAT-LONG
NO LIMITATION

""voiss sANouIDT
UNNOW

""Sm ENSITIVITY ( a VOLTS)
IfmY

**OS FOR ACQUISITION
-16 TO -20dm

""WPOR ACQUISITION
-16 TO -20dE

****M FOR POSITION DISPLAY
-10 TO -2643

LOO EYT IS A SPECIAL FUNCTION DISPLAY KEY

A-97/A-9S
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