,

/IAD-AOSB 278 ARMY COMMUNICATIONS=ELECTRONICS ENGINEERING INSTALLAT==ETC F/6 17/2.1

PERFORMANCE ANALYSIS SUMMARY OF HF RADIO OPERATIONS FOR THE STH==ETC(U)

DEC 76 W ALVAREZ» 6 LANE

UNCLASSIFIED CCC~-EMEO=PED~76~-31

END
DATE
fILMED
IS




P———— 3.2
el 2]

oo

T

b

£
it - %

122 Tt pee

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-%




ece 6= PED-74- 32

Electromagnetics Engineering Office
Propagation Engineering Division
Technical Report EMEO-PED-76-31

Performance Analysis Summary
b =

-

of HF Radio Operations

=

for the
5th Special Forces Group (Airborne)

Signal Group
‘ -

L/é:ercise.&[(,gm 77 «

ki et

—

DISTRIBUTION STATEMENT
Approved for public release;

10 14=
{ HEADQUARTERS w

US ARMY COMMUNICATIONS-ELECTRONICS
ENGINEERING INSTALLATION AGENCY
Fort Huachuca, Arizona 85613

s Propagaticn Engig Do

K10 LHS5

BT I A V.

© R T QI e A A SN e

PRy ———
v

S

distribution unlimited. e~ Meeer




el N

B

/
:
!

DEPARTMENT OF THE ARMY
US ARMY COMMUNICATIONS-ELECTRONICS
ENGINEERING INSTALLATION AGENCY
ELECTROMAGNETICS ENGINEERING OFFICE
Fort Huachuca, Arizona 85613

This technical report was prepared by the Propagation Engineering
Division, Electromagnetics Engineering Office, of the Communications-
Electronics Engineering Installation Agency and is published for the
information and guidance of all addressees. Suggestions and criticism
relative to the form, contents, purpose, or use of this publication
should be referred to the attention of the Commander, US Army Communi-
cations-Electronics Engineering Installation Agency, ATTN: CCC-EMEO-
PED, Fort Huachuca, Arizona 85613. Technical comments may be coordin-
ated directly with the authors at (602) 538-2188 or AUTOVON 879-2188.

RAYMOND H. YOUNG
Colonel, Signal Corps
Chief, Electromagnetics Engr Office

DISCLAIMERS

he findings in this report are not to be construed as an official
Department of Defense position unless so designated by other auth-
rized documents.

Citation of trade names in this report does not constitute an
official Department of Defense endorsement or approval of the use
of such commercial items.

DISPOSITION

Destroy this report when it is no longer needed. Do not return it
to the originator.




LUNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
[ REPORT NUMBER 2. GOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
EMEP-76-31

. and Subtitle 5. TYPE OF REPORT & PERIOD C
e dSb""):Berformance Analysis Summary for th . s
5th Special Forces Group (Abn) Signal Company Final

.4 Exercise Jack Frost 6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)

i

William Alvarez
George Lane
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK

HQ USACEEIA AREA & WORK UNIT NUMBERS

ATTN: CCC-EMEO-PED Project 77-11-237
Ft Huachuca, AZ 85613

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

HQ USACEEIA December 23, 1976
ATTN: CCC-EMEO-PED 13. NUMBER OF PAGES
Ft Huachuca, AZ 85613 50 pages

T4. NONITORING AGENCY NAME & ADDRESS(if different from Controlling Office) 18. SECURITY CLASS. (of thia report)

UNCLASSIFIED

15a. DECL ASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited. j

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, if diiferent from Report)

f 18. SUPPLEMENTARY NOTES

|
PO S

19. KEY WORDS (Continue on reverse side if necessary and identify by block number)

High Frequency Radio System Performance, Ionospheric, Skywave, lonospheric
Disturbances, Geomagnetic Storm, Polar Cap Absorption

(!
5

if ABSTRACT (Continue on reverse side if necessary and identify by block number)

n analysis of radiowave propagation conditions expected to prevail during
Exercise Jack Frost 77 is given. Antenna designs and frequencies that will

' take full advantage of the ionospheric mode of propagation are presented.v

J/
/

DD, on'ss 1473  eoimion oF 1 NOv 8815 OBSOLETE ‘f[f-ﬂi{/ﬁ Z;é

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entersd)

;
3




PREFACE

The Performance Analysis Summary is a reporting format used
by this Agency to give a brief engineering synopsis of the |
analytical output from the USACEEIA HF Prediction Computer ;
Programs. This summary is organized so that the requesting |
agency can readily verify the input data and assumptions ;
used in making the propagation analysis. This material is
followed by a summary of the performance criteria, which is
a numerical interpretation of the user's requirements.
These sections, i.e., para 2 and 3, should be carefully
reviewed to insure that this study is applicable to the
situation in question. A verbal synopsis of the computer
predictions is given and is followed by the conclusions

L ¢ and recommendatfons to be drawn from the computer analyses.
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1. TASKING DATA.

1.1 Tasking Agency. Commander, 5th Special Forces Group (Abn),
1st Special Forces, ATTN: AFJK-SF5-CE, Ft Bragg, NC 28307.

1.2 Request. Letter, AFJK-CE, 29 Oct 76, subject: Request for
Performance Analysis Summary of HF Radio Communications for
Exercise JACK FROST 77.

1.3 Authority. US Army Regulation 10-13.

1.4 Purpose. To provide propagation engineering analysis of
conditions expected to prevail during Exercise JACK FROST 77 and
to recommend antenna designs and methods of operation that will
take full advantage of the ionospheric mode of propagation.

2. CIRCUIT DATA.

2.1 Radio Net Organization. High frequency (HF) radio operations
are to be organized in a star-burst net configuration from the
central net control at Ft Richardson, AK. As shown in Fig. 1,
three primary communication links connect Ft Richardson to Bethel,
Ft Greely and Kodiak Naval Station. Additionally, these three
stations maintain two way communications with deployed field
units. The concept of this organization is that the central
location at Ft Richardson can direct field operations and receive
field reports through the use of scheduled broadcasts and inter-
cept times. For such operations the weakest link is the inter-
cept of the transmissions from the field unit. The field unit

has a low powered transmitter, manportable antenna and requirement
to be on the air for as brief a time as possible. Therefore, it
is crucial that the propagation analysis accurately assess the
situation and precisely establish the "windows" during the radio
day when successful intercept can be accomplished. The analysis
contained in this report treats each of the three major sub-nets
individually. In each of the following chapters, the primary

link between Ft Richardson and the sub-net is discussed first,
followed by a discussion of the communications to the deployed
field units for that sub-net.

2.2 Locations. The locations of the radio units for this exercise

are listed in Table I.

2.3 Range and Azimuth. Range in miles and kilometers, true North
azimuths and Magnetic azimuths are given in Table II for the three
primary circuits based on great circle route calculations.
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2.4 Terrain Shielding. (Assumed to be negligible.)

2.5 Antenna Foreground. Arctic soil with a dielectric constant
of 1.0 and a conductivity of .0001 mhos/m is assumed. This type
of soil is extremely poor. Groundwave -“cmmunications are, thus,
extremely limited; thereby making the s.ywave mode the most
practical means for HF radio communications.




3. PERFORMANCE CRITERIA.

3.1 Required Signal-to-Noise Ratio. The required signal-to-noise
(S/N) ratio equates to the quality of service that may be excepted
for a specified type of radio_service. Therefore, the required
S/N ratio is an extremely important variable in making radio system
performance analyses. Generally, the required S/N ratio is
defined as the signal power available at the receiver divided by
the noise power in some reference bandwidth. In HF radio, it is
common to express this ratio in dB, (i.e., 10 log S/N), for a
reference noise power bandwidth of 1 Hz. Strictly speaking, this
makes the S/N ratios used in this report S/N density ratios. To
convert from a S/N density ratio to the S/N ratio that would be
detected at the IF stage of the receiver, one would use the
following formula:

S/N at receiver = S/N density ratio (dB) - 10 log (IF
(dB) bandwidth in Hz)

The required S/N density ratio used in making a USACEEIA Frequency
Reliability Table is always shown in the heading material as the
"REQD S/N". The values of required S/N density ratios used in
this report for the user's specified types and grades of service
are shown in Table III. The values shown may be useful to the
reader in interpreting the circuit reliability data given in the
various Frequency Reliability Tables elsewhere in this report.

E | TABLE III. Required Signal-to-Noise Density Ratios for
: ! Various Types and Grades of
- HF Skywave Radio Service
; » TYPE OF SERVICE GRADE OF SERVICE REQD S/N
B
* 3 1.1F1 - Radioteletype not more than one error per 57 dB
: 60 WPM, 1500 Hz 100 characters |
i bandwidth I
f i
E 3A3J - voice, 3 KHz orderwire quality (operator 50 dB
! to operator, 90% sentence '
3 intelligibility
‘ | 300 WPM, Burst CW Tow grade 44 dB

{
= 1
. .1A1 manual CW 90% correct copy at 10 WPM 34 dB
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3.2 RF Noise Levels.

3.2.1 General. Alaska and the Artic, in general, should be very
quiet areas with regard to radio frequency (RF) noise in the HF
band. However, radio operators tend to complain of high levels
of white noise or masking noise. Scientific measurements show
that the Artic has very low levels of atmospheric noise. The low
population density of the Artic indicates that man-made levels of
RF noise should also be low. A possible explanation for the
observed "high levels" is that the human ear is a signal-to-noise
receptor. Due to the fact that signals are greatly attenuated by
the high latitude ionosphere and the poor ground conductivity,
the AGC of the receiver operates at maximum amplification. Thus,
the background noise or set noise (in a poorly maintained receiver)
will seem to be masking the signal.

3.2.2 Atmospheric Noise. The controlling noise in the Artic
should be the atmospheric noise primarily caused by electrical
storms in the lower latitudes. In the USACEEIA HF Skywave
Prediction Program the atmospheric noise levels are computed on
an hourly and seasonal basis as derived from measurements.

3.2.3 Man-Made Noise. Man-made noise can be a serious problem
when operating a radio receiver in the close vicinity of an RF
noise source. High voltage power lines and electrical equipment
will be primary sources since grounding electrical systems in
Artic soil does not constitute a good electrical ground. Radio
sites within line-of-sight of high voltage power lines, arc
welders, hospitals, generators, busy highways, etc., should be
avoided. Man-made noise levels used in this study are for "quiet
rural” at all locations except for Ft Richardson, which is assumed
to be 14 dB noisier at 3 MHz, (i.e., -150 dBw rather than -164 dBw
for "quiet rural".) The assumed level at Ft Richardson is com-
mensurate with a "rural" region which implies careful siting to
achieve this level of man-made noise.

3.3 Interfering Signals. Although interfering signals can be a
severe problem, no information as to signal density or intensity
is available except for the ECAC data bank which is used in the
frequency assignment process. In the Artic interference of this
nature should be more prevalent during the summer months when the
maritime traffic is the heaviest. In this report, interfering
signals are only mentioned but are not considered in the analysis.

3.4 Transmitter Power. Since transmitter power has a direct
bearing on the received S/N ratio, it is an important design
consideration. The available transmitter powers for the radios
to be used during Exercise JACK FROST 77 are listed in Table IV.
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3.5 Hours of the Day. All times specified within this report are
given in Universal Time (UT) which is equivalent to Zulu Time.

3.6 Duration of Analysis. January 1977.
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4. ANALYSIS SUMMARY.

4.1 General Discussion. The analysis summary is presented with a
general discussion of common communication factors to Exercise
JACK FROST 77 first, followed by detailed discussion of each of
the three proposed nets.

4.1.1 Ionospheric Support.

4.1.1.1 Most Probable Ionospheric Mode. One reflection from the
F-layer (1F) is the most probable ionospheric mode for the
relatively short paths to be used during this exercise. Radiation
should be directed upward at angles between 45 to 89 degrees, with
respect to the horizon depending on the length of the path.

4.1.1.2 Sunspot Number. The solar activity during January 1977
is predicted to be at sunspot number (SSN) equal to 13.6. Solar
activity is coming out of an all time low in the 11 year solar
cycle. A low level of solar activity combined with winter condi-
tions in the Artic will seriously detract from the ionospheric
support afforded to HF communications.

4.1.1.3 lonospheric Conditions. The extended forecast for mid-
January 1977 calls for several active periods of the geomagnetic
field from 4 to 9 Jan 77. Otherwise the geomagnetic field is
expected to be generally quiet to unsettled. The resulting long
term forecast for HF propagation conditions are for fair daytime
conditions and fair/poor nighttime conditions. Poor propagation
conditions will be due to enhanced geomagnetic activity, causing
absorption, fading and noise.

4.1.1.4 Ionospheric Disturbances. No major disturbances are pre-
dicted during Exercise JACK FROST 77, but unexpected events are
always a distinct possibility. Ionospheric disturbances, if they
occur, will have a deleterious effect on HF communication with the
great likelihood in the Artic regions of radio blackout occuring
for periods of time ranging from a few minutes to 5 or 6 hours.

A number of commonly occuwing disturbances and their effects on HF
communication are described in this paragraph. Forecasts of these
events and a day-by-day recap of actual events as recorded are
available weekly upon request for the USACEEIA Ionospheric Activity
Report. A telephonic consulting service is provided by the USAF
Global Weather Central at Offutt AFB, NE (forecaster is on-duty 24
hours/day and may be reached at AUTOVON 271-5871).

4.1.1.4.1 Geomagnetic Storm. A geomagnetic storm results from
low energy protons and electrons eminating from a solar flare and
intercepting the earth's magnetosphere. This leads to the distor-
tion of the magnetic field 1ines and is termed a geomagnetic storm

TR IO TR




St Zom coad ool T

T

if the distortion is great enough. The storm results in the
heating of the F-layer which results in an erratic depletion of
the ionization level. This, in turn, is called an ionospheric
storm. In the Artic regions during the winter, an ionospheric
storm results in the lowering of the Maximum Usable Frequency

(MUF) and D-layer enhancement which leads to increased absorption
and a raising of the lowest usable frequency (LUF). Under ex-
treme conditions, radio blackout may occur on a particular circuit.

4.1.1.4.2 Spread-F. Spread-F is a phenomenon which may occur
during an ionospheric storm and is particularly disruptive to
communications in the Artic where it is sometimes known as "auroral
flutter". Spread-F occurs because of the breaking up or dispersion
of the F2 reflecting region. This brings about rapid fading which
is disastrous to HF communications including voice.

4.1.1.4.3 Sporadic-E. Sporadic-E in the Artic night is another
phenomenon associated with geomagnetic storm activity. This event
can be useful to the communicator in that higher than normal fre-
quencies may propagate for a few minutes to a few hours. A patchy
E-layer can cause problems since multipath conditions between F-
layer and E-layer reflections can be disastrous for radio teletype
or data transmission. At lower latitudes sporadic-E layer is a
daytime event but tends to occur at night in the Artic regions.

4.1.1.4.4 Auroral Absorption Event. Often times the Aurora

Borealis (Northern Tights) and geomagnetic storms occur simultaneously.
A large increase in D-layer absorption of HF radio waves generally
occurs in and near the Auroral zone sometimes causing Auroral Blackout.
Generally, these events affect radio circuits in the post-dawn hours.

4,1.1.4.5 Short Wave Fade. A short wave fade (SWF) is a form of
sudden ionospheric disturbance (SID) created when high energy x-rays
and ultraviolet rays strike the ionosphere. The impinging radiation
causes a sudden enhancement of the D-layer which greatly increases
(10 to 30 dB) the absorption of HF radio signals. Typically, a SWF
lasts one to four hours and occurs during the daylight hours. Gen-
erally, the low end of the high frequency band is affected first.

On an HF path the LUF rises rapidly and may cause sudden radio
blackout.

4.1.1.4.6 Polar Cap Absorption. High energy protons from the sun
are deflected by the earth's magnetic fields toward the poles. Here
they produce increased ionization in the D-layer. Severe absorption
of HF radio waves results and may last for several days (especially
in the sunlit polar cap). Polar cap absorption (PCA) is generally
followed by the beginning of a geomagnetic storm.

4.1.2 Antennas.
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4.1.2.1 General. Although electrical designs of antennas are only
considered in this report, every attempt has been made to make use
of simple antennas that lend themselves to use in the Artic.

4.1.2.2 Inverted-L Antennas. The inverted-L antenna is a form of
bent vertical antenna. Generally, it is used to launch a ground-
wave, but it can be designed as a fairly effective skywave antenna.
In either case, the antenna efficiency is highly dependent on the
ground conductivity. In order to use an inverted-L antenna in the
Artic a sizable ground screen will be required to overcome the poor
conductivity of Artic soil. Since groundwave is not expected to be
useful during Exercise JACK FROST 77 due to the ranges required,
and since a simple dipole will outperform an inverted-L at the same
pole height on skywave circuits, the inverted-L antenna is not
recommended for this exercise. In the situation that imposes use
of the inverted-L the antenna should be structured such that the
vertical portion is 0.13 to 0.15 wavelengths and the horizontal
portion should be approximately 0.5 wavelengths long. This antenna
design is optimized for short distance skywave use.

4.1.2.3 Sloping Long Wire. The sloping long wire can be used in
two basic configurations, (i.e., a tilted vertical or a long wire
stretched along the ground). The tilted vertical usually has a
tilt angle of 30 to 60 degrees above the horizon and a length of
slightly more than a quarter wavelength. This configuration is
used primarily for short range skywave transmissions. Generally,
it is built with a counterpoise in line with the antenna wire but
pointing in the opposite direction. This antenna is not practical
for this exercise because of the low operating frequencies needed.
In order to be effective the raised end of the antenna will have to
be supported at a height of 70 feet. The other form of this
antenna is not recommended either since it launches a wave at low
take-off angles rather than the high angles needed for the relative
short distance skywave paths planned for Exercise JACK FROST 77.

4.1.2.4 Dipoles. Half-wave, horizontal dipole antennas (sometimes
called doublets) are ideally suited for use over Artic soil. The
antenna should be elevated to a height of 0.10 to 0.18 wavelengths
above ground. At this elevation an upward looking beam will be
formed. Outward to 75 miles the antenna orientation will have
little effect on circuit performance. For ranges greater than 75
miles the antenna wires should be placed broadside to the desired
direction of propagation. The major problem with the dipole is

that at frequencies around 2 MHz the support poles should be 75 feet
high and not lower than 50 feet. When these conditions cannot be
met, nighttime operations on the shorter paths may be impractical.
Where only one support pole can be obtained, an inverted-vee dipole
can be constructed with the feed point on the central mast and the
arms of the dipole forming an upside down "V". The arms should not

11




droop at an angle greater than 45 degrees from the horizontal.
Also, the arms of the dipole should be insulated from ground by a
height of 10 to 15 feet. The inverted-vee dipole has a radiation
pattern similar to that of a horizontal dipole but with up to 3
dB loss in gain.

4.1.3 Circuit Performance. Circuit performance is measured in
terms of circuit reliability where circuit reliability is defined
as the fraction of the days of the month for a specified hour of
the day for which the desired type and grade of service may be
expected. For example, a circuit reliability value of .90 at 0200
hours for a "REQD S/N = 50" means that on 27 days of the month
(i.e., .90 X 30 days/mo. = 27 days) at 0200 hours an orderwire
quality voice signal will be received at the specified frequency
shown on the USACEEIA Frequency Reliability Table. It should be
remembered when using these tables that the circuit reliability
data is only computed for normal or undisturbed ionospheric condi-
tions. Experience has shown that for communications planning
purposes, circuit reliabilities of .90 or higher are desirable.
Consequently, "operational window" 1§ defined as the block of
frequencies and times for which the circuit reliability is 0.90
or higher.

4,2 Net 1: Bethel/Ft Richardson. This is a major net with the

base station at Bethel and a connecting circuit to Ft Richardson.

Deployed units are located at a distance of 100 miles on any

azimuth from Bethel. The circuit data is listed in: Table |

(coordinates), Table Il (range and azimuths), and Table IV (radios,
’ power levels, and types of service).

4.2.1 Bethel to Ft Richardson. The highest quality service that
can be supported with an acceptable reliability throughout most
of the day is Burst CW (REQD S/N = 44 dB). This level also cor-
t responds to a low quality voice signal so both voice and manual
CW (which requires a much lower signal to noise ratio) are pre-
dicted to yield adequate reliabilities. The computed Frequency
Reliability Table for this level of service is shown as Table V. ]
As this Table shows, the optimum hours for operation lie between
sunrise and sunset. The circled values in Table V indicate those
hours and frequencies for which a single channel of radio tele-
type has a circuit reliability of 0.90 or higher.

2

4.2.2 Ft Richardson to Bethel. The highest quality service

that can be supported on the circuit with an adequate reliability
is radio teletype (REQD S/N = 57). The increased time availability
for this circuit is predicted because of the assumption that Bethel
is in a quiet rural location rather than the “"rural'' assumption
used for Ft Richardson. The computed Frequency Reliability Table

12
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UeSeARMY ~NMMUINICATIONS-ELECTRONICS ENGINEERING INSTALLATION AGENCY

FREQUENCY RELIABILITY TABLE
PRNAJFCT 237 RPA 7630C.0 DCA SSN 13,6 JANUARY 1977
RETHFL, AK TO FT. RICHARDSON AZIMUTHS MILES KM
50482N =~ 161,92V 61.25N = 149.68W 80.52 271.15 406.7 654.5

TYPE NE SEOVICE BURST CW MINIMUM ANGLE = .0 DEGREES

XMTR 2 » 30  HW DIPOLE (H 120191 [L =+50) [A -0) OFF AZ =
RCVP 2 » 30 HW DIPOLE (H 120191 [L =¢50) [A =-0) OFF AZ =
PAWER = « 600K 3MHZ MAN-MADE NOISE = -1490BW REQD.S/N = 44DR
FREQUENCIES IN MHZ

UT 240 245 3.0 440 4e5 540 640 760 Be0 940 10,0

02 e85 o51 .15 - - REL.

04 - = = - - RELe

0% - - - - - PREL.

08 - - - - -~ REL.

19 T E 76 28 12 0k = = = = = BELe

1’ H .06 .86- 047 027 013 - - - - - REL.

16 [,9% .93 ].83 .3¢ .13 =~ - - - = = REL.

165 (99) .02 .78 .26 07 - - - - - - REL.

18 .28 | .90 - - - REL.

’0 051 083 '1‘ 005 - pELo

22 « 09 o6? 65 «32 e06 REL

26,18 .72 063 29 .04 REL.

Ur 00 02 04 06 08 10 12 14 16 18 20 22

MUE  Beb 740 4eb 303 3¢2 3e6 4e0 3e7 345 4eb 646 Bo5

ENT 607 548 3¢8 2¢4 263 2e6 209 2¢8 247 3¢5 5¢3 €48

O TIMES LHen RTT

/1S .90 en MicHeRr

NASHES TN FLTABILITY LINES SIGNIFY RELIABILITIES OF CO PERCENT

PRAVINE UPNATE INFORMATION TO THIS AGENCY

FART HJACHUCA, ARIZONA 85613
AUTOVNN 879=6779

TABLE V
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for the circuit with radioteletype having a character error rate
of not greater than 1 per 100 is shown as Table VI. As shown in
Table V, teletype service is possible during daylight hours; but
a reversion to marginal voice service or burst CW is predicted
during nighttime. As is shown on this Table, the optimum hours
of operation are between sunrise and sunset; although a marginal
window of operation is predicted to be available throughout the
day if frequencies as low as 2 MHz are used during the night.

4.2.3 Bethel to Deployed Detachments. The required types of
service for the sub-net are voice and manual CW. Voice service
is predicted to provide adequately reliable service on the hours
between sunrise and sunset and inadequate reliabilities at night.
Optimum windows for these circuits lie between 2.0 and 4.5 MHz
between 2200 U.T. and 0200 U.T. Typical charts for manual CW
(0.1A1) communications between a base station and out stations

at distances between 25-300 miles from the base station are

shown in Appendix |. These Tables show that manual CW operations
are predicted to have optional reliabilities during daylight hours
and limited capability during the night. The night operational
window narrows to 2 MHz except for 0500 to 0900 U.T. when the
frequency of optimum traffic (FOT) drops below 2 MHz. As the
range between the base station and the deployed unit increases,
the likelihood of support failure at 2 MHz during the early night
deminishes.

4.2.4 Deployed Detachments to Bethel. The required type of
service For this circult 1s 300 wpm Burst CW (REQD S/N = 34).
] Typical charts for these circuits are s O™ Ry pendix | 1. As
’ these charts show, Burst CW service is predicted to be reliable
! throughout the day except for the periods between 0500 U.T. and
! 1100 U.T. on circuits with less than 75 miles range and decreas-
ing to 0500 U.T. to 0900 U.T. between 75 and 100 miles. Fre-
quencies close to 2 MHz will be needed for nightime operation,

4.3 Net 2: Kodiak Naval Station/Ft Richardson. This is a

major net with a base station at Kodiak Naval Station and a con-
necting circuit to Ft Richardson. Deployed units are located at a
distance of 0-200 miles on any azimuth from Kodiak Naval Station.
The circuit data is listed in: Table | (coordinates), Table I
(range and azimuths), and Table IV (radios, power levels, and

types of service).

ERCR N

4.3.1 Kodiak Naval Station to Ft Richardson. The highest level
of service that is predicted to be supported with an adequate
reliability is voice (REQD S/N = 50 dB). A computed Frequency
Reliability Table for this type of service is shown in Table VII.
As shown, daytime operation is quite reliable. Low quality voice

B e T S S S
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UeSeAAMY CIMMUNICATIONS~ELECTRONICS ENGINEERING INSTALLATION AGENCY

FREQUENCY RELIABILITY TABLE

PRNJFCT 237 RPA 76350.0 DCA SSN 13,6 JANUARY 1977
FT RTCHAARDSON TO BETHEL»AK AZIMUTHS MILES KMe
A1.?285N = 149,68W 60.62N - 161.82W 271.15 80.52 4Q06.7 654,
TYPE NFE SFRVICFE TTY MINIMUM ANGLE = «0 DEGREES
XMTR 2 » 30 HW DIPOLE _ [H 12.19) (L =.50) (A -0) COFF AZ = 0
WY * 2 + 30 HW DIPOLE (H 12.19) CL =4¢50) (A -0] OFF AZ = 0
PINER = «200KW 3MHZ MAN-MADE NOISE = ~-166DBW REQD+S/N = S57DR
MULTTIPATH POWER TOLERANCE = 10D8B MULTIPATH DELAY TOLERANCE = 2,0MS,
FREQUENCIES IN MHZ
UT 2.0 2.5 3ol 4e0 4e¢5 560 640 760 B8e0 9.0 10.0
02 oR2 [ 497 498 <99 99 <97 | ¢85 451 L15 - ~ REL.
- - - - - - ~ MP PROB
04 095 «96 96 082 057 028 - - - - - REL.
~y - - - - - - - ~ MP PROB
06 07._89: 081 «63 .18 «07 - - = - - -~ REL.
- 4= - - - - - - - - - MP PROB
08 oﬂ-" 077 e95 012 «04 - - - . - - REL.
- - - - - - - - - -~ MP PROR
10 s 9?7 «87 072 027 012 Y L - -~ - — - REL «
- - - - - - - - - - - MP PROB
12 Je91] +89 ,81 bl 425 L12 - - - - - REL.
- - - - - - - - - - MP PROB
164 |089' eRE 477 o431 .12 - = = G - ~ REL.
- - - - - - - - - - MP PROB
16 86 o173 e22 006 = - - Ly o b REL .
- e - e g - - - - - - - - MP PROS
12 b6 86,87 oS2 a9 2% a4 = = s = BRI,
| 51 .8 -I B6 <47 A8 85 6% 3% 0% A = :ELPROB
20 «51 «82 «86 «87 «88 8 Y-} . 0 . - .
! “ s i - - - - - MP PROB
22 W18 462 oT1 [ e95 696 97 93 ] 84 <6& .31 .06 REL.
- -y i - - - - - - - - MP PROR
: 26 426 469 |96 +98 298 +98 495 ]| 486 <63 .28 .04 REL.
! - - - - - - - - - - - MP PROSB
; ur 00 02 04 O06 08 10 12 14 16 18 20 22
$ MIFE  Belb Te0 466 363 342 366 4e0 347 3¢5 44 6.6 8.5
! ENT  he7 548 368 2¢4 263 266 2¢9 2¢8 247 3¢5 543 6.8

NASHES TN RELTARILITY LINES SIGNIFY RELIABILITIES OF 00 PERCENT
NUMBERS TN MP LINES INDICATE FRACTION OF TIME MP MAY BE A PROBLEM
ON RTT f£KTS AND DATA CKTS ONLY

PROVINE UPNATE INFORMATION TO THIS AGENCY ATTN: CCC-EED=-PED

FNRYT 4JACHUCA, ARIZONA 85613
ANUTAVYNAN R70-6779

TABLE VI
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UeSeARMY COMMUNICATIONS=ELECTRONICS ENGINEERING INSTALLATION AGENCY

FREQUENCY RELIABILITY TABLE

PROJELCT 237 RPA 7620C.0 DCA SSN  13.6 JANUARY 1977
KANTAK STATINN TO FT RICHARDSON AZIMUTHS MILES KM,
57 20N = 153,40V 61.25N = 149.68W 23,59 206,78 309.1 497.4
TYPF NF SFRVICE VOICE MINIMUM ANGLE = «0 DEGREES
XMTR 2 » 30 HW DIPOLE [(H'12.19) [L =.501 (A -0] OFF AZ =
Liah'A ? » 30 HW DIPOLE {H 12,197 TL "=,501 (A -0] OFF AZ =
FOWFP = « 200X W 3MHZ MAN-MADE NOISE = =149DBW REQD.S/N = 5008

FREQUENCIES IN MHZ
UT 2.0 2.5 3.C 4¢0 4e% 5.0 6.0 7.0 8,0 9.0 10.0

0? « 9?2 «95% 986 .97 095 «88 952 0 12 = - = REL.
06 «92 «94 «91 46 o195 - - - - - - REL«

0% « 84 «70 'y «06 - - - - - - - REL «

0B «R3 66 <3B .05 - e - e = - REL.

10 «90 «80 «56 ol4 «05 - - - = - - REL.

12 «90 oR& «73 28 012 «05 - o~ L - - RELe.

164 .89 .87 .62 .10 - - - - - - - PEL.
15 « RO «82 61 10 = s - - - - - FEL.
18 075 «79 «80 «53 32 016 ol e - - = REL«

,0 .11 068 074 080 080 075 050 023 .08 = _ PEL.

22 006 .63 064 90 091 091 087 070 038 .OE - PEL.

24 02? .56 092 « 56 096 «95 088 «66 «29 b b REL.

ur 32 02 (/T 06 08 10 12 14 16 18 20 22
MU E 7¢5 6.1 460 3¢0 269 362 346 343 3,2 4e2 643 7.8
FNYT Al 540 343 262 261 264 266 245 265 364 5.0 6.2

NASHES TN RFLTARILITY LINES SIGNIFY RELIABILITIES OF 00 PERCENT

PAVTINE YONATE TNFURMATION TO THIS AGENCY ATTN: CCC-EED=PED

FNORT HYACHUCA, ARIZONA 85613

AUTOVNN 879=-K779

TABLE VI
——
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may be possible during the night if frequencies close to 2 MHz
are used.

4.3.2 Ft Richardson to Kodiak Naval Station. The highest level
of service that is predicted to be supported with an adequate
reliability is voice service (REQD S/N = 50 dB). Lower grades
of service can also be used over this path. A chart for this
circuit utilizing voice service is shown in Table VIII.

4.3.3 Kodiak Naval Station to Deployed Detachments. The required
levels of service for these circuits are voice (REQD S/N = 50 dB)
and manual CW (REQD S/N = 3.4 dB). Reliable 30 watt voice and
manual CW communications are predicted to be possible throughout
the day except for the hours between 0500-0900 U.T. when the
probability of ionospheric support is predicted to be below 90
percent especially at the shorter ranges. Operations during these
hours should be avoided. Frequency Reliability Tables for these
circuits are shown in Appendix |.

4.3.4 Deployed Units to Kodiak Naval Station. The types of
service required on these circuits is voice and Burst CW.
Frequency Reliability Tables for these circuits (ranges 25 to 200
miles, power 15 watts) are shown in Appendix Il. The type of
service shown on these charts (i.e., Burst CW) is equivalent to
marginal quality voice service. The optimum times for operation
are between 2000 U.T. and 0200 U.T., as shown on the charts.
Operations at other hours are predicted to be restricted to a
narrow window between 2,0 and 2,5 MHz. The major effect of
distance on the reliability of these circuits is in the predicted
optimum traffic frequency. As the distances become greater (up
to 200 miles), the optimum traffic frequency is r =dicted to rise
and the windows of operation are predicted to increase.

L.4 Net 3: Ft Greely/Ft Richardson. This is a major net with
the base station at Ft Greely and a connecting circuit to Ft
Richardson Field units will be deployed from 0 to 50 miles
around Ft Greely. The circuit data is listed in: Table |
(coordinates), Table Il (range and azimuths), and Table IV
(radios, power levels, and types of service).

4.4,1 Ft Greely to Ft Richardson. The type of service that is
predicted to be supported with even a marginal reliability is
manual CW. The factor which is limiting the success of this
circuit is the proposed use of the KWM-2 radio. The KWM-2 has
a 3.4 MHz low-end cut-off frequency. Consequently, use of this
radio is limited to daytime hours. This radio should not be
used if nighttime operations are required. A typical frequency

17




UeSeARMY CAMMUNICATIUNS—=ELECTRONICS ENGINEERING INSTALLATION AGENCY

FREQUENCY RELIABILITY TABLE
PROJFCT 2137 RPA 7625040 DCA SSN 13,6 JANUARY 1977
FT PTICHARNSNN TO KODIAK STATION AZIMUTHS MILES KM,
61¢?5N = 149,6RW 5Te20N = 153,40V 206.78 23,59 309.1 497 .4
TYPE NF SERVICE VOICE MINIMUM ANGLE = «0 DEGREES
XMTR 2 » 30 Hw DIPOLE [H 12619 CL =¢50] [A =-0] OFF AZ = 0
RCVR 2 » 30 HW DIPOLE (H 12.191 (L =.501 [A =-0) OFF AZ = 0
POWER = e 40DKW 3MHZ MAN-MADE NOISE = -16608BW REQD.S/N = 50DR
MULTTPATH POWER TOLERANCE = 10DB MULTIPATH DELAY TOLERANCE = Z2.0MS.
FREQUENCIES IN MHZ
UT 240 25 340 440 4¢5 5.0 640 70 800 9.C 10.0
02 « 99 «99 «99 «98 «96 «89 «53 012 b i = REL s
| = = = = «09 o - - - KMP PROR
| 0s + 99 «99 «95 048 el " = = o I ‘ REL »
: - 07 - - ~ - - - ~ MP PROB
f 06 192 |75 .47 07 - - - - - - - REL
' - .53 .22 €1 - - - - - - - HMP PROR
v o «91 o 71 e41 «05 = - Sy - - = ) REL.
- .50 .19 - - - - - - - - MP PROSB
10 e 96 «85 062 15 «05 - = - e g L REL.
- ¢39 .04 - - - - - - - MP PROSB
12 097 91 76 029 13 «05 = o = = = REL.
= 58 012 04 bt 't i = = oy MP PROB
16 ¢« 95 «87 «69 oll - = - ot = - -~ REL « :
o= - e 40 01 - = - - ] - - MP PROR ‘
16 e 9% «B8 065 10 =t = = s = = bt REL .« ;
= .01 - - - - - - MP PROR 3
18 | .94 61 18 - - - - - REL. |
- - 05 - - - - - MP PROB
: 20 .80 ] +93 .95 <96 .94 5T 426 .09 - - REL.
«99 = L - i 26 +06 «01 % . MP PROB
22  oT7 ] «91 498 499 .98 092 o7& <40 ,08 = REL.
= - - - - 26 - - - MP PROB
24 _p9O 97 99 e 99 «98 .e89 267 29 — eow REL.,
- - = - = - a7 - - - MP PROB
- ur 00 02 04 o6 o8 10 12 14 16 18 20 22
F | MUE 7.5 Bs1l 440 3,0 249 342 3.6 343 3,2 4.2 643 7.8
FOT 640 560 363 262 20l 264 266 205 265 364 5.0 6.2

( NDASHFS TN RELTABILITY LINES SIGNIFY RELIABILITIES OF 00 PERCEN]T
NUMBRERS TN MP LINES INDICATE FRACTION OF TIME MP MAY BE A PROBLEM
AN RTT CKTS AND DATA CKTS ONLY

CCC-EED-PED

PRAVINE UPHATE INFORMATION TO THIS AGENCY ATTUN:

e

FORT HUACHUCA, ARIZONA 85613
AJTOVAN R79=-6779

: TABLE VIII
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reliability table for manual CW operation is included in Table
IX. Voice service is predicted to be possible only during day-
light hours and in a narrow window of operation.

L.4.2 Ft Richardson to Ft Greely. The highest level of service
that is predicted to be supported with an adequate reliability
is voice (REQD S/N = 50 dB). A Computed Frequency Reliability
Table for this type of service is shown in Table X. However,
the return link from Ft Greely is only capable of supporting
manual CW for most hours of the day primarily due to the low-
end cut-off frequency of the KWM-2 radio. Voice operation may
have to be limited to the hours between 2200 U.T. and 0200 U.T.
unless another radio capable of operating at 2 MHz is used at

Ft Greely.

4.4.3 Ft Greely to Deployed Units. The required levels of
service are voice and manual CW. Voice service is predicted
to be of poor quality and unreliable. Optimum hours of
operation are between sunrise and sunset. The hours between
0400 and 0900 should be avoided due to a low probability of
ionospheric support. Frequency Reliability Tables showing
this type of service are included in Appendix I,

L. 4.4 Deployed Units to Ft Greely. The type of service required
on this circuit are voice and Burst CW. A set of frequency re-
liability tables for ranges from 25 to 50 miles utilizing Burst
CW service (REQD S/N = 44 dB) are shown in Appendix Il. A poor
quality voice service is possible on circuits with a signal
quality equal to that used for Burst CW communications. As

the charts show, the optimum traffic frequency is predicted to 5
rise as the circuits become longer in length. Thus, the avail-
able window of operation Is predicted to become larger also.
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JeSeAPMY COMMUNICATIONS=ELECTRONICS ENGINEERING INSTALLATION AGENCY

FREQUENCY RELIABILITY TABLE .

PRNJEFT 237  RPA 76400.0 DCA SSN 13,6 JANUARY 1977
FT GREELY TO FT RICHARDSON AZIMUTHS MILES KM,
664.50N = 145.50W 61425N = 149.68W 21226 28454 26042 41848
TYPE NS SFRVTCF MANUAL CW MINIMUM ANGLE = .0 DEGREES
XMTR 2 » 30  HW DIPOLE (H 12,19) L =5501 (A =Q) OFF AZ = 0
RCVR 2 » 30 HW DIPOLE (H 12.19) [L =+501 CA =0 OFF AZ = O
PNWER = «100KW 3MHZ MAN-MADE NOISE = =1490By REQD.S/N = 34DR
d FREQUENCIES IN MHZ

YT 2.0 2¢5 340 440 4¢5 5.0 6.0 7.0 8.0 9.0 10.0

n? 094 «95 «95 92 «83 65 o16 - - - - REL .

04 93 oR6 « 70 ' 023 «09 - - = - - - REL .

06 «79 .5‘ 25 I - - .- = - i = - REL «

08 .90 .65 .33 ) - - - - = = = = Afta
k

10 096 084 obl“ol" 0040 - - - - - - REL.
[

12 « 96 «89 «73 19 « 04 - - - - - - REL.

16 491 oB1 55 ge06 = - - - - = o BELs

x
16 94 R4 .52(.07 - - - - - o - REL .«
B

18 479 .81 780 .38 .19 08 = - - - « REL.

20 o799 JRB .89 B8 o83 +72 429 = - - =« PRELe
M.
?? 075 087 089 l 090 090 088 074 O‘OZ .08 i - pElo

24 + 95 +99 99 1 «99 «98 «95 76 «35 «06 - (s REL.

uyr 20 02 04 06 1] 10 12 14 16 18 20 22
MUF  6¢h 563 364 266 207 3¢2 304 3¢l 3¢l 3¢9 5.6 649
FOT 8566 4e4 2¢5 169 260 204 206 204 2¢5 301 4o5 545

NASHES TN RFLTARILITY LINES SIGNIFY RELIABILITIES OF 00 PERCENT
PRAVINE UPNATE INFORMATION TO THIS AGENCY ATTNt CCC-EED-PED

FIRT HUAZHUCA, ARIZONA 85613
AUTOVON 879-6779

TABLE IX
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UeSeaRMY COMMUNICATIONS—-ELECTRONICS ENGINEERING INSTALLATION AGENCY
FREQUENCY RELIABILITY TABLE .

PROJECT 227 RPA 76450.0 DCA SSN 13,6 JANUARY 1977

FT RICHARDSANN TO FT GKEELY AZIMUTHS MILES KMo
A1e?5N = 149,68W 64.50N = 145.50W 28.54 212.26 26042 418.8
TYPE OF SERVICE VOICE MINIMUM ANGLE = «0 DEGREES
YMTR ? » 30 HW DIPOLE (H 12.19) [L =+50]1 [A -0] OFF AZ = 0
RCVR 2 » 30 HW DIPOLE [H 12,19] [L =¢50) [A =-0) OFF AZ = 0
PNWER = +400KW 3MHZ MAN-MADE NOISE = -166D8BW REQD.S/N = 50D8

FREQUENCIES IN MHZ
U' ,.o 205 3'0 400 4.5 5.0 b'o 7.0 8.0 9‘0 10.0

02 [e95 +96 497 .93 ) o84 <65 .16 - - - = REL.

04 90| «86 <69 423 .09 = - - - - = REL.

; 06 Q7° 05‘ .25 - - - o - - - - PE‘_.
- o,

DR feBO, ¢65 433 = - - - - - - - REL.

10 J.95] ¢84 .60 .14 .04 = - - - - - REL.

12 J.93 ] 487 .72 .18 04 - - - - - - REL.

R e

14 Je90f .80 053 05 - - - - - - - pEL.

14 095 ‘3‘ «53 «07 -~ o= - b - - = REL.

\ -
18 eBG \ o86 N\ ,81 040 20 «09 - - - - - REL.

| 20 o84 [.91 92| .89 .84 .73 29 - - - - KEL.
22 .82 .90 .92

f'h 26 1496 499 499 499 98 .95 | 476 435 06

75 042 «08 o - REL.

REL .

ur 00 02 04 06 08 10 12 1¢ 16 18 20 22
3 ; MUF  Aeb 563 304 246 2e7 362 304 3¢l 3¢l 3.9 5.6 649
EOT  B56b 4eb 245 169 260 244 266 2¢& 225 3¢l &5 5.5

DASHES TN RELTABILITY LINES SIGNIFY RELIABILITIES OF VO PERCENT
PROVTINE UPNATE TNFORMATION TO THIS AGENCY ATTNt CCC-EED=-PED

FNRT HIATHICA, ARIZONA 85613
AUTOVAN 879-6779

TABLE X
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BASE STATION TO DEPLOYED UNITS
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U'aSeaKMY CUMMUNICATIONS-ELrCTINUNICS ENGINEEKING INSTALLATION AGENCY

FrReQUiNCY RELIABILITY TABLE

POPYECT 237 KPA 7610040 OC& SSN  13e6 JANLARY 1677 3
SASFSTATION 10 25 MILFS AZIMUTHS MILES KMo -
L1  2EN = Ll4G.BEW £1e25N = 148,934 8959 ¢7C.41 3549 431

TYPE (CfF SERVICE MANUAL Cw MINIMUM ANGLE = o0 DEGREES

xvte z e 30 HW DIPCLE [H 12.19) (L =+5C) [A =u) OFF Al = !

PAVe 2 » 30 Hw DIPOLF (H 3.05) (L =+50) (A =0) GFF A2 = v

"vER = e015KwW 3MHZ MAN=-MADE NCISE s =-166UBW REQD«S/N = 340DB

FREQUENCIES IN MHZ
uTt 2.0 245 3.0 4.0 4.5 Z¢0 6e0 Teu 80 G40 1C¢s0

027 097 97 .97 .82 57 W27 - - - - - RELe
04 492 77 <50 oG8 = - - - - - - Rel.
C6b  «69 24 41D - - - - - Sparel - REL.
CE 77 «40 413 = - - - - - - - Rkl
1L +90 65 ¢33 =~ - - - - - - - REL.
12 92 7R o4t 403 - - - - - - - RtL.
14 .88 & o8 - = - - - - - - REtlLs
16 493 €5 2R - - - - - - - - REL. 3
1€ 87 o486 «69 o158 407 - - - - - - REL. ;;Eg
] 207 .92 .93 .92 .83 L6t 439 - - - <= Rtle
’ 22 = 493 494 493 .8S 81 43 .05 - - - Rcle
24 o999 499  «9Y W9t 493 kg 38 405 = - - Rele
] ¢T oL ©2 % B8 o6 10 42 1% 18 A% w2
; MUE 90E 406 200 243 244 200 30U 2T 247 345 449 LS
FCT  4e7 2e3 242 1e7 168 Zeu 203 2¢l 2¢2 248 345 47

YACUFS [N RELIARILITY LIMNES SIGNIFY RELIABILITLES CF CU PERCENT
PNV IDE UFDATE INFORMATICN TO THIS AGENCY ATINSG CCC=-EED=-PED

©I°T HUACHUCA, ARIZONA RYE13
ANITAVEON 379=¢779
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|

— : -m-upm-u_—q-U--Hu-"H-ﬂﬂﬂﬂﬂﬂﬂ.ﬁ—-.-uu-w.‘!‘
l'eSedw™y COMPUNICATIUNS=ELHCIRUGNICY EMGINGERING INSTALLATION ACENCY §
1
FEEQUENCY RELIABILITY TABLE |
PONYECT 237  KPA 76200.0  DCA SSN 13.6 JANUARY 1977 ?
PASESTATICN T0 50 MILES AZIMUTHS MILES KM,
Al1e?2EN = 14G,R¢EW tle24N = l4beliw 89.97 271 .45 95.0 39,9

ov UEGRELS

- TYPE [CF StkVICE MANUAL Cw

MINIMUM ANGLE =

YMTR 2 p 3G Hw DIPOLG [H 12419) (L =450 [A =0) ubF 42 =
°fVE 2 s 30  Hw [IROLE [H 24050 [L =+50) [A =0) GFF a2 =
PAWER = LO15KW 3¥A7 MAN=MADE NOISE = -1660BW REWD.S/N = 3408
FRECUENCIES 1IN MHZ
LT 2ol 265 3sd %60 %e5 5¢0 640 Te0 640 9¢G 100 J
UZ 9T 9T 91 488 357 228 = w = =ml = BEba
DA - SB8 W TT W Bl B B TR e e i
GE BT 3% <0 = w o= s m o owm = = REka
Bl WIE Al Sl = m s ke T e e w L
SB . l a M r  1  a gml a Sk
12 W88 AP0 WAE WA = o ® o w owm o m | w = WL :
FTTRPE Y SEle 't WL S Uy - MU SR T 9 3
16 »93 . SGE WBE e me e e T e Rk >
16 480 oB6 79 20 AT = s = =« = REks
2L e92 492 493 o84 67 .41 = - - - - REels »
22 ¢93 493 oS4 «92 .86 8] oA W08 = = = RELs
26 499 B9 409 98 98 BT LI L08 ST =TT A mEk.
LT 0 02 u& 08 ©8 26 12 14 18 18 20 22 i
MU 508 Sel e 243 b 2¢8 38 el BT 3e3 RV Bad
FET Ae? Dot 242 Ie? Aot 208 Zod 2el 2o 2uh 349 &w
MACYES IN KELIAFILITY LINFS SIGNIFY KELIABILITIES OF 00 PERCENT
00NVIDE UFUATL INFORMATION TO THIS AGENCY ATTNG CCC-EED=PED

FA0T HUACHUCA, ARIZUNA 85613 O AR
AILTAVON 6796779




UeS el Y COUMMUMICATIONS=ELECTIROUNICS enGIPebRING INSTALLATIJIN AGENCY

SRRVIEE

ALITAYEN

LPLAT G

INFORMATION

FAeT HUACHUCA, ARIZCONA 85613
879-6779

TO THIS AGENCY

ATTiNG

CCC-tLD=PED

FRLQUENCY KELIABILATY TABL¢
PONJECT 237 RPA 7630040 OCA SSMh 13.¢ JANUARY 1677
PACCSTATION T 79 MILES AZIMUTHS FILES KMe
51629 = 149.7306W Fle23N = 147.42W 6991 412005 8lel 13Jec
TYPF CF StrVICE MANUAL Cw MINIMUM ANGLE = eC LcGREES
V"tfr UZ o 30 AW DIPULE [H 12.149]1 (L ’q??] (A_'U] GFF AZ =
prye 2 o 3y Hw CDIFCLE [H 34u5) [L =450) [A =0) OFF A7 =
PAWER = eclfkw IMHZ MAN-MADC NOISt = -1660Db6W REQDeS/N = 34D
FRECGUENCILS IN MHZ
uT 2ol 2e¢F 3.0 el 4e¢5 He (O €e 7.0 8eV .0 1‘4.\)
(2 97 467 o497 €3 o459 .29 = - - - - REel, }
"A
Ca «92 o717 91 PRIL - b - e - - - RElL o
CE WA «35% o1 ~ - - - S — -~ L REL « >
Ce « 75 ¢4 3 014 - e = - - - - it Rel e
1C Y ot8 036 o4 - = - - - - o RelL o
12 o992 79 o935 o006 - - - - - - =  REL s
14 oB5 465 29 - - - - - - - - REL.
l(‘ oG4 067 03() = = e = - - = - REL o
1¢ okt ottt «71 2] L& = - = i > i ReEL
20 492 493 493 4€5  oTC 44y = = - = - Rtl.
{ 2¢ «93 «62 «G3 «93 «G( «b3 Y] «C7 - - - REL o
24 «96 59 « GG «9F 094 « 84 o4l «06 s - - Ritloe
7 ——— - p— U E—— - A - SIS <diai - - D —.
' LT ©. <2 04 06 £& 36 32 3¢ 36 18 @0 2
i MUF  Se8 407 300 Zeé 264 208 360 267 267 3¢5 540 €4C
t FOT 4ot 368 262 1e7 1e0 2el 263 2e1l 22 2e8 4e0 4,.F

i
1

NASHES IN KeLIABILITY LINFS SIGNIFY R:zLIABILITIES CF GG PERCENT

v
J

Iwwve
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1"eSetRMY CLMMUNICATIONS=ELEeCTRCNICS LANOGINLERING INSTALLATIIN AGENCY

FREQUENCY ReLlAolILITY TABLE

eRnJeCY 227 KFA 764000 DCa SSN 13.0 JANUARY 1677
TASFSTATICN TN 1CC MILES AZIMUTHS MILeS KMe
A1 e25N = 14%9%5EW 61e22N = 1404670 859.72 272.52 106.1 1707
TYOF COF SERVICE MANLAL Cw MINIMUM ANGLE = oV DEGREES
YMTR 2 » 3 Hw CIPGLE (R 12.19) [L =¢50) [A =0] OFF AZ =
Prve 2 o 20 Hw D1FOLE [H 3e0f) [L =¢501 [A =U) OFF AZ =
PAWFR = «L15KW 3IMHZ MAN-MADE NJISE = =-166DBW REQDeS/N = 3408

FREQUENCIES IN MHZ 4
UT 240 2¢5 340 4el 405 540 640 Te0 6.0 9oC 1040

C2 «6G7 «97 97 .84 .61 31 - - - = = RtlL.
0% 92 76 452 09 = - - - - = - RELe
0 «71 37 12 = - - - - - - - REL.
Gt «79 44 .16 - - - - - - - - Relo
IC  «S1  «€9 o34 L04 = - - - - - - Rcle
12 «92 <69 452 405 - - - - - - - Rtl.
14 466 466 o431 = - - - - - - - REL.
16 «94 <69 32 - - - - - - - - REL.
16 <86 o866 «73 o423 409 = - - - - - REL.
20«91  4S3 493 .86 472 49 eLG - - - - REL.
22 492 «92 «93 493 490 b4 51 LiC - - - Rtl.
24«9 .99 499 LG8 495 406 +44 07 = - - REL.
LT o 02 o4 06 &8 18 12 1% 16 18 0 22
FUF 549 47 341 244 2044 208 3¢l 2e8 2¢8 346 5eC 6ol
FCT 4ot 2349 242 la7 1leb 2¢1l 243 26l 2e¢2 269 4ol 4e9

YASHES IN RELIARILITY LIMES SIGNIFY RELIABILITIES OF 00 PERCENT

°3NVIDE UPDATZ INFOPMATION TO THIS AGENCY ATTN: CCC-tED=PED

FAPT HUACHUCA, ARIZCNA B85€13
AIITAVON B7S=0779

v
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UeSear MY CTOMMUNICATICNS-ELTCTRONICS eNGINELRING INSTALLATION AGENCY

FREQUENCY ReLIABILLTY TABLE

CONJECT 237 FPA 7670040 DCA SSN 1346 JANUARY 1977
aACFSTATLION TN 12% MILES AZ1IMUTHS MILeS KM,
A1 25N = 14G9.8¢€W C1e20N = 145¢92W 89.76 27324 1314 2169
- TYPF (F SERVICE MANUAL Cw MINIMUM ANGLE = oC DEGREES
Y4vo 2 o 3y Hw CIPOLE [H 12.i9) (L =450] [A -0] GFF AZ =
TAYET 2 @ 38 Hw DIPCLE (H  3.05%) (L =e506) (a =u) OFF A7 =
S PNWFR = WCl5KW IMH? MAN-MAD: NOISE = =166D6w REQD.S/N = 3408

FREQUENCIES IN MHZ
LT 2.0 &eb 3.0 4.0 4.% £Ee0C 6.0 7.0 8.0 9.0 1042

G2 96 o971 97 .85 64 o34 - - - - - REL.
€4 o592 «T9 o544 o1 = - - - - - - REL.
56 72 «39 413 - - - - - - - - REL.
OF  +81 <47 W17 = - - - - - - - PEL.
10 o92 71 <40  o0% - - - - = = = RELe
12 92 81 «55 06 = - - - - - - KEL.
14 89 <68 433 - - - - - - - - Rele
16 +95 72 o34 = - - - - - - - REL.
16 oE& €7 o475 <26 <11 L& - - - - - Rcl.
26 092 92 «93 BT 4715 5% 06 <= = = = REle
22 e91 492 93 493 491 485 456 13 - = - ReL.
26 o555 095 459 (Gt «95 oB7 <46 10 - - - REL.
LT €0 w2 04 €6 ©8 10 12 1« 16 18 20 22
MUF  €el 4B 30l 244 269 269 3¢l 248 248 3.6 541 642
FOUT  4e% 249 2¢2 1ef 1leo 26l 264 241 242 269 4ol 540

NASYLS IN RELIABILITY LINES SIGNIFY RELIABILITIES OF .U PERCENT

PPOYIbe UPDATe INFORMATICON TO THIS AGENCY ATTIN: CCC=ttD=PLD

T70T HUACHULCA, ARIZCNA 8ZS¢13
AITAVON 876=0779




MeSeARMY (CMMUNICATICNS-ELeCTRCNICS ENCINLERING INSTALLATION ACENCY

FFeQUFNCY RELIABILLITY TABLc

SINJECT 237 RPA 76500.C DCA SSN 13,606 JANUARY 1677
NASFSTATION TO 15C MILES AZIMUTHS MILES KM,

AF1e LN = 14G,REW ElelbN = 145,6i7w 39,72 272483 1956.1 251ec¢
TYrF OF SERVICE MANUAL Cw MINIMUM ANGLE = o DEGRFES
YMTP 2 p 2y HW OIPGLE [h 124191 (L =.5C1 [A -0) OFF AZ =
e~\R 2 » 3V Hw DIPOLE [H 3.35) (L =.50) [A =0) GHF AZ = v
PAWER = eJ1EKW 3MHZ MAN-MADEt MNUISE = =1606DBW REQD.S/N = 340C

FREQUENCIES IN MHZ _
uT 2.0 2e¢2 3e00 4.0 45 560 6.C 7.0 8.0 9.0 1040

L2 «96 97 <97 8T 68 439 =~ - - - = REL.
€4 93 oBG o56 <11 03 - - - - - - REle
0E 73 <4l W16 = - - - - - - - REL.
0B 82 4«5 +19 = - - - - - - - REL.
10 «92 o722 43 06 = - - - - - - REL. _
12«93 B2 <57 07 = - - - - - - Rel. 1
14 <69 <70 <35 - - - - - - - - Ktle
16«99 Th AT 03 = - - - - - « RELA :
18 B8 - 487 +77 29 413 05 o~ - - - - KEel. wmgi
’ 0 491 «92 <93 W88 LTE <59 WG~ - - - REl.
? 22 90 452 «93 493 91 87 61 w219 = - - REL.
26 o955 499 49C  .GE  49¢ 485 .54 413 - - - REL.
! LT vl 02 uv4a Q6 (s v 12 14 158 18 26 ce
. PUF  6el 4eB 36l 204 269 209 342 208 2¢8 347 5e¢2 643
i FOT 540 4e0 2¢3 108 169 262 2e% 242 243 30 %2 5al

TACHES IN RELIASILITY LINES SIGNIFY KELLASILITIES CF GU PERCENT
PINVIDE UPDAT: INFORMATION TGO THIS AGENCY ATTN: CCC-ttD=-PED

0T HLACHUCA, ARIZONA 3%5€13
AV'TAYCN 879=€779
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UeSeARMY COMMUNICATIONS=-ELECTROMICS ENGINEERING INSTALLATION AGENCY

FREQUENCY RELIABILITY TABLE

FOAJECT 237 _ RPA 768C0.G  DCa SSN 1346 JANUARY 1977
AASESTATICN TO 175 MILES BZIMUTHS MILES KM
F1425N = 149.86W 61e15N = 1444430 89.81 274457 18048 29140
TYOF UF SERVICE MANUAL Cw MINIMUM ANGLE ® o0 DEGREES
YMT® 2 » 3y, Hw DIPOLE  [H 124161 [L =.50) [A -0) GFF AZ = C
°AVR 2 » 3C  Hw CIPCLE (H 3.053 (L <-.50) Ca -0] OFF AZ = U
PAWER = CO15KW 3MHZ MAN-MADc NOISE = =-166D8BW REQD.S/N = 34DE

FREQUENCIES IN MHZ i
UT  2¢0 269 3.0 440 4e5 540 640 7.0 8.0 9.0 10.0

02 o956 +97 o97 oBE +72 +44 o04 - - - = RELe

0‘0 «93 e 81 e58 013 00‘0 S - - - - - REL «

06 +75% 443 .16 - - - - - - - - REL.
€8 +84 453 .22 - - - - - - - - ReL.
16 93 +75 <66 <07 - - - - - - - REL.
12«93 .84 .60 409 - - - - - - - REL.
14 +89 .71 .38 = - - - - - - - REL.
16 95 W77 W41l W04 - - - - - - - RELe
16«65 oE7 o479 433 415 .06 = = = = = RELs

20 +90 92 +93 .89 80 <64 <16 - - - - Rtle

? 22 oBE o9l «93 493 492 <88 466 25 = = = RELe

74 <99 499 59 99 T 95 80 eif = =  « RELs

(2} 0v 02 vé4 (V1) G3 iv 12 1% 16 18 20 c2
MUF  €e2 4e¢9 362 265 266 3¢0 362 209 2¢9 3¢8 5¢4 645
FOT 5e1 4e0 2¢3 148 169 o2 264 202 23 30 4e3 3542

i

s ARBIRIT L we IV

NASHES IN RELIABILITY LINES SIGNIFY RELIABILITIES OF 0C PERCENT ‘

PONVIDE UPDATE INFORMATION TO THIS AGENCY ATTN: CCC-EED-PED
FIRT HUACHUCA, ARIZONA 85€13 T e - |
AMTAVON 879-6779 %
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'eSeARMY CUMMUNICATIONS=ELECTRONICS ENGINEeRING INSTALLATIGN AGENCY

FREQUENCY RELIABILITY TABLE

P2AJECT 237  RPA 7¢600.0  DCA SSN 1346 JANUARY 1977
PASESTATICN T0 206G FILES AZIMUTHS MILES KM,
614258 = 149,86 61.12N = 143.66W 89.79 279420  205.9 331.4
TYPF UF SERVICE MANUAL Cw MINIMUM ANGLE = o0 DEGREES
YMTR 2 o 30  HW DIPOLE [H 12.19) [L =+50) [A -0) OFF AZ =
°*V® 2 » 20 HW DIPOLE [H 3.05) (L =-.503 [A -0) OFF AZ = ¢
O WER = «015KW 3MHZ MAN-MADE NGISt = -1660BW _ KEQD.S/N = 34DF

pE e e e DE ~ FREQUENCIcS IN MHZ T R R L
LT 240 2¢5 3.0 4¢0 445 5¢0 640 7.0 840 9.0 10.0

G2 96 o97 o997 o290 <76 4«50 .07 ~ - - = Rkl
(4 93 L83 462 1€ <05 - - - - - - REle
Cé o766 47 o1 - - - - - - - - REL.
TG8 .86 56 <24 = = - - - - - -  ReEL.
10 +94 .78 o450 o068 - - - e -7 - - REL.

12 <93 485 463 <1l = = = = = T = = RELe

14 <89 +f3 4l - - - - - - - - RELe
16 «96 oBU o45 405 = @ = ‘= = =« =« = REL
16 65 +E6 o60 38 <19 .08 & e - - - REL.

20 87 92 93 <90 <83 70 423 = = = = RELs
22 86 «91 492 493 <572 69 71 B33 = - - REL

26 498 499 99 (99 97 93 b6 <23 == = - RELe

uT oL c2 04 06 ce 10 12 14 16 18 20 22
MUF 664 Y¢0 363 265 2¢b 3¢0 363 2¢9 360 3¢9 565 €7
FOT 542 4el 204 18 19 262 2495 262 204 3¢l 4e4 543

~ACHES IN RELIABILITY LINFS SIGNIFY RELIABILITIES UF 00 PERCENT

»0NVIPe ULFCATE INFOKMATION TO THIS AGENCY ATTN: CCC-EED=PED

———o e —— et - O ——

FUTAVON 879=-6779




eSeARMY CUMMUNICATIUNS=ELECTROUNICS ENGINEEKING INSTALLATION AGENCY

FREQUENCY KELIABILITY TABLE

PINJECT 237 RPA 7611C.0 DCA SSN  13.6€ JANUARY 1977
RASFSTATICN TO 250 MILES AZIMUTHS MILES KM,
£1425N = 149.86W 61e04N = 142.19W 89.68 276460 25640 412.¢
TYPE OF SERVICE MANUAL CW "MINIMUM ANGLE = «0 CEGREES
XMTR 2 o 30 HW DIPOLE  [n 12419) (L =-.50) [A =-0) OFF AZ = 0
SEVR 2 P 30 HW DIPCLE TTTCH O 3,057 (L -.501 [A -U1 GFF AZ = U
OAUFR = «015KW 3MHZ MAN-MADE NOISE = -166D8w  REQDS/N = 3406

FREQUENCIES IN MWz
UT 2.0 245 340 4G 445 5.0 6.0 7.0 8.0 9.0 10.0

02 +95 +9€ .97 63 .83 .63 15 - - - - Rtle

€4 +94 <86 <68 421 o08 - - - - - - RetlLe

06 «8U +55 425 - - - - - - - - REL.

"08 «89 465 +33 = = = - T e e e TS RELe
10 +95 «€3 «59 .12 .04 - - - - = = REL.

12 95 467 71 17T 08 -~ - - - - - REL

14 490 78 449 436 - - - - - - - REL.
1€ oYL oB6 55 o0 = = = e - = - REL.
F8 B4 BE 85 <40 427 413 2= = = = - REL.
| TZu e82 491 «92 91 «B7 <7€ 41 04 - - - ReEL.

22 79 490 92 +93 493 4S1  «79 50 13 = = REL.

24 o556 ¢99 499 495 .96 +96 +78 36 L€ = = RELs
i UT ©6C 02 ©4 ©s8 68 10 12 14 16 18 20 22
; MUF 667 5e3 344 2¢6 2¢7 3¢2 304 3¢0 30l 4el 5.9 7.1

FOT  Se€ 463 265 169 260 204 206 2e3 2¢5 363 47 547

i
§
i
!
{
i
3

NASHES IN KRELIASILITY LINES SIGNIFY RELIABILITIES UF OC PERCENT

°7CVIDE UPDATE INFORMATION TO THIS AGENCY ATTN: CCC=EED-PED

€APrY HUACHUCA, ARIZONA B5€¢13
AIITAVON 876-6779

——




1eSeARMY CUMMUNICATIONS=ELECTRONICS eNGINEEKING INSTALLATION AGENCY

FREGUENCY RELIABILITY TABLE
oRMYECT 237  KPA 76120.0 OCA SSK - 1346 JANLARY 1977 '
PACESTATICN 10 300 MILES AZIMUTHS MILES KM, |
A1 ,25N = 149.0€Ww 60e9HN = l40-7lw 89.87 2773&8 30600 492 .4 i
TYPF CF SERVICE MANUAL Ck MINIMUM ANGLE ® o0 CEGREES |

YMYR 2 & 30  Hw DIPOLE [H 12419) [L =.50) [A ~0) OFF AZ = C
S0 VYR 2 » 30 HwW DIPOLE [H 3,05) (L =+50) [A ~0) OFF AZ =
PANER = +015KW 3MHZ MAN=MADE NOUISE = =1660BW REQD.S/N = 34DE
- FREQUENCIES IN MHZ
UT 260 245 3,0 40 &e5 5.0 640 7.0 8.0 9.0 10.0
T2 o5 96 +96 494 L68 <15 4268 = - = > WELe -
04 94 BB 74 29 &13 4G5 - - - - = REtle
? 66 <82 .62 w33 - - - = - = = = WEL
8 <97 12 <42 65 = - - - - - - REL.
10 95 w8l <67 19 07 - - - - = = RELs
17 <93 <89 17 26 .06 = - - - - = REL.
14 <91 .82 .58 +GE = - = - = - = Rl .
36 <95 ¢899 <66 13 <64 = - = = = . = RELs
| T1F WE2  WE5  eB6  eb6L 38 62U  J06 = - - - RELe
]
—EC o175 093—7;91 ;92 :89 QBQA 055- 16 = - - REL.
22 071 080 091 -93 093 092 065 065 030 o(“ - R&L.
5 24 91 +99 4S9 499 499 95 4B7 456 .19 - - Rkl
E b s i . B AN T B e
LT oC w2 G4 €6  Cb iv 12 14 16 18  2( ¢2
MUF 7e1 5eb 3.¢ 2e8 29 3¢4 3.6 3e¢2 3.3 beb 6 Tet
- FUT 5e9 466 2¢6 2¢O 20l 245 2¢7 264 206 365 540 6ol
§
:
g NACHES IN RELIABILTTY LINES SIGNIFY RELIASBILITIES OF GO PERCENT
PPAVILE UPDATE INFORMATION TO THIS AGENCY ATTN: CCC-tED=-PED

R

b
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4
i
¢
'

rr5T HUACHUCA,
AIITAVON 879-6779

ARIZONA 85613
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APPENDIX 11

DEPLOYED UNITS TO BASE STATION
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A TR e SIS A A S N e am s

eSeAPMY T IMMUNICATIONS=ELECTRONICS ENGINEERING INSTALLATION AGENCY

FREQUENCY RELIABILITY TABLE _

PROJFAT 227 °PA 761100 0Ca SSN 13,6 JANUARY 1977
26 MT)I ES FALQTY TGO RASESTATION AZIMUTHS MILES KM,
61e?5N = 14R,Q93W €l1.25N = 149,68W 270,33 89.67 24,9 40.1
TYOF A= cFYTTFE BURST Cw MINIMUM ANGLE = «0 DEGREES
XMTO 2 » 30 HA4 D1PDLE (H 3,05%) [L =.50) [A -0] DFF A7 =
VR 2 ) HW DIPCLE [H 12,19 [L =.50) (A -0) OFF AZ =
PAWFR = «J15KW 3MHZ MAN=-MADE NOISE = -16608BW REQD.S/N = 44DR

FREQUENCIES IN MHZ
UT 2.7 2,5 3,0 440 4¢5 5.0 6.0 7.0 8,0 9.0 10.0

02 7,82 87 .93 78 54 25 - - - - = REL.

046 JB7 .72 .46 07 - - - - - - - REL.
DA A3 L30 LU9 - - - - - - - - PREL.
B LS & TS & ArS R - - - - - - - REL.
10 8% 6% 430 =+ - - - - - - - PEL.
172 85 72 .43 = - - - - - - - REL.
14 7R 56 ,23 = - - T T . - FEL.
14 A6 459 ,24 = - = = - - - REL.
13 .77 .77 .6l o1& 06 = - e e - - REL.
30 JP5  JRT BB 479 W62 .36 - - - - - PRElL.
2% = WB7 .89 o488 <85 JT?7 .40 LO05 - - = REL.
24 407 LR 98 o977 493 .82 .37 05 - - - REL.
Hr no B2 - 04 w6 O8 10 12 i 16 18 20 22
MIE 65,7 4,6 3.0 243 244 248 3.0 27T 247 3.5 4.9 5.9
FAT 6,7 348 242 1le7 1eB 240 203 241 242 248 3.9 4.7

NASHFS TN PELTARILITY LINES SIGNIFY PELIABILITIES OF 00 PERCENT

ED=-PED

m

PRAVTNE ONATE TNFORMATIUN TO THIS AGENCY ATTN: (CCC-

EART WIACHICA, APTIZONA BY613
ANTAVAN A70-4779
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Mo ® A4V "AMMUNICATIONS-ELECTRONICS ENGINEERING INSTALLATION AGFNCY

FREQUENCY RELIABILITY TASLE

PROJYF T 237 RPA 7K1204C DCA SSN 13,6 JANUARY 1977

50 ML cEC EAST TO RASFSTATION - ATIMUTHS MILES KM,
Ale?24N = 14R,18W 61e25N = 149.68W 271.45 90.14 49.9 BL.2
TYPE AE SFRVICE BURST CW MINTMUM ANGLE = «0 DEGREES
xX4Te A HwWw DIPCLE [H 3,051 [L =¢50) [A =-U) OFF AZ = C
8FVP "2 + 30 HW DIPOLE [H 12,137 TL =.501 TA =01 OFF A7 = 0
°NWFR = eN15KY 3MHZ MAN-MADE NOISE = -166DBW REQD.S/N = 4408

FREQUENCIES IN MHZ
NT 2,9 2.5 3,0 40 4.5 5.0 6.0 7.0 8.0 9.0 10.0

T0FT 97 W0 W93 T 8 83 9= @ = R U | ™

B8 0T T2 Jhb JOT = - - - -’ ~ - PREL.
N4 WA L3I0 .09 - - - T - - = REL.
ne .73 IR .12 - - - i W m - PEL.
10 .85 L,62 L31 - = = - - = = - REL.
12 485 .72 .44 - - - - - - - - PREL.
16 79 56 24 - = - - A R
157 o858 S8  SEGC m R T S e T e .

1R 07’ o’ﬂ 62 «17 006 = = - = il o 9EL0

29 « 95 087 «88 8L 053 e38 = - - - - REL .
22 « R% «87 «88 «68 e85 «78 o4l « 05 == - boxd REL .
24 .Q" «98 «98 «98 093 «83 «38 « 05 - i = REL.
BY 60 O o4 U6 G5 10 12 318 16 18 P 22
MIE 5¢1° 4eb 3.0 2e¢3 2e¢4 2¢8 3.0 2e7 2e7 3.5 4.9 6.0
:17 "'7 308 202 1.7 1-8 2 0 2.3__ 2:1 2__._2 208 309 ‘0.8

NASHFS TN OELTARILITY LINES SIGNIFY RELIABILITIES OF 00 PERCENT

ORAYTNE IIONATF YNFCORMATION TO THIS AGENCY ATTN: CCC=-EeD=-PED

£ENOT WIARHYINAs, ARIZONA RS5613
AUTNVAN 373=K779




eTeA2MY “OMMUNICATIUNS=ELECTRUNICS ENGINEERING INSTALLATION AGENCY

FREQUENCY RELIABILITY TABLE _

PRAJELT 227 RPA 7610040 DCA SSN 13,6 JANU'ARY 1977

75 MTIEC FASY  TO BASFSTATION “AZIMUTHS MILES KM,
A1e23N = 147,642V 61e295N = 149,.68W 272.04 90.06 75.1 120.9
TYPF NF €cPVYTINF RUKST Cw MINIMUM ANGLE = «0 DEGREES
YvrTo 2 4 19 HW DIPOLE [H 3,05) [L =-.50] [A =0) OFF AZ = 0
erve 2 » 29 HW DIPOLE 4 12.I9T TU =.501 [A =07 OFF AZ = 0
POWFP = e N15KW 3MHZ MAN-MADE NOISE = -166DBW REQD.S/N = 4408

FREQUENCIES IN MH2
MY 2,7 2¢5 3.0 440 4¢% 5.0 &40 7.0 B8B,0 9.0 10.0

OF <97 93 43 1§ GBF WAF T =7 = = =" "= RE.

P TN PR ———

N4 JR7T .72 .47 .08 - - - - - - - FEL.
e T RN . gt SIS e S R R e O |
TOT 7% W39 LI3 =TT e T e s T e e =TT =T RELS
1" R4 A3 ,32 - - - - - - - - REL.
T2 %5 T3 45 .03 = - - - - - - PEL.
16 .78 .57 24 - - - - - -7 - - PREL,
15 %%  LA1 «26 - - - = o = - - REL.
T G JTE GRA 18 WO - - - - - - kgl
0 ofB  JAT BB Bl .85 42 - - - - REL.
. ? 22 LR8% LR7? .88 o888 +4B6 479 L44 .07 - - - REL.
E‘t 26 LQT7 L9098 L9E <98 .94 .84 .40 .06 - - - RELe
Ut 9 02 04 G O8 10 12 1& & 18 20 22
: 1 MHE B8 6,7 340 2¢3 244 2483 3.0 2.7 247 3¢5 5.0 640
FAT 448 3,8 2.2 1.7 1.8 2.1 2.3 2.1 262 248 440 4.8

NASHES TN ELTARILITY LINES SIGNIFY RELIABILITIES OF 00 PERCENT

PRAVTIN= PNATF TNFCRMATIOGN TO THIS AGENCY ATTN: CCC-EED=-PED

ENRT 4 JATY)rA, ARIZONA 85613 PRI TN
AUTOVNN R79-4774q
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Ue€ oADMY AAMMUNICATIONS=ELLCTRONICS ENGINEERING INSTALLATION AGENCY

 FREQUENCY RELIABILITY TABLE

PROJErT 237 RPA 7620u.( DCA SSN 13,6 JANUARY 1977
199 MTILES €AST  TOD BASESTATION ~ATTMUTHS ~ MTLES KM,
A1e22N = 146,A7W 61e25N = 149,684 272.51 89.87 100.1 161.1
TYPE NE QFVICE BUKST Cw “MINTMUM ANGLE = «0 DEGREES
xure 2 + 130 HW DIPCLE [H 3.05] (L =450] [A =-0) OFF AZ =
RAVR T2 » Ty HW DIPCLE W 12,T9T UL -.507 TA =071 OFF A7 =
POWFR = «N15KW 3MHZ MAN=-MADE NOISt = -166DBW REQD.S/N = 44D8

FREQUENCIES IN MHZ
T 2.7 2.F 3406 40 45 5.0 ¢€.,0 7.0 8,0 9.0 10.0

02 497,97 93 LB0 .57 W29 - - - - = Ril.

"% 87 T3 .48 L0B - - =TT =7 =T 77 = REL.

4 46 o322 W10 - - - - - <77 = = RELe

N L7541 L14 - - - - T =T e T 7e EKEL,

1N JR&  LAE .34 L04 - - - - - - - REL.

12 RS .77 47 W04 - - - - - = = PEL.
14,78 ,FA 26 - =TT - - - = = - REL.

‘ 14 .B6 .62 28 = - - - - - - = FEL.
r 12 77 TR 65 20 .08 - - - - = = REL.
TN GR5 AT GB8E 482 o467 445 <04 = = = = FEL.

22 « A7 «RE «88 oEH «86 30 48 «09 bt = e REL.

- 26,97 LR ,98 .98 .94 .85 .43 L07 - - - REL.

E | WE N 02 04 O& 08 10 12 1% s 18 28 22
- MUE 6,9 4,7 3¢l 244 2¢4 248 30l 248 248 3.6 5.0 6.1
4 i FOT 4.9 3.8 262 1.7 1.8 2.1 2¢3 2.1 262 29 4.0 4.9

DASHFS TN OFELTARILITY LINES SIGNIFY RELIABILITIES OF 00 PERCENT

PPAVTNE UPNATF TNFORMATION TO THIS AGENCY ATTN: CCC=EED=PED

FN2T MWJIACH'ICA, ARIZONA 85613
AIJTPVNN 87Q=4779

¢
0
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MeS o A2MY AOAMMUNICATIONS=EL ECTRONICS ENGINEERING INSTALLATION AGENCY J
2 FREQUENCY RELTABILITY TABLE :
PONJE~T 237  ©Pa 7630U.(  DCA SSN 1346 JANUARY 1977
125 M7 €S =AST  TU BASESTATION AZTMUTHS MILES KM,
51420N = 145,92W 6le29N = 149.68W 273.23 89.93 125.1 201.3
TYPF Nt SFRVTIZE BURST Cw MINIMUR ANGLE = «0 DEGREES
XMTR 2 2 29 HWw DIPOLE (H 3.05] [L =e50] [A -0] OFF AZ = 0
°rVE T3 4 3D HW DIPOLE e [H 12, 19T TL =-,507 TA =07 OFF AZ = 0
PNWFR = e 015KW 3MHZ MAN-MADE NOISE = -1660BW REQD«S/N = 4¢40B
FREQUENCIES IN MHZ
U7 2,7 2.5 3.0 4¢0 &4¢5 5.0 6.0 7.0 8,0 9.0 10.0
TT07  L01 G097 .93 .81 <60 W31 - = = = = "REL.
04 «2? 0,3 049 « 09 - = - - - - e REL »
04 45 434 L11 = - - - - A - REL.
09 o"‘ 063 016 - - - - - - — - PEL:—_
19 /7 .6F .37 (4 - - = = = = T =TREL.
1,_ « 88 0?4 ----- ¢ 49 005 - Sl - - - - - REL -‘ =
T 14 TR %G 27 = - - - - - - - REL.
16 87 A6 L30 = - - - - - - - REL.
T2 o7F 78 .66 23 .09 =~ - - - - REL.
D0 A7 (BT 488 oE3 470 950 406 = = =« REL.
22 485 «BRH B3 <89 486 81 452 12 - — - REL.
24 08 « 9R 98 «98 «95 87 0"7 009 i o =y REL.
"T A0 02 L4 06 06 10 12 14 16 18 20 22
M 549 447 36l 264 265 249 36l 268 2¢8 3.6 5.1 6.2
FAT %09 3¢9 2¢3 147 168 2el 2¢% 241 262 249 441 449

NASHFS TN RFLTARILITY LINES SIGNIFY RELIABILITIES OF 0O PERCENT

°30VINS UYPNATE TNFORMATIGN TO THIS AGENCY ATTNt CCC-EED=PED

FAOT HIAZUITAy AFIZONA 8E613

ANTAYIN A79-4779
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MeSoA2MY “IMMUNICATTIONS=ELECTRONICS ENGINEERING INSTALLATION AGENCY

 FREQUENCY RELTABILITY TABLE

PRAJECT 227 PPA 76400.0 DCA SSN 13,6 JANUARY 1977

150 WYLFS RASY TO BASESTATION "AZTMUTHS MILES KM,
51618N = 145,17W 61.25N = 149,634 273.82 89.87 150.1 241 .6
TYPE NE SFRVICE BURST Cw ~ WINTMUM ANGLE = «0 DEGREFS
YMTR 2 o 30 HW DIPULE (4 3.,05) [L =¢501 [A =-0) OFF AZ = 0
RAVR 2 3 13D HW DIPOLE (H 12, 19T TL -.501 [A =07 OFF AZ = v
PNWEC = «015KW 3MHZ MAN-MADE NOISE = -166DBW REQD+S/N = 4408

FREQUENCIES IN MHZ
NT 2.7 245 340 4,0 4.5 5.0 6.0 7.0 8.0 9.0 10.0

n, 91 .ﬁ ”-a——3 «82 .63 03—5—”“- -~ e = -—.-‘pET:

e AT TR 51 i = = = A& wmT w o = RELe

NG b6 436 akd  m e o= e e e - REL.

08 7% 46 G17 = = — = = = = = RELs
YN LAY AR 39 05 = - o T [ -
T B2 A8 LT9 91 W06 = @ = = e e - - REL.

14 78 60 029 2, e T - "o - = “RELO
16 Y 87 32 = = = TSI SN - = REL.

T8 76 78 60 20 J1 8§ = = & = = REls :

20 JR5 ,BA .88 <64 73 455 .09 - - - - REL. .

22 .91 oq-(‘ 087 089 ¥ 08_7 ;83 056 ‘"0‘16 - - = pELo

26,97 497 498 498 496 489 .52 .12 - - = REL.

HWE_ B0 02 O 906 08 10 12 1% 16 18 20 22
MIT el %48 341 244 245 249 3.1 248 248 3.7 5.2 643
FAT 5,9 2,9 2¢3 1e8 1.9 241 244 241 243 340 4s2 5.0

AASHFS TN QFEL TARILITY LINES SIGNIFY RELIABILITIES OF 00 PERCENT
©3NVTNE 1IPIATE TNFORMATION TO THIS AGENCY ATTN: CCC-EED=-PED

£NRT 4'IA”HICA, ARTZONA 85613
AUUTAVAN R79=5T7T796
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DeSeAMY TNMMUNICATIUNS=ELLCTKUNICS FENGINEEKING INSTALLATIUN AGENCY

FREQUENCY PRELIABILITY TABLE

PRNJFTT 237 RPA 767000 DCA SSN 13.6 JANUARY 1977
175 MY FS FASTY TO BASESTATION AZIMUTHS MILES KM,
Ale 16N = 1644.63W 61e25N = 149,060W 274456 89.96 174.9 28144
TYPF NT SEQVTTF BURST Cw MINIMUM ANGLE = +0 DEGREFES
YMTR 2 » 39 HW DIPOLE [H 3.05) (L =¢50]1 [A -0) OFF AZ =
RAVR 2 4 10 HW DIPOLE [H 12,197 TL <=.50Y TA =0T OFF A2 =
PNYFR = eN15KW 3MHZ MAN-MADE NUOISE = -16608W REQDS/N = 44DR

FREQUENCIES IN MHZ
MY 2,0 245 3,0 4.0 4.5 5.0 6.0 7.0 B.0 9.0 10.0

5% .01 9% .93 B4 BT L4D 0% = - = 7 = REL.

N4 .ﬂ? .77“ 05‘ 011 .03 == - - - - - = REL

DA~ A7 3B W14 = - - = = e — - PFEL.
08 e 79 &9 e19 - T = e e e e e R

I GRR .70 W42 L0E - - T TR SRR 1

TIF IR OT6 B4 Gl = = = R OE E e L.

14 « 73 62 031 - - - - = - = - ELe

T AT 69 <35 03 = = - e e e L

]ﬂ «75 «77 «69 quB e1l3 .0—5_’_ - - s i = E_REL. '

A .ﬂ1 «BA 87 «85 «75 60 olé - L=< - - REL.

22 7 79 85 87 569 BT B4 461 22 - T- - REL.
24 W% 407 .98 498 496 <91 <58 .16 = = = REL.
ur. . np 02 w4 06 08 10 12 14 16 18 20 22

MUE 64?2 449 342 2¢5 249 29 3e2 2¢9 2¢9 348 544 6,5
CFOT 5.1 440 263 148 149 242 244 242 243 3.0 4¢3 5.2

NASHEC TN QELTARILITY LINES SIGNIFY RELIABILITIES OF 00 PERCENT

°2AVTNE 'IDIATF TNFGRMATION TO THIS AGENCY ATTNt CCC-EED=-PED

FART 4yAZHICA, ARTZONA 85613 S
AUTGVWV q70-577qﬂ

T TR AR
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eSeAOMY TOAMMUNICATICNS=tLECTRONICS ENGINEERING INSTALLATION AGENCY

FREQUENCY KELTABILITY TASLE
PRAJYFT 2717 RPA 76500.0 DCA SSN 13,6 JANUARY 1977
290 MTLFS FAST TO RASESTATION AZIMUTHS MILES KMe
Al,12" = 163 ,6RW 61e25N = 149,634 275,20 89,94 200.,0 321.8
TYPF 7€ SFQVTAF BUKST Cw MINIMUM ANGLE = «0 DEGREES

YmMve 2 4 30 HW DIPOLE (H 3.,09) [L =450) [A =-0) OFF AZ =
RAVe 2 29 HW D1POLE (H 12.197T L =.50) [A =-0) OFF AZ =
PAWEDR = e N1 5KWYW 3MHZ MAN=-MADE NOISE = -16608_\_! REQD«S/N = 44DR
FREQUENCIES IN MHZ

T 240 2¢5 340 4eU 4¢5 5.0 6460 7.0 8.0 9.0 10.0

02 « 99 09?2 e93 ¢85 071 Y.) «06 - - - - REL «

04 QR? 077 e 57 ol4 00" - - i - o -~ pELo

nA oA o”l ol6 o - - - b - L. = pELo

R Ry K72 22 = - - - - - = = "REL,

10 .RQ 07? 045 .07 - - o= = -; - - pELO

12 8% T7 57 L9 - - - - - - - REL.

16 79 L63 L34 - = - T R - REL.

1‘* .Q" 071 039 UG - .- = e - - o FEL.

18 07" « 77 .71 033 = 016 o7 - - - - ol ?EL.

TN G87 A5 BT ¢65 of7 465 420 - - - - KEL.

2%  L7h JR& oBE BB B8 ¢85 466 .29 - - - PREL,

264 %1 L,07  L,98 .98 <97 92 66 L21 - - - PEL.

ur 19 02 (oL 06 08 10 12 14 16 18 20 22

MIE 4,3 B,0 362 2¢95 266 3,0 362 269 269 3.9 545 646

EAT  B,? 4ol 244 146 1le9 2.2 2¢5 242 244 3.1 444 5.3

AASHES TN IFELTARTLITY LINES SIGNIFY RELIABILITIES OF 00 PERCENT
CCC-EED=PED

POAVINE 1IPVATF INFORMATION TO THIS AGENCY ATTN:

FIRT JIATHIICA, ARIZONA R5613
ANTAVAN 873-K770

0
0
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HeQoA2MY CAMMUNICATIUNS=ELECTRONICS ENGINEERING INSTALLATION AGENCY

FREQUENCY RELIABILITY TABLE

PROJFCT 237 RPA 76BULLC DCA SSN 13,6 JANUARY 1977
250 MYLFS FASY TO BASESTATION AZIMUTHS MILES KM,
AleN4N = 142,19W 61e25N = 149.68W 276460 90.04 250.0 402.4
TYPF 1= SEQVUICF BURST CW MINIMUM ANGLE = «0 DEGREES
YMTR 2 4 19 HW 0IPCLE (H 3.05] (L =.50) (A -0] OFF AZ =
TR T ¥ - 3 HW DIPGLE (H 12.19) [L =-.501 [A -0) OFF AZ =
PAWFP = «N15KW 3MHZ MAN-MADS NOISE = -166DBRW REQD«S/N = &44DR

FREQUENCIES IN MHZ
HT 249 2,5 340 4e0 4e5 5.0 6.0 7.0 8.0 9.0 10.0

07 P77 91 492 88 78 458 J13 - - - - FKEL.

e «R7 «79 «02 «19 07 - = = - - - REL o
oL} 071. .l.ﬂ 022 - - = - - - -2 —~ REL «
VY (W3 (80 430 =" = T .- oW o o= WELe

18 M8 77 54 11 03 =~ R R = e PELe

12 ° 25 «79 o63 015 - - - - - - - REL .
14 7R 6T W41 = = - - - - - - REL.
1A 8% 76 o4b W07 - - LR T — = 1 = "REL.

1Y 73 76 473 02 423 L1} - - SRS - REL.

20 .70 R4 .86 86 o481 473 .37 = = = - REL.

NASHES TN RFLTARTLITY LINES SIGNIFY RELIABILITIE

w
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o
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©
m!
0!
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m
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PRAVTINE UONATF TNFORMATION TO THIS AGENCY ATTN:

FART H)AZUYI"A, ARIZONA 85613 P
ATOVAN R79-4779
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S ARMY CAMMINICATIUNS=ELECTRONICS ENGINEERING INSTALLATION AGENCY

PRNJFAT 227
300 MYTL=S FASTY
ADLAKN = 1640,71W

XMTR
R7VR

PIYF? =

L
e
04

ne

98

10

12

16
1R
29
22

24
"r

u|jc
(al¢

FREQUFNCY KELTABILITY TABLE

RPA 76tuv.u  DCA SSN 13,6 JANUARY 1977
TO BASESTATION AZIMUTHS MILES KM,
61e25N = 149,.68w 277.88 90.02 300.0 482 .8
TYPFE N SFOVTTF BURST CW MINIMUM ANGLE = «0 DEGREES
2 » 1) HW DIPOL: (d 3.,05) [L =50 [A =C) CFF AZ = 0
2 2 30 HW DIPOLE (H 12.19Y L =.507 (A -0) OFF AZ = (V]
«015KW 3IMHZ NAN—HADE NDISE = =-166DBW REQD«S/N = &44DR
FREQUENCIES IN MHZ
27 245 3.0 440 45 5.0 6.0 Te0O 8.0 9.0 10.0
«f8 .90 .92 .89 .83 .70 J26 - - - - REL.
27 «f1 68 «25 011 «J4 o - - - - REL .«
«73 54 o 28 L= - - o= - - - -~ REL.
.ﬁﬁ A7 «38 «05 - - - = = - - REL.
R (R0 L,61 417 .06 - - - - - - REL.
eRG R0 L,68 o422 o507 = - - - - - REL.
’;75- o"b o4 8 « 06 - = = 4 = = = REL .
« 85 «20 057 o1l «J3 -~ . 2 it ot = REL.
'71 07" 073 .bZ 032 ol7 «03 = - Lot - REL .
¢59 B2 485 487 .83 .75 53 +1& = = = REL.
o526k B4 BT 488 «B7 <79 .60 .26 - - REL.
¢73 495 .97 .98 498 97 86 453 17 - - REL.
00 02 04 06 08 10 12 14 16 18 20 22
Tel 565 346 2¢8 269 343 3¢6 362 33 44 662 7.5
5 4e5 246 240 2¢l 245 247 2e4 246 345 5.0 €40
NaSHFS TN RELTABILITY LINES SIGNIFY | BILITI EF

PONVTNE 'JONATF TNFORMA

=BT WIACHCHE,

ICN

AIITAVAN R79-6779

ARTZONA 8561




