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1. SUMMARY

1-1. Ground/Air/Ground Communications System

a. Ground-to-Air Communications: Ground-to-air communications
coverage generally extended well beyond the McConnell AFB air traffic control
mission area. Communications coverage at the minimum vectoring altitudes
(MVA) within the designated airspace was adequate. Measured receive signal
levels were consistently above predicted values.

b. Air-to-Ground Communications: Air-to-ground communications
was generally less than the ground-to-air coverage. However, measured
receive levels were also consistently above predicted values. Multipath
effects were noted, but they were well outside the McConnell AFB airspace.

c. Landline Noise: Several cable pairs of the landlines
connecting the GCA and the control tower to the transmitter and the receiver
sites had noise as high as -13 dBm. Excessive noise on these landlines
could cause serious communications problems if additional cable deterioration
occurs.

d. Defective Antennas: One antenna at the transmitter site
and two at the receiver site were found to be defective using time domain
reflectometer (TDR) measurements.

e. Receive System VSWR: Excessive voltage standing wave ratios
(VSWR) were measured on ten of eleven antenna systems at the receiver
site. Although the majority of the readings were only slightly over
the technical order tolerance, the VSWR readings should be improved by
periodic antenna systems maintenance. High VSWRs can, and often do,
develop unnoticed, since periodic VSWR checks are not normally performed
on receive transmission systems.

f. Coupler Loss: Excessive insertion loss was noted on several
of the CU-547/GR antenna multicoupler ports. Insertion loss is critical
because it reduces the communications coverage by attenuating the usable 1
signal.

1-2. Power Systems: Both primary and backup power to all facilities
was adequate and reliable.
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2. RECOMMENDATIONS

2-1. Ground/Air/Ground Communications System: Recommend the anten
roundg/atr/around Lommunications oystem

maintenance team replace those antennas identified as defective, and
improve the VSWR on all antennas at the receiver site.

2-2. Power Systems: No recommendations.




3. GENERAL INFORMATION

3-1. Facility Data

a. General

Location: McConnell AFB, Kansas

Communications Area: Strategic Communications Area
Unit: 2155 Communications Squadron (AFCS)
Evaluation Period: 17-24 July 1978

b. Communications

Control Tower Coordinates: 37° 37' 36" N
97° 16' 16" W
Control Tower Elevation: 1360 feet MSL
GCA Coordinates: 37° 37' 18" N
97° 16' 03" W
GCA Site Elevation: 1352 feet MSL
Transmitter Site Coordinates: 37° 36' 36" N
977 15" 44" W
Transmitter Site Elevation: 1330 feet MSL
Transmitter Antenna Height: 1379 feet MSL
Receiver Site Coordinates: 37° 36' 37" N
97° 15' 09" W
Receiver Site Elevation: 1349 feet MSL
Receiver Antenna Height: 1408 feet MSL

3-2. Runway Data

Airfield Coordinates: 37° 37' N
97° 16' W

Airfield Elevation: 1371 feet MSL

Magnetic Declination: 8° E

3-3. Mission Area

a. The McConnell AFB Control Tower has a control zone within
five statute miles of the airport with extensions to seven miles on the
359 radial and to six miles on the 190 radial of the McConnell TACAN.
The McConnell Airport Traffic Area is a five statute mile radius of the ,
airport and extends from the surface up to, but not including 3000 feet
AGL (see TABs A-1/3).

b. McConnell AFB is under the air traffic control jurisdiction
of Wichita Terminal Radar Approach Control (TRACON) located at the Wichita
Municipal Airport. The TRACON is allotted airspace from Kansas City
Center.

3-4. Mission Responsibility: McConnell AFB has no approach control

responsibility or delegated airspace. However, it is a fully operational
airport with radar, a control tower, and instrument landing facilities.




user of McConnell AFB 1s the 384th Air Refueling Wing, flying KC-135 aircraft.
Other aircraft which are assigned to, or frequently use the base, include
F-105, T-39, UH-1, and all types of Boeing and Cessna aircraft.

3-5. Primary Using Agency/Aircraft Supported: The primary operational

3-6. ATC Facilities: Air traffic control equipment at each of the

facilities is listed below.
a. Ground Control Approach (GCA)
(1) AN/MPN-13 Radar Set
(2) 302 Key System
b. Control Tower
(1) AN/GSA-135 Console
(2) Four Channel Communications Control System
(3) Bright Radar Indicator Tower Equipment
c. NAVAIDS
(1) AN/GRN-19 Tactical Air Navigation
(2) AN/MRN-7/8 Instrument Landing System

3-7. Logistics Support: Logistics and precision measuring equipment
Jaboratory support is provided by host base organizations.

3-8. Key Personnel
a. Ground tvaluation Personnel

Maj K.G. Mason, Team Chief/Electrical Engineer

MSgt W.V. Rogers, NCOIC TRACALS Evaluation Team
TSgt G.R. Picha, Geodetic Surveyor

SSgt P.A. Tovar, TRACALS Communications Evaluator
SSgt T.P. Barlaan, TRACALS Communications Evaluator
Sgt R.J. Herrera, TRACALS Communications Evaluator

b. Airborne Evaluation Personnel

Maj C.C. Robins, Aircraft Commander

Maj J.R. Barrett, Pilot

SMSqt D.D. Warner, Flight Mechanic

MSgt L.L. Dillingham, Flight Inspection Technician
TSgt E. Long, Flight Inspection Technician




c. Facility Personnel Contacted

Maj G.K. Loud, Commander

Maj F.E. Rodeffer, Chief of Maintenance

Capt D.G. Bates, Maintenance Control Officer

1Lt E.D. Monhemius, Chief ATC Operations

CMSgt J.E. Stockton, ATC Operations Superintendent

MSgt W.D. Boudreaux, ATC Operations Supervisor

MSgt Brightwell, Chief GCA Controller

TSgt J.R. Pardee, Radio Work Center Supervisor

SSgt W.P. Buettner, Assistant Radio Work Center Supervisor

o
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4. GROUND/AIR/GROUND COMMUNICATIONS

4-1. System Description: Air traffic control communications at
McConnell AFB are provided by remotely controlled VHF/UHF radio equipment.
Landlines interconnect the remote transmitter and receiver facilities with
the GCA and control tower. Four channel communications control systems
are used to provide keying, amplification, and control of the transmit and
receive audio signals to and from the control tower. At the GCA, the 302
Key System provides control for the transmit and receive audio signals.
The communications antennas are mounted on wooden poles, 40 to 50 feet
above the ground. Each control facility has its own backup radio equip-
ment.

VHF/UHF RADIO EQUIPMENT QNTY FREQ (MHz) USE
AN/GRT-18 Transmitter 1 119.5 ATIS
AN/GRT-21 Transmitter 3 121.5 Emergency
AN/GRT-22 Transmitter 16 126.2 Control Tower Primary
AN/GRR-24 Receiver 4 236.6 Control Tower
AN/GRR-25 Receiver 3 239.8 Pilot-to-Forecaster
AN/GRC-171 Transceiver 1 243.0 Emergency
AN/GRC-175 Transceiver 1 266.2 Rescue
269.1 GCA
269.9 ATIS
271.9 Rescue
275.8 Control Tower Ground
295.7 Control Tower Primary
302.2 GCA
311.0 Wing Command Post
321.0 Wing Command Post
339.3 GCA
342.5 Pilot-to-Forecaster
351.1 GCA
372.2 Pilot-to-Dispatcher
ANCILLARY EQUIPMENT QNTY USE
CU-547/GR 6 Antenna Coupler
AN/GSA-135 1 Control Tower Console
Four Channel Key System 1 Control Tower
302 Key System 1 GCA
AT-197/GR 26 UHF Antenna
AS-1097/GR 4 UHF Antenna
AS-1181/UR 7 VHF Antenna

4-2. FEquipment Status

a. Facility Equipment Status: Equipment checks were accomp-
1ished using procedures described in the equipment technical orders.
Where no procedures are given, AFCSP 100-61, Vol XIII was used as a
guideline to ascertain the operational status of the equipment. The
quigment specifications and test results are shown in TABs E-1-1 thru




(1) Transmitter Site: Three of the six transmitters
checked had incorrect modulation levels. One of the transmitters was
clipping severely causing high distortion. This conditions could not
be corrected to specifications by adjustment. However, local maintenance
personnel repaired the transmitter prior to the departure of the team.
One other transmitter also had high distortion which was corrected by
adjustment. One antenna at the transmitter site was identified as
defective using the time domain reflectometer and one antenna coupler
had high insertion loss (3.8 dB).

(2) Receiver Site: Two receivers had poor signal-to-
noise ratios. One was corrected by adjustment. Ten of the eleven antennas
checked at the receiver site had high VSWR. One antenna coupler had
high insertion loss (3.1 dB).

(3) Control Facilities: A1l of the landlines checked had
high noise levels. The average noise level was -24 dBm while the highest
was -13 dBm.

b. Supporting Test Equipment Status: Adequate and reliable
test equipment was available to squadron maintenance personnel.

4-3. Environmental Factors

a. Siting Characteristics

(1) General: McConnell AFB is located on the southeast
side of Wichita, Kansas in the south central part of the state (see
TAB A-1). The terrain surrounding the base in all quadrants is flat
grasslands and tillable fields with patches of trees.

(2) Transmitter Site: The transmitter site is located on
the southeast side of the base about one-half mile east of the approach
end of runway 36. The terrain surrounding the transmitter site is generally
flat rolling grasslands with patches of trees. Trees to the east and
structures to the northwest create screening as high as +0.5 degrees.

(3) Receiver Site: The receiver site is located on the
southeast side of the base approximately one mile east of the approach-
end of runway 36 and one-half mile east of the transmitter site. The
terrain surrounding the receiver site is similar to that at the transmitter
site with very little screening.

b. Weather
(1) Surface Climatology

(a) McConnell Air Force Base is located on flat terrain
in the South Central Plains about half way between the Mississippi River
and the Rocky Mountains. The elevation across this region changes from a
few hundred feet above sea level at the Mississippi to about 6,000 feet at
the eastern edge of the Rockies. The station elevation of 1,371 feet
falls between these two extremes. The nearest large body of water is
the Gulf of Mexico located about 500 miles to the south-southeast. It is
the major source of moisture for the McConnell area since the predominant




wind direction is southerly. The Great Lakes region, about 600 miles to
the northest, is a less important moisture source and affects the area only
when the winds are from a north through northeast direction for periods of
12-24 hours. Due to the flat terrain and lack of sufficient moisture, the
ingredients for convective activity must be advected to McConnell. Once
formed, activity movement is governed by the upper wind with no effect

from the terrain. McConnell is in a transition zone between the semi-arid
or steppe climate of western Kansas and the humid micro-thermal climate of
eastern Kansas and Missouri. The local climate supports typical grass and
grain vegetation common to the Plains. The Arkansas River is the major
stream in the local area and is a tributary of the Mississippi. It flows
from northwest to southeast through the city of Wichita and passes McConnell
3 miles to the west. Winds from the northwest through northeast create

a slight downslope effect, while wind from the east-south-east through
south-southwest creates a slight upslope. Wind flow from other directions
is essentially neutral. These local effects are very important in the
formation or nonformation and/or advection of stratus and fog.

(b) The climate of McConnell is characterized by the
marked changes in temperature common to interior locations of large land
masses. In January the mean temperature is 31°F with the mean maximum of
40°F and the mean minimum of 21°F. In July the mean temperature is 80°F
with the mean maximum of 91°F and the mean minimum of 70°F. The average
annual precipitation in this area is 32 inches with June, July, and
August being the wettest months. The average annual snowfall is 15 inches
occurring mainly from November through March. The prevailing winds are
from the scuth throughout the year at about 10 knots.

(c) Conditions of ceilings less than 3000 feet and or
visibilities less than 3 miles vary from 5% in August to almost 25% from
December to March. Poor conditions are distributed uniformly throughout
the day. The winter months also have the highest frequency (4%) of conditions
below 200 feet and/or 1/2 mile. The hours between 0600 and 0800 local
time have the poorest flying weather.

(2) Propagation Climatology: During the winter months
continental polar (cP) and maritime polar (mP) air masses dominate the
area. Early in the season, prior to snow cover, the cP air tends to be
moderately subrefractive during the afternoons due to heating near the
surface, while at night propagation conditions become standard and then
slightly superrefractive near sunrise. As the season progresses and more
of the surface becomes snow covered, propagation conditions become
mainly standard to slightly subrefractive with small diurnal variations.
The initial outbreak of cP air is usually accompanied by strong surface
winds. The turbulence associated with the winds tend to wipe out the
surface superrefractive layer. The mP air arriving over the area has
been modified considerably by its trajectory over the mountains.

(a) In the early spring the air masses are about
equally divided between cP and mP with maritime tropical (mT) air
becoming more frequent as the season progresses. In the fall the
dominant air mass is mP with some diminishing mT and a few isolated cP
outbreaks late in the season. During those two seasons the refractive
profiles are standard to slightly subrefractive most of the time.

8




(b)) During the summer the area will experience the
maximum occurrence of superrefractive conditions, The summer aiy masses
in this region consist mainly of ml and dry mP with some incursions of
continental tropical (c¢1) air from the southwest., As mT air has moved
overland it has dried in the lower levels because of extensive convective
mixing of the moist surface air and the drier air aloft causing the lower
levels to become less superrefractive.

(¢) Nighttime coolina causes the lower levels to
become more superrefractive. Occasionally on nights of clear skies and
calm winds ducts of trapping intensity form. These ducts tend to dissipate
rapidly with daytime heating. When mlT air over the area is associated
with thunderstorm activity, the lower levels become more moist than
normal because rain falls out of the air mass and evaporates into these
levels. A superrefractive stratum sufticiently intense to cause trapping
even during the day is not uncommon. During the occasions that cT air
15 in the area, the profile is strongly subrefractive to high levels;
with nighttime cooling the profile becomes near standard. Upper level
subsidence associated with high pressure systems will create a superre-
fractive elevated layer. During winter the rather rapid transition of
migratory systems prevents such layers from becoming a significant problem.

(d) The chart "Frequency of Refractive Conditions in
Percent" (see TAB G-1) is derived tfrom summaries of atmospheric refractive
indexes prepared by the USAF tnvironmental Techncial Applications Center
(AWS). It was computed for the nearest rawinsonde station considered to
be representative of this site. The chart represents a count by month,
over the period of record of three or more years, of the minimum gradient
category in percent frequency of occurrence, Only the one minimum
gradient category in each upper air sounding has been counted. For this
reason subrefraction i1s seldom shown on the chart, as more negative gradients
will usually be found and counted. A discussion of refractive theory,
and a description of the refractive index categories and their correspond-
ing gradients in N-units per 1000 feet are found in TABs B-2-1/2.

(3) Evaluation Weather Conditions: Normal refractive con-
ditions occurred during the flying phase of the evaluation. These con-
ditions allowed for radio signal propagation along theoretical limits.

4-4. Evaluation Profile: The overall objectives of the evaluation
were to define the capabilities and limitations of the air traffic control
communications equipment in the installed environment and to optimice
the performance of the system. These objectives were met by making the
siting and environmental studies diccussed in paragraph 4-3 and performina
the equipment, system, and airborne checks described below.

a. Ground Tests: Ground test were pertformed prior to the
airborne tests. They consisted of two types: equipment checks and leop
tests.

(1) Equipment Checks: Equipment checks were performed
prior to loop and airborne tests to ensure proper operation of major end
items. The results of the checks were compared with technical order
specifications. Where technical order specifications were not listed,
tie data base built from prior evaluations was used as a reference in




determining equipment performance. Additional information, such as
antenna placement measurements (TABs D-1-1/2) was also obtained. Adjust-
ments of equipment for optimum operation were made immediately, if
possible without extensive maintenance. Other problems were identified

to maintenance personnel for correction. The corrected readings are
included in the "adjusted" column of the equipment check forms. The audio
amplifier measurements were recorded after the amplifiers were adjusted
for normal operation.

(2) Loop Tests: Loop tests were utilized to evaluate the
system performance of the previously tested end items. An operational
position in the GCA and a maintenance position in the control tower were
used for the loop tests. A one kHz tone was injected into the microphone
amplifiers for simulation of a normal voice input. One frequency at a
time was keyed. The signal levels, signal-to-noise, and modulation
measurements were taken on the transmit portion of the system with a
dummy load placed on the transmitter. The one kHz tone was removed and
noise and carrier power measurements were taken. The audio measurements
were taken on the receiver side of the system using a 30 percent modulated
RF carrier connected to the input of the receiver equipment. The audio
measurements were taken at accessible points in the system. The resulting
data were used to determine the signal levels presented on the Loop Test
Line Level Diagrams (TABs E-5-1/2).

b. Airborne Tests: The airborne tests were accomplished
using a C-140A flight inspection aircraft flying radials and orbits off
the McConnell TACAN. The automatic gain control (AGC) current of the
airborne receiver was used to obtain the receive signal level (RSL) of
the communications frequency under test. Ten radial tracks and one orbit
were flown using the aircraft receiver to measure the ground-to-air
transmit signal strength; four radial tracks and one orbit were flown
using a ground receiver to measure air-to-ground transmit signal
strength (see TAB F-1). Radial track measurements were used to determine
vertical radiation patterns, and orbital tracks were used to determine
horizontal coverage. Prior to the airborne tests, the aircraft and
ground receiver AGC currents were calibrated in dBm by injecting known
signal levels into the receiver's RF transmission line and annotating
the strip chart recordings. The ground transmitter was continuously
keyed with the output power set at 10 watts. The aircraft transmitter
output was measured and recorded. While measuring the air-to-ground
signal strength the aircraft transmitter was keyed on and off at ten
seconds intervals.

4-5. Analysis of Evaluations Results: AFM 556-8 tolerances specify
clear and readable communications at an altitude which meets operational
requirements at a minimum distance of 15 NM for the control tower and
30 NM for the GCA. Emergency communications is desired to extend as

far as possible. Pilot-to-Forecaster communications is required to

100 NM at 20,000 feet above the site elevation (AWSR 105-12). The
receive signal level flight profile is shown in TAB F-1. The data

from the orbits and radial cracks give a composite three dimensional
picture of the electromagnetic radiation patterns of the air traffic

10




control antennas at McConnell.

a. Ground-to-Air Communications: The results of the ground-
to-air signal strength measurements are in TABs F-2-1 and F-3-1/3. One
orbit and several radial tracks were flown to collect data to depict the
horizontal and vertical radiation patterns of the transmit antennas.

(1) Horizontal Radiation Pattern: The orbits were flown
at the higher operational altitudes and at a radius which encompassed
the air traffic control mission area. Therefore, the flight data gives a
good picture of the communications coverage of the McConnell air traffic
control environment. Due to the uniformity of the terrain, and the
heights of the antenna towers, the measured signal levels were relatively
constant throughout most of the orbit. The first half of the orbit had
a average signal level of -73.33 dBm, while the second half of the orbit
had an average of -74.20 dBm. A1l measurements throughout the orbit were
well within the -93 dBm squelch threshold setting for which most aircraft
receivers are set, and most were within the calculated theoretical free
space signal strength value of -79.25 dBm. One of the higher frequencies
was used for the test because it shows the worst case propagation
characteristics. The higher frequencies are more subject to path loss
and other environmental factors. The formula used for calculating the
predicted frec space values takes into account frequency, transmitted
power, cable loss, antenna gain and theoretical path loss. Screening,
multipath effects, and weather conditions are not considered in the
formula. However, screening and weather effects were negligible factors
during the evaluation. Multipath propagation effects probably contributed
to the variances in signal levels throughout the orbit.

(2) Vertical Radiation Pattern: The AT-197/GR antenna was
the predominant antenna at this location. This antenna has a much better
radiation pattern for air traffic control purposes than the AS-1097/GR.
The gain of the AT-197/GR antenna is relatively constant for most
operational air traffic control altitudes. This antenna is ideally suited
for the low altitude ATC environment at McConnell, since it has excel-
lent gain at low altitudes. The radiation patterns shown in TABs
F-3-1/3 depict solid coverage throughout the ATC mission area with minor
nulls at high altitudes at long ranges from the station. As explained in
paragraph 4-5a(1), these nulls were most likely formed because of
multipath effects. These effects were more evident in the receive
radiation patterns (TABs F-3-4/6) because the receiver site was more
susceptible to multipath reception at the altitudes and azimuths shown
in the TABs. Note that all the nulls are well outside of the air traffic
control mission area. Minor antenna or transmission line defects could
have also played a minor role in the less than optimum performance at
the extreme edges of the radiation patterns.

(3) Screening Effects: Due to the heights of the antennas
and the relatively flat terrain surrounding the transmitter and receiver




sites, significant screening effects were not evident in the orbital data.
However, the skyline graphs do show some screening at the transmitter site
from 066 to 110 degrees and from 290 to 318 deqgrees (see TABs C-1/2). TABs
B-1-1/4 and B-2-1/4 show the surrounding terrain and give a graphical
representation of the screening environment at both locations.

b. Air-to-Ground Communications: Air-to-ground coverage was
generally less than the ground-to-air coverage. As much as 10 dB difference
in signal strength was noted at selected points around the orbits. This
difference was mainly due to the exceptionally strong signal strenth
measurements of the ground-to-air signal. However, the data shows that the
air-to-qround coverage also generally extended well beyond the mission area.
Radial data showed coverage to at least 50 NM at 3500 feet MSL. A sample
of the air-to-ground coverage is shown in TAB F-2-2. Better than normal
coverage was du2 to the excellent propagation conditions during the flight
portion ot the evaluation and the good siting conditions at both locations.

¢. Landline Noise: Several cable pairs on the commercial
landl ines connecting the GCA and the control tower to the transmitter
and the receiver sites had excessive noise levels. Noise levels as high as
-13 dbm were measured on some of the pairs. Past TRACALS evaluation data
suggest that the noise level should be at least -35 dBm or lower. Excessive
noise in these landlines could cause serious communications problems.

d. Defective Antennas: Time domain reflectometer measurements
were made on all antenna systems. One antenna at the transmitter site
and two antennas at the receiver site were found defective. This finding
agreed with results of previous TDR graphs made by the local maintenance
personnel. Since an antenna maintenance team was scheduled to return in
the near future, no additional actions were taken.

e. Receive System VSWR: Excessive VSWR readings were measured
on ten of eleven antennas at the receiver site. The majority of the
readings were between 2:1 and 3:1. Although this range is not excessively
high, it is outside the technical order tolerance of 1.6:1. The antenna
maintenance team could improve these readings by cleaning the connectors
and/or replacing the cables. VSWR checks on the receive transmission
systems are normally not frequently accomplished; therefore, high VSWR
conditions can, and often, develop unnoticed.

f. Coupler Loss: Excessive insertion loss in the CU-547/GR
antenna multi-couplers is a common problem. The insertion loss specifi-
cation in Table II, TO 31R1-2GR-142 is a maximum of 2 dB. The coupler
with the highest loss at the transmitter site had a reading of 3.8 dB. At
the receiver site, the greatest loss was 3.1 dB. Although the cause of
the high loss is basically in the design of the tuning cavity of the
coupler, the maintenance unit can usually minimize the loss by fine
tuning the coupler, or by rearranging frequencies associated with each
coupler,

4-6. Capabilities and Limitations
a. Ground-to-Air Communications: Ground-to-air communications

is adequate for the McConnell AFB mission. Coverage at the minimum
vectoring altitudes (see TAB A-3) is solid throughout all quadrants.
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Strong signal levels were measured throughout and well outside the required
mission area. Screening effects are not significant; line of sight coverage
is. limited by the curvature of the earth and attenuation of the signal by
free space.

b. Air-to-Ground Communications: Air-to-ground coverage is
less than the ground-to-air coverage, but much greater than required for
adequate mission area coverage.

c. Predictions: Under normal conditions, adequate communications
coverage of the McConnell air traffic control mission area can be expected.
Occasional multipath fading is possible because of the presence of large
flat areas adjacent to the sites. Additional deterioration in the iand-
lines, antennas and transmission systems could result in serious communi-
cations problems.




5. POWER FACILITIES

5-1. Equipment Details: Commerical power is provided for the GCA,
control tower, transmitter site, and receiver site. Secondary power is
provided for at each facility by backup generators. No deficiencies
were noted at any of the power facilities.

5-2. Adequacy/Reliability: The backup power generators were in
outstanding condition. A detailed list of the equipment test results
are presented in TABs E-6-1/4. Primary and secondary power for all air
traffic control communications facilities is adequate and reliable.




TITLE

GEOGRAPHIC LOCATION

LOCATION

Hcanne]] Afg, KS

3one
terhin,

lﬂ CRerson

L7

25 N < " 0
sio A 4 S | O‘OJ

[ AR &

5

228

i r.&(‘

'u,tuh!uu i
3| = -

M A

Floience

]

240 A

L1
48

" LL,|38 Q‘.;Z i LlJ L

=1 — AART (325
1585 ¥
3 ’ Ja8
YT HINSON
1 -~
Tl L
ingman i
192 581
108 , 00
| lt{
P e
02 NORWICH 2
A e A“' I - conwa
98P Spruigs
EA¢ sl 9row clevator
i
Harpe < //
!01.‘-: > )
v (o]
v:" /r A
S
ANTHONY 43 thony
' w \

TACAN,

JM\ < \\NNLM}

{:*u,ulu 4 AT SN

KEGEIMAN Af q

|
| P

e ous syl ~
reMPIVO Iy COOPER 26

b —

— i AL

Qg0

o e

14558

345 \‘\

Burbank

Scale: 1:1,000,000 Magnetic Declination:

AFCS

FORM
may s 906

GENERAL INFORMATION

al




YITLE

CONTROL ZONE

LOCATION

Buhler

1

-
e
>

McCannell AFB, K

TT 7

L

L0 S

July 1978

[Wewion)

Elbing

304
A N (1503 7
Burrton HALSIEAD/s
1412 emetery
L e T 1 0 BT PR R bt
Halstead

wvhﬂew;'e[

L_& ) S S R

V Sedgwick g !
1723 g
ntley 290} |
S e kJ /) Furley 11 i
) gy | / | 16 1663 1595 |
o | 1 essp AR 288)
1 M{LES/397s
BASORE/s 166 _
1345 1866 (27 158 =
13 Valley Center 0 Feon (300]
;(;]09\ " A‘ Gree! ich Yowanda . A v O l
Ao w ULV 1Y 4 A" Benton el s |
149] X 24 133 n.t e 1429 (" DOUBLE K/s | EL DORADO |
(1079y (1071 ° “(311) ) 1672 1365 1380 PATTY/s
RIVERSIDE 4 184 il '“(‘323\ g & 'r.u. — n.sc
1743 /e '05 420) Andover a
300 A 1619
(300) AT, BEEGH l;(; Ha
Aars (€ 1592 o
(292) vgusta
wlirorr /s CESSN Aot PN 1568
° 1583 9 Goddard W‘ICHHA A2 0 1384% TRABUE/s O (278)
ey JA (200 Py {1332 o | wicH§A 1328 il
TAJAN —,
ESTPORT AULs W gL |
| 12880 “\F;;' L dpn
| 2l s & w
1 Decby x Rose Hill o
[ NDB__ H“",’;','; \ ™
PICNIC (345) -/ [ )11;;3'4_/)/ g° ¥
Dougle
L 2 b J_A._:"w."' - _‘L BN I " ol L+.L_‘L_J__A_L_L°ugt. lss e ,+_1_,',4 . 30[_
: Mol l
— - ) TR rock '
WAMSLEY/s \I Rock |
ﬁm“ 1307 | J
lle Pla
1439 onway Springs o bl cal | Wilmot :' i
' (319) A Anson
/ Riverdale '
elevotor “TWELLINGTON
. 1605 | 1570 ‘
127 OXFORD/
Sock A(:ns“‘k(??ﬂ \ 1189 - lew| Salem
e L‘J Wellington : derd o) (630)
0 orsl 1561
> Mayteld | 1400 W WS
7 - Y‘ (20%) g ]l ") o rqee h (m)x’A
o) l infield
REMARKS r 4
_ Scale: 1:500,000 Magnetic Declination: 8° E
FORM -
AFCS W5 906 GENERAL INFURMATION TAB: A-2




YiITL B

MINIMUM VECTORING ALTITUDE CHART
LOCATION UATE

McConnell AFB, KS July 1978

T REMARKS

‘ AFCS OV 906 GENERAL INFORMATION TAB: 7.3




Elé

*NOILVNITOAA DILINOVMW

SHALIINSNYEL INIWIINO3
SY 'ddV TTINNOOOW

NOILV1S

HIHON OILANOVW ‘Ol Q3ILIN3IINO

+

To N

N

T

3%

b
\

“ab
N\

P —

0t
4 Y £ 4 A ¥
79855 42 798577 A
ﬁ\v\v “ \“\f\ “ \\_ i 2 v\. o \ “ “ ““‘m W\ . \\\ \\\ g oS \ e
4 \ Y > 974 \\\ \ 4 4% A A 4 X L hw\_ 7 \ M \H\“\ M V 7
o
\K\m\\ \“ @ 2% 4% \X\\ “ ¥V 4 ATV oo x\h\, AL AL 0000 9.9
.\,”s\\ ‘Ww\\,\ 474V, a4 b / 44 1 4 o4 V.08 4 x\, v.0.4 ¢ v.0.0.4 \m
VA \\ AN - % % : §%% 4
f 9 ] % oz
ﬂ N -

D
D e

BN

a5

+—t
—

g
H-—g

SRS S
<41

+

y .

+—

44

-

2 il @

T

44444 3L U

—

BE)

1

-

T 181
1 DNRROEE!

-

T
|

!

|

{1

1141 HAMAERLI 180N 1880

GYI

T

TTVOILNVN NI NOZIJOH 3V Ol JONV.LSIA

L

HdVYO INITANS

N N -

SCREENING ANGLE IN DEGREES




SHILLIWSNVEL LINIWLIND3I

SY 'gdV TTINNOOOW NOILVILS

T 8

£ls

*NOILVNITOEA OILINOVH

HIHON OILANOVW ‘Ol Q3ILINIINO

€L s wm
o .

$24v

081

091

o
O\
v~

0ct

00T

06

X AT AT A A A A A
+ s t A \ [ < \A. L !
i S e )
9270270471 AN A AN A A A o A
Ge W Rl
o 4r.e a9, % »\\m\w,\\i \n\m 2% X\m i o _
SEEannaasesssERaRRIIIEIEESE: RISa A A0% 1oh 9 AT AL AT |
: | | I 1 HHH S #% x‘fu&“
I i NN SESSINSSS BIERAREENSE SRS SRS 2« 58
- T T s Ssananmas: S0
i L e
f —— T1 1 HL..? 1 I g m Hm;ww“f o't
+ + ¢+ 41 + R S R 4 + 4. + D R S S S S
IBE SRS = TS e e SSEsssnEsResE = M
5 o e i1 “. »MNM . m.m. t 1 rw‘“m% mmw
E . SEEEiEBaEEsEEssssesssscsciisccseioc
| | -+ L LR
3 =25 S: : : : = = “H‘ == IIM
E 3 SSS3 1 S S S SSSSesC s ===
E -4 1 ~ M\\wwﬂvl“‘v‘ L“v‘,f;,,‘ i+ === v

'STIIN TTIVOILNVYN NI NOZITHOH 34V4 OL dDONV.LSIA

v-v0

SCREENING ANGLE IN DEGREES

HdVY3O INITANS




SHILIINSNYEL INIWCINO3
SY 'ddVY TTINNOOOW NOILVIS

— £
d 8 ‘NOILVNITOSQ OILINDVW

o

NOAL

AR AN

o

AN

NN

.3

..

R g
-——
+ b

-
+
———— s

R S

S e o S S S S

D
PR SRR T

B R S

s RERRE TS
et B B RTR SEER R

ISOUE! SIURE VI

+ : il §
4 ‘e
+4++4++++4 4+
1 +
R IS
+-4+4-4 44+t
...H.., .
A 44 1
$ 411t 4
e +
+4+4+-1-¢ +
QooQH . .
e o e e
3 o |
QN +
+ 9 -
3
3

P,,........ YOSSSIER! BERS:

i 3 4
+
bt asrrtortosenss

it

HLHON OIIANOVW ‘Ol AQ3IN3I¥O0

0t1e

S

DN

IR RN

N

7

v

b
—
444

+

——

TSR

+ b

b+ 444

STTTE VR .

4 bl ‘.
|

-
B R S SS e
444 R

saans - s
IRUE S - -

INE B
44 pe

R s
SO SO

OISV VIR

S

-
)i |
-

-

+4444s
n O
- h

-

4.

T
++

~N

et

™

'SHTIN TTVOILNVN NI NOZIT4OH 34V OL dONVLSIA

HdVIO INITANS

‘P

SCREENING ANGLE IN DEGREES




Clé *<-v~ $D4v

nwo 4

SHAILITWSNYEL ANIWCINO3I d o8 :NOILYNITOZA OILANDVMW
SY a4y 11anN00oW NOILVLS HIHON 0I1IINoVW ‘Ol Q3ILN3IINO
109¢€ 0S¢ oOht 0€¢ 02¢ 01¢ 00¢ 062 082 0 ;
,..Y, . A A AL L » 14.. m\r ﬂ ” . AKY V.84 » A » A4 4 y. A
MM« $ \\ A W.\;«v 7. . W‘m -\Mv\\;m.\< ¢ gt Wx' ﬁ\“\WL\W. g v, L ; o 4 rod » A 22, 7 :
A VATV VA ¢ AL AL, AT A AT ¢ e
CAAL Y A p. A A A Y YIAL V.04 X S4uV.04 =
i \W \w P [, A # f “ A, é & £ A4,
A L A4 ] A ; 4 9 \\ \\ \\\ W, Y \\ : A A :
- e pd “ . A 4 A A b 0
, t = % R B 5 A \\\ (= 1 , H
! L YA A i) *
S0
T B I 1
o1
i Sl
E iS5 4
ﬂ =y
— ‘STTIN TTVOILNVN NI NOZTSOH dV4d Ol 3DNV.LSIa
b S-1

HdVIO INITANS

SCREENING ANGLE IN DEGREES




\RERCERERY RERRRSRERY BN
|AARERECR? RRRRRRREES PRRE)
LRISTSRIRT FRTSRIREEY DRI
\SSRARSARS KRRRRZRRR RERRY
IR RRPRRRRRE? POEW)

11000041 00828001 AR A
Ié ! ouuHI ik I vy
o L4l | BSEEE B -
I_ . e "1
«-301‘ SERIRRE: RERRE ¥ -
SRSTRRTR] PRSRRRRRY! RRREN B m
'”“’“'" TTTPRREE! BRI 9 [\
110080001 RERERABREE RARE M A1 <
“%T IRAREARE: ERRSS 3
+ IRRYRER) .
statats] SETEIERR RERE | b
b RaRIRRRR] uulnn R ]
ARRTREERY RRRIRTRER! REREE N
| - I
T + =
s
| -3
(&

5 S e S 6 3

L R TERTRSRREY B
L«Ju-u-o IRPERTRRRY BaSS!
1asaaill SRERRERRRT RESR)
HERtEaRE: SRRERTREI RRRRE N
]

=

EQUIPMENT RECEIVEERS

ddaddd o
114.':0.. R RN X
[RRIERIR! VRRRRVRRRY RRRE ¥ —
eRSRSARS AR ARERE RERE RS X
¥ bbb R R (
3 asieRaRt ERYIRSREN! BRREE ¥ L
“f«oqm»-nl«ow IS & (V)]
4 b eba SRR DRRBE ¥
110881 !
ISRSPROYRE SUORESOEYY DOBBN B
A e ote D R
Y i
u} ot +
- + + -
b b RN Tone.
\ t + + S
- !
< LanasnatRY SRSSRIRRRS DRI ¥
3) ﬁwtuo-—,mroq. e dd
& ;: uu«}“‘uuu [ERm.
1 trbrardiesr bl
2: SRRRNTRY SRNRRARERY RERER 2
Y TRRRYEY PRSHRDRRS! RESEE 9t
: Saadlddlll] | 1
o R s i e
- N Reags R2SRONRRY RRROH P
z. 4 b biardidiy uI. 4
0 0o HHSI TPIUVOST! HOU UU VN
N L e
oy 10008 10
% 4544444 e +
w § M
- LRRRRTRY TRSRRIRRYS RERS ¥
z X bbb 4y
< IRRY NERERITTR? RN B
= [t ]
; T
=4 O M ittt e b
= +444 ISRRRE ERRN B )
W) e e 4
@) LISRRERY IRTSRTRNRT PR N
z [ o
: \SARERRSAS ARRRRTRRRY RRIEE B
« QQ
m = (asaaRETRE FRRVRPRRRY PRREE )
7, aLRRRELR: RRTTRURTRE FRNEE
O M b b =%
rfhun ) FRTRRIUIRT SONEN
L
08080181
11 FSITRIREEI DIOTE U e

101440100080 00ER) FOOBN B
Il‘o‘u‘io RN RN YRR B
-*m;IH TRTRSPIRNY FR.
HHRTRRREY ORRETRN! SN ot
pu:up YTTSRTRIEY ST 9
rithu“ ISTRRTRRNY SESEE

LRIRTTRY RRRRRRRERY R

L‘h-g 1 SRESRERTRY RYRER B
d "

DECLINATION

T
IIRTRTIRY IRSTRYRRRS FRREE )
ITRINNE RRVRERAR SYNRE N
ATTRTENE RS RRRTY ORRR
TIRRIRT VUSROS DEBEN N

MAGNETIC NORT

‘éf TTR1 PRRRRTURRY RONEN W
TIRTRRY FIRNTORNY RSB

MAGNETIC

1 ..
14444 ERISRRY SRREE B
MA4ge ‘I R RRR] RN )
108881 00 RERARE AR EES
doddddilill "
T ™
ﬁ{”quhu b -
J

+ vl by
H ‘ly‘nuu 44
HH ad
1saadasiii RREES
hutuh‘ i

¥
—

= TrrTrriri:

3t 3

(RS R SR SIRR

=
>
——————

ORIENTED TO

“
TIRISVITY PRRRRRRRNY PREE M ]
I | J TSRS YRS N :
e AL IRNNN 3
100401
14 Al‘v‘]—:ll :In ¢
WL LiLE]
)

— ST




seaAIZOoFE LINIWCINO3

‘gdv 1TINNOOoW NOILVLS

041

727
\\\

NOIIVNITOSA DIZANOVH
HIBON OIIaNOVR Ol G3ILIN3I¥0

091

S ERAERRAEREES X TNENT -
s +
+—4-4 5 bt L 1 4 24 o L 22 1 +
——————————t gttt ¢ +
 §
: EEERAS 55 SHE - mASsERTY MMM + + o 5 S N 5 S + 4 " o Sl = I 98
PENS S N A E S . - bttt 1 L - + S S SES . . § + 1+ -—.— +—4—+4+4—+4
et S o S S SV + - y IS P! W O | D g oy + 4+~ 4
PRGN NSTEEEE SIS ..t —t—t R Es w - - s 44 4 2 £
4# <
—
IR SR AN IS SEEN U 05 &) SR G G 65 5 S ¥ . | PR R O G5 S5 55 G 45 D 6 O SIS GO b U S O G 4t H—+—+4—+
- 25 S S S S S Sy 5 55 S 6 . 6 0 i o T 0 S S N = S S +—4—+—4
44444+ F4—+—+—+++++4 + -ttt } 5 T 0 o o 2 O Y 44—
D e N R R e = S O T
4 T =
B T ana +—+—+4++4+4+4+HHH44+ 44+ +4+ 4+ ¥ o
SOED S5 O S S S G0 G5 S S Sb G S S S Sh G5 6 § —H4+ 33334 34 P 5 S O W S . pEDERDE
+—+++++ 1+ ++ 4+ + 3 3 1T T o7 b = S . R R e -+ 4+ 3 4+ o =
e R e e e = R S s B : o= ou ¢
D s S 3 ¥+ 3+ + 3+ T+ -+ ¥ T+ + ¥+ 7 = = = o e >+ 3 =
e IS ar e en e man e e e S = = T3 31 P e s
i It S e i e et d Il S ab et S - - - M.»r - = 133 —
S S o S o WD W o D M S M W . = % 2D o n = T == 3 - = s 0I5 B o U T o 2 S
FITT - o= - —— - s - - = e == =1 I+
- == = s . e Y =3 o TmET T A =
TI T Tt =3 TIIF TG - = s ——rm = et
—_— 33333+ 3%+t 33 === = —— ==
e e e e e === = ==
*T + + T T+ T T Tt Ty ——— o — = x = > o e - -
- e S e IS s IR e S E e = S 1 § 1
FFr 31 == ===
ET T ET I SIS v === -— === == -
D= + 3 1= o = = = s o == mm - = v - = = 3
e s=== ;vonM‘.: F i3 ——— 13 F: == —3
+ T 3 33 = =

'STTIN TVIILNVN NI NOZI¥OH ¥3vVd4 OL IONVLISIAd

SCREENING ANGLE IN DEGREES

HdVY3O INITANS




16 > 1 4

m~es s

swaaTdoz LANIWIINO3 T o8 :NOILVNITOZQ OILENOVM |
SY 'ady¥ TTINNOOoW NOILVIS HLEON OIJANOVW ‘Ol Q3ILN3II¥O0

042 092 062 M2 nEe 022 012 002 061 08Tl
152 952255 e dard”®
ey

v s
I AT AL,
Lx f A A m
rén ‘7 \ B A 4 z Z avav.i ,x i
7 A ] 4 V. : /A / /. A7
; e, LV _ . 7y V7094 .
&I 94 24N I ST NG 4B , roy T rvAZ] - _
! 2 V.4 2X 7 P &V 747 48 A VPO 4
S A sl St : =
- . i 1 1 4 L 8
’ ' T1 1 ¢ — > °
EEETERELEOEEMN! t WS {36 TR0 O ) 8 SRS 00 4 + ;»h.a».tf‘vaw*r\ATfi!?«.Yfflo# Ean e o e e ST EEES S S I I I e + :
S AENERENEAS AN RESH RS Lt YL ey et ? 558 W e 3 B r+Lr,+&. MG sease sner SIS SR ERERES S NS BIIEHEEEE FNEEENEDEE B ,«
S R TR e B R ¢ +++++4+ t BT S +|$¢0*«$\+,?¢J1770$|.qATr,.If.#-‘II?‘l.IAféJQ&I' e + 4
+¢ - + 1114+ 4 I +—4 4 cr‘«o e e T T = B . R S S T et 4
3 4 - | 4 33 4 | q
1 i 8 ¥ 11 1 | 1
EEIERATRAENEAENEERETN |3 IR R 1 O W 5 65 1 O ) 0 O B Emeas SSSEEIESEE SESEIEEIES ISEGEEEESE DE S0
e IR IR R ISR R SRR +rtt s + +++t+trt+t+tt+++ 1+t =+ +t+++— 4ttt L L L L L]
- trrhp e WSS S + Lt + v s 44A%vf¢ ++t+t+t+++t+++ -+t +++++++ 4 L L L L L 0 3.
SDE5 (55560 SHE5 6 So s s 65 545 6 S5 45 S5 ES S5 &5 S84 NEmNEE {1 ¥ I 1 18 s {10 : 4 B O w»(hl + 41 1t 2 21111 + w -
1 1 1
L 5 3 4 S ) S ) ) R o a5 - b1 : | {2 { W W R T 8
= 3+ ; + DEm u8 &= - 1
‘t‘vH +++ 4 ﬁ#lf..,+ G 409 3 £+ 3 3 3 4+t 4+t T +43 =143 > 5
b+ 4 + + 44+ 4 R S SR SEDEP . = 1 % + - 44 w + + 44 = ®
= e e > >a - s e s @ -~ -~ - F
- -4 - : — Loy S &5 =B =S - .- - ‘- ) § -
- = = = o o 5 et e e = 72 s s o o T 15 3 £ 1 1 (72
ERCSEEDESEESSDSEEREEREEE SS==S===: i SS=S ]
EEEET T3+ § ¢ = === = EEEEEEE EEEEES <
1= = St : o = = ;=== = ==
== e 1533301 - - e = = m o o = =3 == = R
E=memEme
1+ ESESESES=SESEEEEE SEESESSSEE=SES =3 ==
= . 4+ 4+ lVIA\.VIAl = = = = 3+ n

'STTIN TYDILNVN NI NOZT30H 3V4 OL d3DNVLSIa

- =
i | 7

SCREENING ANGLE IN DEGREE

HdVIO INITANS




€5 *Lave g4y

sEaaIgogs INIWLINO3I g .8 NOIIVNITOZQ OILANDVW "
SX 'gdv TIanNooow NOILVLS HIEON OILANOVMW ‘Ol G3ILN3INNO 7

09¢ 0%¢ ohe o€t 02¢€ 01¢€ 00€ 062 082 0Z2]. !

. ol
S e e
INTL A 1 { v, 7 L/ A4/ ¢ 4 "VIA Y 2 A
A \Ww\‘ P9 0870820 8% YA A 47,0 720 8% A . m |
? 4 4 < i
A A, m“&g Vo oA o A A A 77/ oAT
-4 ¥ A L 4% & 1 £ -~
v A44 279479 4%V.¢ NOAV.047:94%Y. 4 ; A A
/ \\\ 9 4%9,04Y.04% 0% B A4V 0299 8% V,0%0. 04004V, 0 4/aV.9 4%V, 6449 8449848
d )’ . 6747, 4 8 0
{ 1 1, )7
= L o gl T N = T e } 111 ¥iA %h e @ T BEEE H 1
4441 .76v4 e 111 o+ f* kbLVA\ ++ , 4+ \T\X .m g ,I+I+It¢ 1 +
3 T' : 510 e -t oy'wT?va#AﬁYMVL.v«*J,?_vJTT.?AYQQﬁ¢0 ii,??v‘ﬂyow &J‘T, = +, : + +
Sausse sEEs: aEmmE S EEEEE NS EREEE NSNS BAREEENA R BARE RS BaE. . 0
IHEEAE-EHEE] : - 0'4|MLL rA\A'fTNJm*A*HA B 1 50 0L ko.ﬂuq‘vﬂlw EEEEC ,...%01 EBHEE. 11 LS AIJMTL
N T O N T 1S - 44 R SRS C 4 + {4 ¢ L 3 2 5 TR Be fe5 B51 N, A 1 ) I T e S EREEEHEEA SENEEEE®ES (B ! w
ot S T o= S SR R o S ...v,ﬂ.vtf.v ﬁ + S 5 S S B - +—4+4 I U DO (1 s N 8 waf?T.f,o‘HJ.J,.T.oolY‘Tv)v Vi — + !
1.."u‘n.wr.o¢» $.¢4vv.fMLw¢.va - - - = { -ttt ”+‘4 ”<.¢v< 1WM|H .Wlﬁ.:?&.l»ﬁ.f;r;elﬂ - ﬂ + m : ro.P
] 53w 7L 5 O 5 5 | } TEEmEREREEEEEE =EE i g + 5 B SR R S S 05 4 1 B
Seisssssesss R N R R R N S e N N e R C S S E SR SR RESEREREs T
T T e ) 0 0 0 + 4 W+M|«‘m. T . ! . 4+ 1+ 1 T W i o 1O +1 ¢ ‘-t . P\ —+t++t+111 + + + + S EmE
BaD Sh¢ " = o o -t : urw - + 44 w 0,»% e S ne + — == ==2 3 .F
S 0 o e o 2 e ) IR P G S A B B SE OS A B S R T R e S T o o 5 0 W I I 1 I T e 1 I O O S e 1
SEESEEECEE e e e Esasness EEEZEEEEEssSssEsss E: H
EEEEE "W,M S S eSS RS S s S SRS S SRS R - SEE S S S NCEESESE=REES e
—_— F—+ + 4 + +—+3++ < — 4+ 1+ + + 3+ 4% . s = T = =
SSSSSSSSSSSSSSSSSSSSsssssc SSS8SsSSS3S SESEESEEst =EZEEES 5
==SS=== mmwﬂmuﬂlw‘.ﬂl IITH'L.H;HIH === = ++ ===: =E==2 =3
SSSSsSSse s SSSSSssas === |
=SS== s v
_ 'SHTIN TTVIOILNVN NI NOZJJOH 3Vd4 OL dONVLSIA
e 6-1

i) ok

SCREENING ANGLE IN DEGREES

HdV3IO INITANS




|
!
i

LINE OF SIGHT COVERRGE ' (RLS)

MCCONNELL RAFB RLTJTUDES FT. MSL
TRANSMITTERS

3000
J2 JUL 78 4000

ANTENNA ELEVATION 1381 FT MSL 65000
SCALE: ] INCH = 30 NM

ORJENTED TC MAGNETIC NCRTH VARIATION B DEG €

\
|
|
a
|

TAB: C-1 |
A‘M—’w"
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, MCCONNELL AFB

1 RECETVERS

12 JUL 78 '
ANTENNAR ELEVATION 1400 FT MSL
SCALE: ] INCH = 30 NM
ORIENTED TO MAGNETIC NORTH

LINE OF SIGHT COVERRGE (RLS)

ALTITUBES F1. MSL
3000
4000
6000

VARIATION 8 DEG €



j TRANSMITTER SITE ANTENNA LAYOUT
t * McConnell AFB, KS duly 1978
| _ |
N
MN
A
@ PO‘. ..A..
TX
SITE
X
“
4 ‘_. Pole B
O)
O) ]
ORIGIN ¥ ~
POLE/ANT X _ Y Z(MSL) TYPE FREQ(MHZ)
A/l 44 .6 157 1374 .7 AT-197 SPARE UHF
A/2 37.4 75.6 1375.8 AS-1181 121.5
] A/3 42.0 71.9 1376.5 AT-197 SPARE
o A/4 41.6 76.4 1379.1 AS-1181 SPARE
‘ B/1 14.3 86.3 1378.9 AT-197 351.1
B/2 10.0 78.6 1378.8 AT-197 269.1
B/3 18.8 75.8 1378.5 AT-197 339.3
B/4 22.4 82.7 1379.1 AT-197 302.2
B/5 16.2 80.7 1383.5 AS-1097 MULTI
E/1 3.8 6.7 1380.2 AT-197 37e2
E/2 0 0 1379.9 AT-127 MULTI
E/3 8.2 -4.7 1379.7 AT-197 SPARE
E/4 9.3 3.0 1381.1 AS-1181 SPARE
E/S 6.0 2.1 1381.1 AS-1097 295.7/342.5/372.2/
271.9
F/1 27.8 3.7 1380.4 AT-197 239.8
F/2 23.9 -2.8 1381.1 AT-197 SPARE UHF
F/3 32.5 -7.3 1380.2 AT-197 SPARE
F/4 35.9 -0.2 1380.2 AT-197 275.8/236.6/243.0
F/5 29.9 =2.1 1382.0 AS-1181 126.2
REMARKS I
A1l measurements in feet from antenna E/2. Site elevation: 1330 feet MSL.

AFCS wav 72 906 GENERAL INFORMATION TAB: D-1-1
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TITL G

RECEIVER SITE ANTENNA LAYOUT

DATE

"""McConnell AFB, KS July 1978
N MN
RX
SITE
G—@ :
Pole F’ Q 1
2 Q@
X 2@ Pole B
3 O)
E
Pole 2 1.5 5 "
Q Pm-'t"d|b
oo 2 QD
B Y ORIGIN
POLE/ANT X g & Z(MsL) TYPE FREQ(MHZ)
B/1 30.8 -3.4 1395.0 AT-197 3N2.2
B/2 26.8 -2.8 1399.1 AS-1181 126.2
B/3 24.5 -3.2 1394.7 AT-197 307.9
C/1 0.0 0.0 14N8.6 AS-1181 SPARF
c/2 2.8 5.0 1405.6 AT-197 243.0/236.6/295.7/
275.8
C/3 10.4 1.6 1406 .4 AT-197 339.3
c/4 7.2 -6.4 1406.3 AT-197 SPARE
C/5 4.3 0.1 1411.7 AS-1097 339.3/269.1/351.1/
302.2
E/1 10.7 74.0 1399.4 AT-197 SPARE
E/2 8.2 84.1 1399.4 AT-197 311.0
E/3 18.0 84.2 1399.3 AT-197 321.0
E/4 17.0 74.7 1399.8 AT-197 SPARE
E/S 13.6 78.1 1401.6 AS-1181 121.5
F/1 31.5 82.9 1396.5 AT-197 SPARE
F/2 36.6 89.3 1396.6 AT-197 SPARE
F/3 42.6 87.3 1396.7 AT-197 SPARE
F/4 39.6 77.9 1397 .1 AT-197 372.2/342.5/266.2/
271.9
F/5 37.7 82.9 1398.1 AS-1097 SPARE

REMARKS

A1l measurements in feet from antenna C/1.

Site elevation 1349 feet MSL

AFCS  Wav s 906 GENERAL INFORMAT

ION TAB: D-1-2
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LELEL B

EQUIPMUNT ANALYSTS SPECIFICATION LIST

LOCATYION TXYT

McConnell AFB, KS July 1978

FREQUENCY: Self Explanatory

1. Equipment Type: Transmitters AN/GRT-21 and AN/GRT-22 {TO 31R2-2GRT-102)
2. Transmitter Serial Number:---------~: Obtained from equipment
3. Percent of Modulation, O dBm Input:~: 90%Z+10%
4. Percent of Modulation, =15 dBm Input: 90Z+10%
5. Percent of Modulation, +10 dBm Input: 90%+10%
6. Distortion:-- - ———— -~: 104 at lower limiting
15% at upper limiting
7. Frequency Accuracy Tolerance:--——---: +0.001% with CR-143 crystal
+0.002% with CR-75 crystal
+0.0005% with freq synthesizer
8. Power Output:-- ~-=~: 10 Watts Minimum, Low power mode
- 50 Watts Minimum, High power mode
9. Reflected Power:-=-—--==——==———c——c——: 2.5 Watts max, 10 Watts forward
: | 12.5 Watts max, 50 Watts forward
10. Transmission System VSWR:-—--——-----~: Normal operation at carrier power
with VSWR not greater than 3 to 1
11. Coupler Loss:==----- : 2 dB Maximum (TO 31R1-2GR-142) CU-547
12. Antenna VSWR:-=-=—-—————e—ccemcac—-: 2:1 Maximum (TO 31R1-2GR-241) AS-1097
1.6:1 Maximum (TO 31RI-2GR-161) AT-197
13. Receiver Nomenclature: Receivers AN/GRR-23 and AN/GRR-24 (TO 31R2-2GRR-112)
1l4. Receiver Serial Number:-—-~=-=—-—--~: Obtained from equipment
15. Frequency Accuracy Tolerance:-—----: +0.001% with CR-143 crystal
40.002% with CR-75 crystal
+0.0005% with freq synthesizer
16. Sensitivity:--—- ¢ 3 uv Maximum
17. Signal to Noise:-——-—————mmmm v ¢+ 10 dB with a 3 uv input
18. Squelch Threshold:~- —=: 3 uv (TO 31R2-2GRR-116WC-1, 28 day
inspection)
19. AGC Characteristics: : 3 dB Maximum variation with input
signal of 6 uv to 1 v
20. Audio Output:—=————m—m—m—emc e ————e—=: 420 dBm
21. Distortion:~-- -— -: For frequencies 300, 1,500, and 30C0 H=
with a 1 v input 10X maximum with 307
modulation 20% maximum with 90%
modulation
22. Transmission System VSWR:==-——e=--—-: NSA (No Specifications Available)
23. Antenna VSWRi==—--mecmmmmece o 2:1 Maximum (TO0 31R1-2GR-241) AS-1097
1.6:1 Maximum (TO 31R1-2GR-161) AT-197
24, Coupler Loss:--  — - ~===: 2 dB Maximum (10 31R1-2GR-142) CU-547
HEMARNKS

FOHUM
may 7y 906




EQUIPMENT ANALYSTS SPECIFICATION LIST

pe b - S LN T R T SRR R R
B ST T T R ST e A S (B ,‘L July 1978

FREQUENCY: Selfl Explianatory
). Equlpment Type: Transmitter AN/CRT-18 (TO SIR2-GRT18-2)

« Transmitter Serial Numberi--—-=-- ~====1 Obtained from equipment
3. Tlercent of Modulation, 0 dBm Input:-—=: 90% Minimum
4. Percent of Modulation, =15 dBm Input:-: 90X Minimum
5 Percent of Modulation, +10 dBm Input:=: 90% Minimum (50 Watt mode only).
6. Distortion:===—er=cmmccecccemceae=====:; NSA (No specification available).
7. Frequency Accuracy Tolerancei=-=-------: +0.0014% of the assipned frequency.
8 Power Qutpulisecr=mmec e m e cmc———————— : 10 Watts Minimum, Low power mode
50 Watts Minimum, High power mode.
9. Reflected Poweri==—==—cmememmenee———— 1.1 Maximum, 10 Watts forward
5.5 Maximum, S0 Watts forward
10. Transmission System VSWR:-=-=vceceec-—- v 2:1 Maximum
11. Coupler LOSSi=—=-=m—wr=—memm———e—————:  NA
12. Antenna VSHR —ecmmmemvecmcm e e e - : 2:1 Maximum (TO 31R1-2UR-31) AS-1181

13. Receiver Nomenclature: Receiver AN/GRR-25 (TO 31R2-2GRR25-2)

4. Receliver Serial Number:--—-—=—==wc-a—=c—-- : Obtained from equipment
15. Frequency Accuracy Tolerance:=---—-==: +0.0022%
16. Sensitivityie-cmemmmmc e e S
17. Signal to Noisei--=—=—=—eemmmmamaceca—- : 10 dB with 5 uv input
18. Squelch Threshold:—=-—cecccwnucusnmaca- : 3 uv maximum at max rf gain
19. AGC Controli=mmeem e e e e e :+ 3 dB maximum variation with
input signals of 15 uv to 1 v
) 20. Audio OQutputi==—~——cmemcmc e e e : +10 to +30 dBm main audio
(~10 to +10 dBm low level)
21. Distortioni=——e—emmmcr e e e : 54 Maximum with a 1 v rf input
signal modulated at 30%
25% Maximum with a 1 v rf input
signal modulated at 90%
22. Transmission System VSWR:=—==we—me-—-w--: NSA
23, Antenna VSWR:i = cmmm mmm e e e ¢ 2:1 Maximum (TO 31R1-2UR-31) AS-118]
24, Coupler LoSSi==——emmmaecnmmccncn—a- ~—=-==: NA
)
‘ R FECL e e e R e e el i TR B
" —

AFCS VY 906 GUNERAL INFORMATION TAR: E-l:é‘
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AM RADIO COMMUNICATIONS EQUIPMENT ANALYSIS furts |
July 1978
LOCATION
McConnell AFB, KS

FREQUENCY ITE O 157 s 12620
!. TRANSMITTER NOMENCLATURE AN/GRT=22 AN/GRT-21 AN/GRT-18
2. SERIAL NUMBER 5863 450 527

INITIAL >AUJJS-T“E—D INITIAL ADJUSTED INITIAL ADJUSTED
3. MODULATION LEVEL

90 100+ 90 70 90
4. LOWER LIMITING " a0 90 90
5. UPPER LIMITING qg 30 90
6. DISTORTION « 3.7 27 7 )
7. FREQUENCY ACCURACY ” .00002 .00000u .001

RF POWER OUT
8. FORWARD Watts 10 9 10 10.5
9. COUPLER VSWR 1.10:1 N/A N/A
10. COUPLER LOSS an 1..66 N/A N/A
11. ANTENNA VSWR 1.08:1 1221 1.14:1
12. RECEIVER NOMENCLATURE AN/GRR-2U4 AN/GRR-25 AN/GRR-25
V3. SERIAL NUMBER 2989 6440 65171
14, FREQUENCY ACCURACY = .00000 .0003 .0008
15, SENSITIVITY uv m 1.2 1.6
16. SIGNAL TO NOISE an *3:7 2ol 208
17. SQUELCH THRESHOLD uv 2.6 3 2.8 3 8 3
18. AGC .8 ol dsl
-

19. AUDIO OUT dbm 21 20 «11.6 ; &G
20. DISTORTION 3 i | 5.2
21. COUPLER VSWR 1.01d N/A N/A
22. COUPLER LOSS dn 1.94 N/A N/A
1. ANTENNA VSWR y,u5:1 3,62:1 el s
REMARKS L

* Not repaired during the evaluation.

FORM

AFCS ocr s 957 ‘previous ecitTion is OBSHOLETE
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T

DATF
AM RADIO COMMUNICATIONS EQUIPMENY ANALYSIS Tulv 1978
J A ¢
[ LOCATION R e e el S A e
McConnell AFB, KS S e ]
’]r" e e g o)
E 399.3 351.1 302. 2
be CHNNENE VAR SOMRNCLATURE AN/GRT=27 AN/GRT=-22 AN/GRT=22
s AR T ————— ]
2 SERIAL NUMBER 50G9 1405¢ 16385
] AL INITIAL Ai\J\!S;ébVA .'__'_NIVYV'VA( ‘‘‘‘‘‘ \L);'k‘s—TE'd _>|“N_|;|VA.VL” r‘:.[)_;-.u;ygn
£ e T
3. MODULATION LEVEL y )
70 90 80 390 80 90 J
e s 4 o ‘
% COERR LiWTING 90 30 30 :
————— e e — b ——— -—1L~~ —— = =N __}
S. UPPER LIMITING b ‘l J 90 i) 90 |
6 DISTORTION . 11 4.6 §.2 2 5
© Sl L — |
7. FREQUENCY ACCURACY .00005 .00006 .00009 l
RF POWER OUT 1 5 |
& FORWARD s i i 5 10 185 10 116 10 9
3. COUPLER vsWR 1.01:1 1.06:1 N/A j
- - 1
10. COUPLER LOSS an 1.36 3.85 N/A i
11, ANTENNA VSWR 1.05:1 1 183 1. 0151 !
—— 3!
| |
ol - 1
|
12. RECEIVER NOMENCLATURE AN/GRR=-24 AN/GRR-24 AN/GRR=-24 ‘
|
13, SERIAL NUMBER “76‘/7(3 ‘33-1 3:(’-‘
— Fr—— IR R B =
FEERREQURING Fat L Ui e .00000 .00000 .00000
18, SENSITIVITY uv 2 9. | 1.9
SLS :
16. SIGNAL TO NOISE Jn 111 1421 ‘ 6:1 14
e ——-—-—.—4——_.——-——_..r——4 & g e
17. SQUELCH THRESHOLD uv 9.5 3 2.85 3 75 | 3 |
,L e nd
18. AGC o il l sy | |
Fk i L ! - |
1 1 1
19. AUDIO OUT dBm 21.8 20 20 1.6 | 20
‘ s Fad s ! |
20. DISTORTION = 4.Q u.8 8.1 | |
|
oy L 4 o
S GEGRRE 1,55:1 1.0%1:3 | 1.14:1 |
S— -_— —— —t e
22. COUPLER LOSS an 3.1 1.58 | 1.94 :
. % ) .
21 ANTENNA VSWR 3:1 3:1 'I Sal ]
|
!
REMARKS _‘1
AFCS orco:":o 957 PREVIOUS ECITION IS ORSOLETE

P




$YEL'Y

AMPLIFIER DATA

LOCATION

GCA

OXTE

July 1978

iticrophone Amplifier

Serial Number
_Position Bay 13
Input Level (VRMS)| 3
Output Level (VRMS) | 3
¥ Distortion (5% Max) |
[ Noise Level (dBm) | -24
Input at Limiting (dBm) NA
Qutput at Limiting (dBm) | NA
Line Amplifier
Frequency 351l 302 339.3
Input Level (dBm) | -2 -2 -2
Output Leve] (dBm) | 1! n.2 1
¥ Distortion (5% Max)} 12 14 16
Noise Level (dBm) | -29 -26 -28
Line Fmplifier
Frequency
Input Level (dBm)
Output Level (dBm)
% Distortion (5% Max)
Noise Level _(dBm

REMAFRNKS

AFCs W55 906

GENERAL INFORMATION




TIYE E

AMPLIFIER DATA

| -éontrol Tower x , . July 1978
? Type AM-4568/G Microphone Amplifier
? Serial Number 470 464 484 92
i Position Maint. 3 2 1
1 Input Level (dBm) | -35 _35 <35 -35
Output Level (dBm)| 15 15 15 15
% Distortion (5% Max) | 2 asg 2 c ’ 5
Noise Level (dBm) -48 -64 -73.5 -73
Input at Limiting (dBm) -42 -41 -38 -42
Qutput at Limiting (dBm) -3 -2 2.5 =3

Type AM-4571/G Line Amplifiers

Frequency 1215 275.8 126.2
Inpyt Level (dBm) 4 e =4
OQutput Level (dBm) 27 27 27
% Distortion (5% Max) 2.1 1.7 1.7
Noise Level (dBm) -56 -54 -58 -—L“_—L;

Type AM-4571/G Position Amplifiers

Position 3 Sp PH
Input Level ( -43 -45 |
Output Leve] (dBm) 15 6 3
% Distortion (5% Max) 3.2 1.4 |
Noise Level (dBm) -58 -47
REVARKS !
AFCS wa Y75 906 GENERAL INFORMATION TAB: [-3-2

e ——




AM RADIO COMMUNICATIONS SYSTEM LOOP ANALYSIS

LDATH

- July 1978
LOCATION GCA R
1. FREQUENCY:
351,11 302,21 3396 3
2. MIC AMP IN
VRMS 3 3 i
3. MIC AMP OUT
VRMS 3 3 3
4. NOISE FLOOR dB Down
43 45 43
s. NOISE LEVEL dBm
-24 =24 -24
6. CABLE IN dBm p
= -2 =2
7. NOISE FLOOR dB Down
17 28 28
8. NOISE LEVEL dBm
=B -24 =21.5
9. CABLE OuT dBm
-4 =3 gatli
10. NOISE FLOOR dB Down
9 16.5 17
11. NOISE LEVEL dBm
=13 -20 =21
12. TRANSMITTER IN dBm
-4 =3 -3
13. % MODULATION K
90 90 90
14. POWER OUT Watts
10 10 10
15. RECEIVER OUT dBm
20 20 20
16. NOISE FLOOR dB Down
16.2 14.6 15
17. NOISE LEVEL dBm
=262 | =25 -26
18. CABLE IN dBm
0 Q Q
19. NOISE FLOOR dB Down
16,2 | 14,6 15
. SE LEVEL dBm
20. NOI LEV —26.2 —25 _26
21. CABLE OUuT dBm
it AR =2 =2
22. NOISE FLOOR dB Down
L 15 1
. Bm
23. NOISE LEVEL d _30 _28 _48
4. SPEAKER AMP IN dBm
» 11 .5 1 31
25. SPEAKER AMP OUT dBm
-6 -6 -6
26. NOISE FLOOR dB Down l S 14 . 5 14 : 5
. S E dBm
27. NOISE LEVEL ¥ -50 -c3 -4
28. 2ND HARMONIC LEVEL
29. IRD HARMONIC LEVEL
AFCS JFAON""MO 958 reviseo TAB:

e A e A

1




AM RADIO COMMUNICATIONS SYSTEM LOOP ANALYSIS

LATE

July 1978
LOCATION C | L T ¥
1. FREQUENCY:
2725 8 1262 121 &
2. MIC AMP IN abim
=35 =35 ~35
3. MIC AMP OQUT dBim
15 15 15
4. NOISE FLOOR dB Down
32 32 32.5
S. NOISE LEVEL dBm
-40 -39 =42
6. CABLE IN dbiim
-l —.b -.4
7. NOISE FLOOR dB Down
26 23.5 2.3 .6
8. NOISE LEVEL dBm
=28 =25 =29
9. CABLE OUT dBm
-4.8 =52 =
10. NOISE FLOOR dB Down
16 13 A5
11. NOISE LEVEL dBm
=2 L a5 =8 5| =19
12. TRANSMITTER IN dBm
-4.8 =5.2 -9
13. % MODULATION -
90 85 85
14, POWER OUT Watts
r 10 10 10
15. RECEIVER OUT dBm
20 =041 =116
16. NOISE FLOOR dB Down
22 15 15,4
17. NOISE LEVEL dBm
=24.4| =25,8| =25
18. CABLE IN dBm
0 Q Q
19. NOISE FLOOR dB Down
22 15 15.4
20. NOISE LEVEL dBm
=24.4 | -25.8] ~25
21. CABLE OuUT dBm
e 3 2 6 _4 & 6 _4
22. NOISE FLOOR dB Down
23 15 15.8
23. NOISE LEVEL dBm
-29 | -30 | -29
24. SPEAKER AMP IN dBm
42 -40 -36,5
25. SPEAKER AMP OUT dBm
16 185 A
26. NOISE FLOOR dB Down
13 1S S5
27. NOISE LEVEL dBm
% 74 =31 =11_8§
28. 2ND HARMONIC LEVEL
29. 3RD HARMONIC LEVEL

AFCS san7s 958 meviseo

FORM

TAB:

E-4-2
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DATE

July 1978

LOCATION

Transmitt

er Site

EQUIPMENT & SERIAL N

UMBER

CHECK SPECIFICATIONS PRIME POWER STANDBY POWER
1. VISUAL " —1
INSPECTION SAl SAT
2. REGULA- YOl TAGE CURRENT s it CURRENT
TOR INPUT INITIA L ADJUSTED INITIAL ADJUSTED
PHASE A 118 40 12§ 20
i
1
PHASE B 118 39 425 18
PHASE C 118 36 125 113469
NEUTRAL
3. REGULA-

TOR QUTPUT

PHASE A
1
PHASE B i
i
PHASE C
|
NEUTRAL l
MANUFACTURER TYPE SERIAL NUMBER
Federal Diesel JB 7440B1S
GENERATOR FREQUENC v Eaa
30kW 60 20% !
MANUFAC TURER TYPE CHANGEOVER NTERVAT i
AUTOMATIC ~ "
cuanceover | Lake Shore Auto 12 sec !
VOLTAGE REGULATOR RESPONSE i
ADJUSTED TO: b
VOLTAGE SPECIFICATION AS FOUND TIME TO ADJUST ¢
REGULATOR MANUALLY AUTOMATIC i
]
;
PHASE A —
i
i
S
-4
}
PHASE B 1
’
PHASE
FQUI PME NT GROUNDING
REMARKS e
FORM .
AFCS wmav 73 908 TAB: E-6-1
—— —— -




A.C. POWER

LOCATION

Receiver Site

EQUIPME N

ASERIAL NUMBER

CHECK

SPECIFICATIONS

PRIME POWER

1. VISUAL
INSPECTION

STANDBY POWER

SAT

e

OAT

2. REGULA-
TOR INPUT

vOoLT

AGE

INITIA L

ADJUSTED

CURRENT

vo

LTAGE

INITIAL

ADJIUSTED

CURRENT

PHASE A

I

117 ,

e

PHASE 8

PHASE C

NEUTRAL

3. REGULA-
TOR OUT UT

VOLTAGE
REGULATOR

SPECIFICATION

ADJUSTED TO

PHASE A
%
PHASE B
PHASE C
NEUTRAL
MANUFACTURER TYPE SERIAL NUMBE R
Lima Gas A 5293KA
GENERATOR CAPACITY FREQUENC Y LOAD
SkW 60 50%
I
UTOMATIE MANUFAC TURER TYPE CHANGEOVER TNTERVIT ;
A : X
CHMANGEOVER Ld.nk‘ AUT.O 10 sec t
_E
VOLTAGE REGULATOR RESPONSE !

AS FOUND
MANUALLY

TIME TO ADJUST
AUTOMA TIC

PHASE A

r R

PHASE 8

e ol e

PHASE C

EQUIPME NY GROUNDING

REMARNKS

AFCS

FORM
MAY

s 908

TAB: E-6-2




DATE

A.C. POWER July 1978

LOCATION EQUIPMENT A SERIAL NUMBER

GCA
CHECK SPECIFICATIONS PRIME POWER STANDBY POWER

1. VISUAL 3 —1

& s s
INSPECTION SAT SAT

VOLTAGE VOLTAGE |
CURRENT CURRENT
INIT 1A L ADJUSTED INITIAL ADJUSTED

2. REGULA-
TOR INPUT

: PHASE A 125 i 11 e 125 110

PHASE B 125 98 125 100

PHASE C 125 110 125 110 i i

NEUTRAL i

3. REGULA-
TOR OQUTPUT

PHASE A

PHASE B

PHASE C

NEUTRAL

MANUFACTURER TYPE SERIAL NUMBER

General Electric Diesel 3SJHL40Y
GENERATOR

— CAPACITY FREQUENCY LOAD

60kW 60 46%
AUTOMATIC M‘L':a"i:‘c"”"“f TVPE CNANGFOVER TRYERUXT
CHANGEOVER e Shore Auto 10 sec
VOLTAGE REGULATOR RESPONSE

VOLTAGE ADJUSTED TO:

SPECIFICATION AS FOUND TIME TO ADJUST
REGULATOR MANUALLY AUTOMATIC

PHASE A

A .-A_J.‘ TR

PHASE B

PHASE C

FQUIPMENT GROUNDING

REMARNKS

{
{

AFCS  WaY'7s 908 _ TAS

m
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A.C. POWER

DATE
July

)

1978

LOCATION

Control Tower

EQUIPME N

A SERIAL NUMBER

CHECK

SPECIFICATIONS

PRIME POWER

STANDBY POWER

1. VISUAL
INSPECTION

SAT

SAT

2. REGULA-
TOR INPUT

VoL

TAGE
CURRENT

ADRJUSTED

VOLTAGE
CURRENY

INITIAL ADJUSTED

PHASE A

i INITIA L

B

B

PHASE B

1]

1 55

PHASE C

10

NEUTRAL

3. REGULA-
TOR OUTPUT

PHASE A

PHASE B

PHASE C

NEUTRAL

GENERATOR

MANUFACTURER

General Electric

TYPE

I‘it“.it‘l

SERIAL NUMBER

55J4324PSY8

e

REGULATOR

SPECIFICATION

AS FOUND

CAPACITY FREQUENC Y LOAD
30kW 60 10%
MANUFAC TURER TYPE CHANGFEOVER INYERVATL
AUTOMATIC ; %
CHANGEOVER Lake Shore Auto 13 sec
VOLTAGE REGULATOR RESONSE
VOLTAGE ADJUSTED TO

MANUAL LY

TIME TO ADJUST
AUTOMA TIC

PHASE A

PHASE B

»

PHASE (

FQUIPMENT GRO

UNDING

REMARKS

AFCS

MA Y

FORM
73
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RSL MEASUREMENT FLIGHT PROFILE

LOCATION OATE g '
McConnell AFB, KS July 1978 !
T
l Radial/ Altitude Out/ Irequency/ Power
Track Range (MSL) In Antenna Watts Date

Receiver Tracks

1 ORBIT 4000 -— 339.1/RX-E1 10 22 Jul. 78
2 360/50 3500 Out 339.1/RX-E1 10 22 Jul 78
3 360/50 3500 In 339.1/RX-E1 10 22 Jul 78
| 4 180/50 3000 Out 339.1/RX-E1 10 22 Jul 78
) 5 180/50 3000 In 339.1/RX-E1 10 22 Jul 78
i ‘[ Transmitter Tracks
H
t{ 6 230750 3500 Out 351.1/TX~Bl 10 22 Jul 78
i 7 230/50 3500 In 351.1/TX-B1 10 22 Jul 78
i 8 080/50 3500 Out 351.1/TX-B1 10 22 Jul 78
9 080/50 3500 In 351.1/TX-B1 10 22 Jul 78
10 360/50 3500 Out 351.1/TX-B1 10 22 Jul 78
1 360/50 3500 In 351.1/TX-B1 10 22 Jul 78
12 ORBIT 4000 - 351.1/TX-B1 10 22 Jul 78
13 180/50 3000 Out 351.1/TX-B1 10 22 Jul 78
e 14 180/50 3000 In 351.1/TX-B1 10 22 Jul 78
15 320/50 6000 Out 351.1/TX-B1 10 22 Jul 78
16 320/50 6000 In 351.1/TX-B1 10 22 Jul 78

Note: Range indicates distance from base to end of track.
Orbits were flown at a 30 NM radius.
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REFRACTIVE THEORY AND DEFINITIONS

1. The bending or refractior ot electromagnetic energy as it passes through the air
occurs because of the structure of the troposphere. Energy propagated through a vacuum
would travel in a straight line. Similarly, energy transmitted through any gas (or liquid)
that is uniform in density perpendicular to the direction in which the energy is traveling,
will follow a straight line path. However, due to the physical characteristics of the tropo-
sphere, the density of the troposphere decreases with increasing height. Therefore, the
front of energy transmitted at low eclevation angles will be subject to refractive bending.
Usually, the top of the wave front will move faster than the bottom, since the density of
the atmosphere decreases with height. The result is a downward bending of the
transmitted energy.

& The number that describes the relative speed of propagation in any substance is
referred to as the index of refraction (n). It is defined as the ratio of the speed of
propagation of electromagnetic energy in a vacuum (c) to the speed of propagation of
electromagnetic energy in the medium in question (v):

s
v

n-=

Within the wavelength band from 1 cm (30 GHz) to 10 meters (30 MHz), the index of
refraction does not change appreciably as the frequency changes. The typical range of
values of n at sea level is from 1.000250 to 1.000450. Since these numbers are difficult to
work with, a "scaled-up" quantity called refractivity (N) is used, and is defined as

8 < ~ 1) 10°

Thus the range of values of refractivity at sea level becomes 250 to 450 N-units.

3. As mentioned earlier, the bending of energy is caused by the change in density with
height in the air. Since the speed of propagation of energy is related to the density of the
air, and the refractivity (N) is related to the speed of propagation of energy (by
de-finition), then refractivity in the troposphere is directly related to the density of the
air. Therefore, the bending of electromagnetic energy may be thought of as due to the
change of refractivity with height in the troposphere, or the vertical gradient of
refractivity. It is important to note that it is not the value of N at a particular point that
determines refraction but it is the gradient of refractivity that must be considered. The
refractivity may be related to the meterorological variables of pressure (p), temperature
(T), and water vapor pressure (e) by the following equation:

Ap Be
NiEaie o 58
i '1‘z

where A and B are constants. The normal rapid decrease of p and e with height in the
troposphere leads to a decrease of N with height. Temperature usually decreases slowly
with height, and this has an opposite effect on the change of N. In the so-called
"standard” atmosphere, the result is that N will decrease by about 12 N-units per 1000
feet of altitude through the lower levels of the troposphere, and 6 N-units per 1000 feet in
the upper levels. It is this decrease of refractivity with height that leads to the "normal"
downward curvature, or refraction, of electromagnetic energy.
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REFRACTIVE THEORY AND DEFINITIONS

4. In the "real" troposphere all is not so simple. The temperature and water vapor
pressure may vary in any manner, while atmospheric pressure will continue to decrease
with height. This seemingly random variation of the meteorological terms will lead to
unusual changes in refractivity with height. Refractivity may decrease more than in the
"standard" troposphere, causing more pronounced bending of electromagnetic energy. On
the other hand, refractivity may actually increase with height, which may result in an
upward curvature of a radio/radar beam (opposite the curvature of the earth). The
propagation of electromagnetic energy along a path that is different from the usual or
expected path is known as "anomalous propagation" (AP). The refraction that results
under various AP conditions is referred to as either subrefraction, superrefraction, or
trapping (ducting). These refractive conditions, the effects on electromagnetic energy
presented as a single ray, and the gradients of refractivity that may cause them are
defined below:

a. Subrefraction: Ray curvature is upward. Radio/radar ranges are significantly
reduced. The occurrence is quite rare. The gradient of refractivity is equal to or greater
than 0 N-units/1000 feet (average "standard" value is - 12 N-units/1000 feet).

b. Normal refraction: Ray curvature is downward but not as much as the
curvature of the earth. Radio/radar performance is generally undisturbed, and the
occurrence is frequent. The gradient of refractivity is less than 0 N-units/1000 feet and
greater than - 24 N-units/1000 feet.

c. Superrefraction: Ray curvature is downward, more sharply than normal, but
not as much as the curvature of the earth's surface. Radio/radar ranges may be
significantly extended; the occurrence is frequent. The gradient of refractivity is greater
than 48 N-units/1000 feet and less than or equal to -24 N-units/1000 feet.

d. Trapping: Extreme superrefraction, with downward curvature equal to or
greater than the curvature of the earth's surface. Radio/radar performance is greatly
disturbed, ranges are greatly extended, holes in coverage may appear; occurrence is not
normally frequent. The gradient of refractivity is less than or equal to -48 N-units/1000
feet.

5. For an understanding of refractive effects on the system being evaluated, refer to
AFCS Pamphlet 100-79.

AFCS 5 906 GENERAL INFORMATION TAB: (-2-2

——w" X




