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1. SUMMARY

1-1. Evaluation Profile. The TRACALS Evaluation of the Runway 16
AN/GRN-29 SSILS was conducted to define the system's capabilities and
limitations in its installed environment. The evaluation consisted of three phases:
ground equipment checks, facility siting, and flight evaluation. The equipment
tests and checks conducted during the ground evaluation were accomplished in
accordance with AFCSP 100-61, Volume XIX, ILS Test Procedures. The facility
siting was evaluated in accordance with the siting criteria set forth in FAA Order
6750.16A, Siting Criteria for Instrument Landing Systems. The flight evaluation
was conducted in accordance with the procedures in AFM 55-8, United States
Standard Flight Inspection Manual, Section 217.

1-2. Solid State Instrument Landing System (SSILS)

a. AN/GRN-30 Localizer:

(1) Equipment Performance. The equipment was operating
satisfactorily, with only minor out-of-tolerance conditions corrected by local
maintenance personnel. Terrain irregularities in front of the localizer array had a
significant effect upon system performance.

(2) Evaluation Results. The localizer is providing accurate
instrument runway alignment in support of the present Dyess AFB mission.
Course and clearance ground phasing was accomplished prior to the flight
evaluation. The localizer is adequately sited 1841 feet from the stop end of
Runway 16 on the extended runway centerline. As directed by HQ AFCC, we
investigated the possibility of EMI with the positive interlock system for dual
AN/GRN-30 localizers. The Dyess dual AN/GRN-30 system showed out-of-
tolerance structure in the vicinity of the opposite dummy loaded localizer caused
by the EMI. The 1.50 ground check points were found to be actually 2.00. This
error results in all the ground check points from 1.50 to 10.00 being annotated
with incorrect values. One far field phasing point was missing. These phasing
points are used to phase the localizer and verify phasing on the ground.

(3) Capabilities and Limitations. The localizer provides
satisfactory service as a Category I facility. Category II operation is not possible
due to excessive structure.

b. AN/GRN-31 Glide Slope:

(1) Equipment Performance. The equipment is operating in a
capture effect configuration with several out-of-tolerance conditions remaining.
These conditions did not appear to have any significant adverse impact upon the
evaluation.

(2) Evaluation Results. The glide slope is adequately sited 1204
feet from threshold of Runway 16 and 400 feet right of runway centerline. The
terrain's adverse effect upon the radiated path has been minimized by using
capture effect configuration. The final path width and angle were 0.700 and 2.60
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for transmitter one and 0.710 and 2.570 for transmitter two respectively. The
glide slope antennas were moved to lower the glide angle closer to the
commissioned angle of 2.600. This resulted in the need to reposition the near
field monitor. The glide slope to Runway 16 is restricted because of course
reversals. NAVAIDS maintenance does not have an adequate Portable Field
Detector (PFD) for maintaining the glide slope, a common problem Air Force
wide.

(3) Capabilities and Limitations. The glide slope provides
restricted service as a Category I facility. Some items were not optimized during
the flight evaluation, but they did not appear to affect overall system operation.
The glide slope cannot provide unrestricted Category I service due to course
reversals.

c. AN/GRN-32 Middle Marker. The middle marker was not evaluated.

1-3. Power Systems. Primary and backup power sources were adequate and
reliable at both facilities.

2. RECOMMENDATIONS

2-1. Solid State Instrument Landing System (SSILS):

a. Recommend correcting the problem with localizer EMI Positive
Interlock System, a Sacremento Air Logistic Command (ALC) Engineering
Project. Also consideration should be given to putting the SSILS systems on
separate frequencies (see Appendix III, para Ic(3)).

b. Recommend the localizer near field ground check points be
correctly identified (see Appendix III, para 3b(l Xe))

c. Recommend a localizer 30 far field ground check point be installed
in the 150 Hz side (see Appendix I1, para 3b(I Xf)).

d. Recommend additional troubleshooting be accomplished on the glide
slope monitor instability problem (see Appendix III, para 3b(2)(a)).

e. Recommend all necessary thruline wattmeter elements be ordered
(see Appendix II, para 3a(3)(d)).

f. Recommend the 1993 CS position the glide slope near field monitor

antenna to the location specified in the TO (see Appendix III, para 4b(2)b)

2-2. Power Systems. No recommendations.

3. PERFORMANCE PREDICTIONS. The results of this evaluation can be used as
a valid guide to the anticipated performance of the Runway 16 SSILS until there is
a significant change in ground equipment, siting, mission requirements, or horizon
screening. The AN/GRN-29 should continue to provide adequate service as a
restricted Category I facility.
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APPENDIX I

GENERAL INFORMATION

1. Facility Data:

a. General

Location: Dyess AFB, Texas
Communications Area: Strategic Communications Area (SACCA)
Unit: 1993 Communications Squadron
Evaluation Period: 1 January - 26 February 1980

b. SSILS

(1) AN/GRN-30 Localizer
Coordinates: 320 23' 50.72" N

990 501 55.90U W

Site Elevation: 1789.91 feet MSL

(2) AN/GRN-31 Glide Slope
Coordinates: 320 26' 07.17" N

990 51' 32.41" W

Site Elevation: 1782.85 feet MSL
Antenna Heights: Lower 15.29 feet AGL

Middle 31.42 feet AGL
Upper 49.75 feet AGL

2. Runway Data:

Airfield Coordinates: 320 25' 52.3" N
990 50' 57.4" W

Airfield Elevation: 1789 feet MSL
Magnetic Variation: 8.00 E
Instrument Runways: 16/34

3. Mission Area. The Dyess AN/GRN-29 SSILS for Runway 16 provides approach
guidance from the north with localizer guidance from a maximum of 18 Nautical
Mile (NM) at 4000 feet MSL. The glide slope provides instrument descent
guidance from 10 NM at an angle of 2.600. The Dyess location map is shown on
page Al-1.

4. Mission Responsibility. The Dyess Runway 16 SSILS is responsible for
providing accurate and reliable descent and runway alignment information to all
properly equipped aircraft within the areas outline above. Within the current
Category I operational parameters, the SSILS can provide guidance to aircraft to
within 0.8 NM of the runway, from a glide slope intercept altitude of 3500 feet
MSL. The ILS approaches are shown in Attachment 2.

5. Primary Using Agencies/Aircraft Supported. The primary using agencies at
Dyess are the 96th Bombardment Wing.Strategic Air Command (SAC) with B52D
and KC-135 airctaft, and the 463rd Tactical Airlift Wing which has C-130
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aircraft. Additionally, the 47th Fighter Training Wing Detachment operates T-38
aircraft in their support of the SAC Accelerated Copilot Enrichment (ACE)
Program. Beside the primary using agencies, numerous transient aircraft use the
Dyess facilities.

6. ATC Facilities. The Dyess AFB Air Traffic Control System is comprised of a
Visual Flight Rules (VFR) control tower equipped with a Bright Radar Indicator
Tower Equipment (BRITE I) and two AN/GRN-29 SSILS systems.

7. Logistics Support. Logistical support, including test equipment calibration, is
provided by host base organizations.
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APPENDIX II

KEY PERSONNEL

1. Ground Evaluation Personnel:

Capt 3. Coyle - Team Chief/Electrical Engineer
TSgt G. Crist - NAVAIDS Evaluation Technician
TSgt D. Thibodeau - NAVAIDS Evaluation Technician
TSgt G. Carroll - NAVAIDS Evaluation Technician
TSgt N. Culver - Geodetic Surveyor
SSgt 3. Giron - Geodetic Surveyor

2. Airborne Evaluation Personnel:

Capt E. Jobson - Pilot
Capt C. Gustafson - Flight Inspector/Pilot
Capt D. Orth - Flight Inspection/Pilot
Capt R. Kleinhans - Pilot
Capt G. Jenkins - Pilot
Capt M. Pruden - Pilot
SMSgt L. Moore - Flight Inspection Technician
MSgt L. Dillingham - Flight Inspection Technician
MSgt G. Youngblood - Flight Inspection Technician
TSgt D. Byrd - Flight Inspection Technician
TSgt J. Hynes - Flight Engineer
SSgt H. Smith - Flight Engineer

3. Facility Personnel Contacted:

Col R. Houghton - Commander 96 BW
Col W. Jones - Deputy Commander, Operations 463 TAW
Lt Col W. Einsel - Airfield Manager
Maj C. Bass - Commander 1993 CS
Capt T. Robinson - Chief, ATC Operations
21t G. Pellett - Chief of Maintenance
MSgt D. Carroll - Maintenance Support Supervisor
SSgt R. Roberson - NCOIC NAVAIDS Maintenance
SSgt C. Boysworth - NAVAIDS Maintenance Technician
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APPENDIX III

SOLID STATE INSTRUMENT LANDING SYSTEM

1. System Description:

a. General. A solid state instrument landing system provides properly
equipped aircraft with precise alignment and descent guidance information while
on final approach to landing. Distance information is provided through the use of
marker beacons placed at up to three specific points along the ILS course.
Aircraft utilizing this system are operating at near critical speeds over a
decreasing terrain clearance in all weather conditions. The equipment is designed
for unattended operation with automatic switch-over to a standby transmitter
should the main become unusable. The control tower is provided with remote
control capability, status indications, and identification monitoring (localizer
only). See Figure 3-1 for a pictorial description of a composite ILS.

LOCALIZER

INNER
GLIDE ',MARKER
SLOPE MIDDLE

~OUTER
MAARKER

PILOT LOCAllOG
DiOICATDI MATIED

am 150 Hz

Figure 3-1
Instrument Landing System

(1) Localizer. The localizer is a capture effect system that radiates a
lateral guidance signal consisting of two modulated Radio Frequency (RF)
frequencies (from 108.1 thru 111.9 Megahertz (MHz)) transmitted simultaneously,

•with a nominal separation of 9.5 kHz. These signals are called the course, which
.is 4.75 Kilohertz (kI-z) above the assigned station frequency, and the clearance,
which is 4.75 k~z below the assigned station frequency. The course signals form
the lateral guidance and are adjusted for a tailored width for Category I or II
operation. The clearance signal complements the course by providing a signal in
areas not covered by the course and also suppresses false courses generated by the
course antenna radiation pattern.
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(2) Glide Slope. The glide slope system provides the descent guidance
or glide path portion of the SSILS. It transmits in the frequency range of 329.1
thru 335.0 MHz. The equipment can be configured in three basic ways: null
reference, capture effect, or sideband reference. The choice of configuration
depends upon particular site requirements due to terrain or other factors
affecting the glide path. The null ard sideband reference systems utilize a single
RF carrier frequency to form the glide path. The Dyess Runway 16 glide slope
operates in the capture effect configuration. In capture effect, two RF carrier
frequencies (course and clearance) are used to form both the glide path and a
below path lobe. The clearance signal provides a strong fly-up signal covering
roughness in the below path sector. The course signal is 4.0 kHz above and
clearance signal is 4.0 kHz below the assigned station frequency.

(3) Marker Beacons. The Runway 16 SSILS utilizes a middle marker
operating at 75 MHz, with a modulated tone of 1300 Hz composed of alternate
dots and dashes.

b. Facility Equipment:

(I) AN/GRN-30 Localizer, SN 770011

(2) AN/GRN-31 Glide Slope, SN 770011

(3) AN/GRN-32 Marker Beacon, SN 770006

c. Environmental Factors:

(1) Siting Characteristics. The facility siting was evaluated to ensure
the localizer and glide slope were optimally located, and to identify any terrain
deficiencies or features that may cause degradation to the radiated signals. The
site evaluations were based on guidelines provided by FAA Order 6750.16A, Siting
Criteria for Instrument Landing Systems.

(a) Localizer. The localizer is situated along the runway
centerline 1841 feet from the stop end of Runway 16. The ground between the
localizer and the runway surface is relatively flat with a slight downslope in the
direction of the runway. A dirt road runs between the localizer and runway.
Since this road receives only occasional use, traffic is not a problem.

(b) Glide Slope. The glide slope is located 1204 feet from
threshold and 400 feet right of centerline. This position places the glide slope
reflection plane in a rainwater runoff channel for the runway. The first Fresnel
Z one is largely confined to an area which has ony the lateral slope toward the
runway. This and configuring the glide slope as a capture effect system have
minimized the effects of irregular terrain (see Attachment 5).

(2) Evaluation Weather Conditions. Weather conditions during the flight
evaluation were not considered to be a significant factor affecting flight data
collection. Weather data has been omitted for this reason.

(3) Electromagnetic Environment. An EMI problem was found with the
Runway 16 localizer signal when the localizer to Runway 34 was radiated

7
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into a dummy load. Out-of-tolerance structure (in excess of 75 Microamp (uA))
existed in the vicinity of the Runway 34 localizer. Structure runs were made
against the Runway 16 localizer when it was dummy loaded and the localizer to
Runway 34 was off. Results show significant amounts of radio frequency leakage
from the changeover unit (results of EMI runs can be seen in Attachment 91 Two
possible solutions exist for this problem. Put the two ILS's on different, non-
interfering frequencies or redesign the changeover unit.

2. Evaluation Overview.

a. Ground Test. Detailed equipment checks were performed prior to the
airborne phase of the evaluation to ensure that the SSILS was operating within TO
specifications. The equipment parameters that did not meet TO specifications
are identified in Section 3, Equipment Status.

b. Siting. A site survey was performed to characterize the terrain features
at both sites. This information was compared with the applicable TO tolerances
to gain an insight into the areas that impact on the formation of the radiation
pattern.

c. Airborne Tests. The airborne tests were accomplished using a
Navigational Aids Flight Inspection System (NAFIS) equipped C-I40A aircraft and
a Radio Telemetric Theodolite (RTT). The flight plan was designed to collect
the data necessary to characterize the system in its installed environment. The
airborne parameters that were checked are listed in the flight profile as follows:

(1) Localizer

(a) Course Percent of Modulation
(b) Course Modulation Balance
(c) Clearance Percent of Modulation
(d) Clearance Modulation Balance
(e) Composite Percent of Modulation and Modulation Balance
(f) Normal Course Width and Symmetry
(g) Course Phasing (Radial Run 30)
(h) Course Phasing Arc (200 - 00 - 200)
(i) Clearance Phasing (Radial Run 300)
(j) Clearance Phasing Arc (350 - 00 - 350)
() Monitor Alarms

I. Course Narrow - Clearance Normal
2. Course Narrow - Clearance Wide
3. Course Wide - Clearance Normal
4. Alignment Monitor
5. Usable Distance (RF Alarm)

(1) Iiigh Angle Clearance
(m) Course Alignment and Structure

(2) Glide Slope

(a) Course Percent of Modulation
(b) Course Modulation Balance
(c) Normal Path Width and Angle
(d) Path Width and Angle at Localizer Extremities
(e) Phase Verification

i 8



(f) Monitor Alarms
1. Narrow Alarm
2. Wide Alarm
3. Below Path Clearance
4. Attenuate Middle and Upper Antenna
5. Dephasing Checks
6. Usable Distance (RF Alarm)

(g) Stiructure
(h) Antenna Nulls

3. Equipment Status:

a. General. Equipment checks were performed in accordance with AFCSP
100-61, Volume XIX ILS Test Procedures and applicable TOs. These checks
ensured the equipment was operating within TO specifications and collected data
on the present operation of the facility. Additionally, the check identified
possible corrective actions necessary to improve the system.

o. Facility Equipment:

(1) Localizer. All initial performance checks were satisfactory with
the exception of the clearance monitor one width lower Difference in Depth of
Modulation (DDM) alarm point. This alarm point was out of tolerance and
immediately corrected by local maintenance personnel. Localizer equipment and
subsystem performance checks are shown in Attachment 7, Ground Check Data is
shown in Attachment 8.

(a) Course Phasing. The phasing of both course transmitters
appeared to be less than optimum when measured in the far field. As the phasing
procedure used at commissioning was not known, phasing was accomplished in the
far field using TO procedures. The airborne evaluation indicated that transmitter
one was very close to being optimally phased. The phasing of transmitter two,
though not as close to optimum, would require a further minor adjustment. Local
maintenance personnel are competent and could perform this adjustment during

any scheduled maintenance period. A further discussion of the airborne phasing
checks is contained in para 4b(1)(d), this Appendix. Ground check graphs of the
initial and final phasing are contained on pages A8-6 thru A8-9.

(b) Clearance Phasing. The phasing of both clearance
transmitters was less than optimum. The clearance phasing was adjusted just
prior to the flight evaluation. Graphs of the initial and final ground check
readings are contained on pages AS-10 thru A8-13.

(c) Antenna Nulls. Using the present TO procedures for measuring
the RF nulls, several pairs indicated out of tolerance. Broad minimums, usually
caused by unequal power distribution to the antennas of a pair, make
determination of the exact null placement very difficult. Since the composite
null was in tolerance, no adjustments were made to the antenna feedlines. An
additional check of the null placement was performed using the clearance
distribution. The null locations for the clearance radiation pattern can be seen on
page A7-6.

(d) Course and Clearance Distribution Unit (DU) Checks. The
result of the distributions unit amplitude and phase checks are contained on pages

9
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A7-5 and A7-6. Several amplitude reading were high and out of tolerance. The
clearance DU phase error spread was out of tolerance at 190 (150 maximum). The
individual effects of these out of tolerances cannot be determined at this time.
The overall radiation pattern does not appear to be adversely effected by these
out of tolerances.

(e) Near Field Ground Check Points. The ground check points are
located approximately 1000 feet from the array on the overrun of Runway 16.
The TRACALS Surveyor verified the displacement of the ground check points
from runway centerline. This survey data indicated that from 1.50 to 100 the
points are incorrectly marked. The 1.50 point is actually 20 and each point
thereafter is plus 10. The ground check data presented in Attachment 8 is based
on the actual displacement from centerline. Recommend the ground check
points be correctly marked using the most economical means available.
Additional points should also be surveyed at 1.50 and 3.750 either side of
centerline to be used for course and clearance width verification.

(f) Far Field Ground Check Points. The far field ground check
points are most beneficial in verifying course width and phasing. The 30 point in
the 150 Hz side could not be found. Recommend that this missing point be
replaced.

(2) Glide Slope. The results of the glide slope initial performance
checks are shown on pages All-I thru All-4. The following out of tolerances
were noted.

(a) Clearance Monitor Instability. Both clearance monitors were
intermittently unstable on either transmitter. The RF level and percent of
modulation would climb steadily higher and then return to normal. These two
indications tracked inversely, as RF level reading went up, the percent of
modulation reading went down, and the two monitors tracked together. This
problem existed before the TRACALS Evaluation and could not be corrected by
the evaluation team. This problem does not cause equipment downtime as the
clearance percent of modulation and RF level do not have upper alarm point
limits. Recommend further investigation of this problem by the 1993 CS. If the
problem cannot be resolved at the local level, SACCA assistance should be
requested.

(b) Course Width Monitor Alarm Points. Both width monitor
alarm adjusted tight and out of tolerance. The narrow alarm point was adjusted
to TO specifications and no problems were encountered during the flight
evaluation. The TO specified wide alarm point of 0.145 + 0.002 DDM produced an
unsatisfactory width during the flight evaluation advance -retard middle
antenna). The wide alarm point was reset to 0.155 DDM and facility passed flight
inspection.

c. Positive Interlock EMI Study. 1866 FCS/TE was tasked to perform a
special study of the reported EMI with the positive interlock of the AN/GRN-29.
The reported EMI was apparent when operating the opposing ILS in Standby on
transmitter into dummy load). 1866 FCS/TE developed tests to determine the
presence, the source, and the amount of EMI.

(1) Determining the Presence of EMI. The first test was to determine
if any signal was being radiated from the antenna array when the system was
operated in standby-on (main transmitter off and standby operating into the
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dummy loads). The PFD was positioned 5 feet from the center of the course array
and indicated a field strength reading of -31 Decibel (dBm). This verified that the
Runway 16 localizer would produce EMI. This same test was reaccomplished at
the Runway 34 localizer with virtually the same results.

(2) Determining the Source of the EMI. The inputs, both course and
clearance, to the transfer switching unit were dummy loaded. No indication could
be obtained on the PFD, positioned in front of the array. The outputs of the
thruline bodies were dummy loaded and again there was no indication on the PFD.
The signals were then dummy loaded at the dummy load outputs of the coaxial
relays. The PFD indicated -31 dBm and it appears the source of the EMI is the
coaxial relays.

(3) Amount of EMI. The PFD and vector voltmeter were used to
measure the amount of signal at the output of the transfer switching unit (see
page A9-1) The PFD was then used to determine how far from the array useable
signal strength (-87 dBm) could be obtained. Sufficient signal strength was
obtained 30 either side of centerline at the ground check points (1000 feet from
the array). A graph of this ground check can be seen on page A9-2. A ground
check was also performed at the rear of the array. Sufficient signal strength
could not be obtained until within 200 feet from the array. As no ground check
points were available, no DDM readings were recorded.

d. Supporting Test Equipment Status. The local AN/GRM-103, PFD, and
vector voltmeter did not function correctly and the evaluation was completed
using TRACALS test equipment. Additionally, there is only one set of thruline
elements available for both localizer facilities. If maintenance is required on one
localizer and the elements are not at the facility, a delay in restoral would be
encountered. At the glide slope facilities, a 10 watt element is being used in
place of a 5 watt element. Correct element size is essential in confirming the
performance specifications of the amplitude and phase control unit. Recommend
the 1993 CS order all necessary elements to further their maintenance capability.

4. Analysis of Evaluation:

a. Ground Phase. An analysis of the results of the localizer and the glide
slope equipment test indicate that the equipment was not responsible for degraded
system performance.

b. Flight Phase:

(1) Localizer. The flight evaluation verified adequate siting,
satisfactory coverage and course structure of the localizer. The localizer flight
inspection graphs are seen in Attachment 14. The official flight inspection report
is in Attachment 13. The localizer meets Category I tolerances.

(a) Course and Clearance Percent of Modulation and Balance. The
tolerance for course and clearance percent of modulation is 18% to 22% (20 %
optimum). The course percent of modulation was 19.8% and 19.9% for
transmitters one and two, respectively. Clearance percent of modulation was
19.9% for both transmitters. Modulation balance for the course was 0 uA for both
transmitters. Clearance modulation balance was 2 uA/90 Hz for transmitter one
and 0 uA for transmitter two.
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(b) Course Width and Symmetry. The final course width with the
equipment in normal configuration was 3.00 0 for both transmitters. The
commissioned width is also 3.000. The final course symmetry was 47 W/90 Hz on
transmitter one and 50% for transmitter two.

(c) Clearances. Localizer clearance runs were flown in sectors
one and two to ensure adequate clearance signals existed, see Figure 3-2. The low
clearance points were 290 uA/280 on the 150 Hz side and 250 uA/18 ° on the 90 Hz
side for transmitter one and 315 uA/8 0 on the 150 Hz side and 255 uA/l 80 on the
90 Hz side for transmitter two. These values were well above the minimum
values specified in AFM 55-8. Results of the clearance arcs can be seen on pages
A14-1 and A14-5.

900 -350

Sector 3 - 150 Hz side

S - Sector 1 0=

I --.. Sector I

Sector 2 90 Hz sideSSector 3 .

1900 "- 350

Figure 3-2

Localizer Clearance Sectors

(d) Phasing:

1. Course Phasing. The course phasing had been adjusted
using ground procedures prior to the airborne evaluation. Several airborne checks
were then employed to verify the course phasing. A radial run was flown at 30 in
the 90 Hz side and indicated 4 uA/150 Hz (0 uA optimum An arc was then flown
to 200 either side of centerline. Experience has shown that optimum 'phasing is
indicated when the crosspointer reads 0 uA between approximately 50 either side
of centerline (see page Al4-2) The next check of the course phasing was to
advance and retard the sidebands a known and equal amount. When the phase was
advanced and retarded 300, the width widened from the normal of 3.000 to 3.500.
The above checks indicated transmitter one is nearly optimally phased. The
phasing of transmitter two was checked using the radial run at 30 and the arc 200
either side of centerline. The results of the arc can be seen on page A14-6.
Transmitter two's course phasing appears to be slightly less than optimum. This
misphasing had no significant effect on the flight evaluation.
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2. Clearance Phasing. The clearance phasing had been
adtusted prior to the airborne evaluation using ground procedures. A radial run at
30 /90 Hz and an arc 350 either side of centerline were flown to verify the
clearance phasing. The results of these runs indicated the clearance system is
less than optimumally phased. A ground check performed after the flight
evaluation confirmed that the clearance phasing had changed. This slight
misphasing had no significant impact on the system performance as the clearance
values were all above 250 uA.

(e) Monitor Alarm Checks. Localizer monitor checks are
accomplished to ensure the monitors will detect changes in course alignment,
width, and power which may degrade the system performance to an unacceptable
or dangerous level.

1. Alignment. The course alignment monitor is required to
detect shifts of the course line from its optimum position by no more than 15 uA
for a Category I system. Transmitter one alarmed at 10 uA when shifted into
either the 1 50 Hz or 90 Hz side. Transmitter two alarmed at 9 uA in the 150 Hz
side and 10 uA in the 90 Hz side. These alarm points meet AFM 55-8
requirements for a Category I facility.

2. Course Wide and Narrow Alarms. The course width
monitor should alarm when the width changes by no more than k7% of the
commissioned width. The Dyess Runway 16 localizer has a commissioned width of
3.000. During the TRACALS Evaluation the localizer alarmed at 2.500 for
transmitter one and 2.650 for transmitter two for the course width narrow alarm
condition. In the course wide alarm condition, transmitter one alarmed at 3.300
and transmitter two at 3.450 . The allowed course width change is 2.49 ° to 3.510

(+17%of 3.000).

4 NM

• - - -e...._.1 .. ocalizer -'Course ...

SRunway -Zone 3 Zone 2 Zone 1-

I PTA

PT D Threshold

Figure 3-3
ILS Reference Points and Zones
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3. RF Power. The power check is conducted in conjunction
with the usable distince check. With the system in RF power alarm, the flight
check crew flew against the system to verify the existence of at least 5 uV of
signal strength existing at all ranges at which the lcoalizer is to be used (1 NM in
this case). The localizer met the requirements for RF alarm to the extent of its
required coverage range.

(f) Structure. The maximum course structure for transmitter one
was 0 uA/5.5 NM intone 1, 2 uA/0.7 NM in Zone 2, and 3 uA/0.5 NM in Zone 3.
Transmitter 2 showed maximum structure of 8 uA/5.5 NM intone 1,6 uA/l.4 NM
in Z one 2, and 6 uA/0.2 NM in Zone 3. AFM 55-8 allows up to 30 uA displacement
from the average on course in Z one 1, a linear decrease from 30 uA to 15 uA in
Z one 2 and up to 15 uA displacement in Zone 3. Structure was good in all three
zones for Category 1, but not for Category II operation.

(g) Course Alignment. Course alignment for both transmitters was
centerline or 0 uA. At the centerline ground check point, the PFD measured
0.008 DDM/150 Hz for transmitter one and 0.007 DDM/150 Hz for transmitter
two. Course alignment was satisfactory for Category I operation.

(2) Glide Slope. The official flight inspection report of the glide slope is
in Attachment 13. Graphs from the glide slope flight inspection recordings are
seen in Attachment 15. The flight evaluation revealed that the glide slope is
adequate sited and meets the tolerances of a Category I facility.

(a) Antenna Nulls. By radiating carrier power from each antenna
separately, the angles at which the automatic gain control (AGC) nulls for each
antenna appear can be observed on the flight recordings of level inbound runs
flown by the aircraft. These null positions depend upon the glide slope antenna
heights and are directly related to the glide path angle. For the Dyess Runway 16
glide slope, the measured antenna heights originally were 15.3 feet, 29.9 feet, and
45.9 feet, lower, middle and upper antennas respectively. These heights produced
RF carrier nulls at 5.280 for the lower antenna; 2.750 and 5.300 for the middle
antenna; and 1.920, 3.680, and 5.400 for the upper antenna. The composite signal
from all three antennas at these heights produced a glide angle of 2.730. Since
the desired glide angle was 2.600 the middle and upper antennas were raised to
31.42 feet and 49.75 feet, middle and upper antennas respectively. The lower
antenna height was not changed. These new heights produced nulls at 2.600 and
5.000 for the middle antenna and 1.830, 2.270, and 5.000 for the upper antenna.
Ideally the nulls should be 1.730, 3.460, and 5.200 for the upper antenna; 2.600 and
5.200 for the middle antenna; 5.200 for the lower antenna. Terrain irregularities
made it impossible to have every null fall at its correct position. For this reason
it was decided to adjust the first nulls of each antenna until each was correctly
positioned or at least nearly so. This method of null placement positioned the
first null for the middle antenna and the maximum of the first lobe (between first
and second null) for the upper antenna at the same position in space as they
theoretically should be. The glide angle obtained in this manner was 2.600, the
desired glide angle.

(b) Near Field Monitor Position. Changing the glide slope antenna
heights changed the TO specified near field monitor position. This means the near
field monitor is now incorrectly positioned. It might be possible that a small glide
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angle change caused by other than a signal DDM change, RF power level change,
or misphase condition, such as a change in the glide slope antenna heights or a
reflecting plane change, will go unnoticed in some cases. This means the monitor
should be repositioned to the optimum point to allow optimum monitor operation.

(c) Modulation and Modulation Balance. The final modulation was
80% (both transmitters) which is optimum. Modulation balance for both
transmitters was 0 uA which is also optimum.

(d) Airborne Phasing. The airborne phasing was accomplished on
transmiter one and verified on transmitter two. Transmitter one phasing was
accomplished using airborne phasing procedure number I of AFM 55-S/AFCS Sup 1
(Change 2) para 217. 3312(2) a thru g. Phasing was adjusted to obtain an average
as close to 0 uA as possible. Airborne phasing did not result in an optimumly
phased system. Results of ground phasing were even worse and attempts at
ground phasing were abandomed.

(e) Normal Width, Angle and Symmetry. The final width and angle
measurements were 0.700 width for transmitter one with an angle of 2.600. For
transmitter two the width was 0.710 with an angle of 2.570. Symmetry was
46 96190 Hz for transmitter one and 48 W90 Hz for transmitter two.

(f) Monitor Alarms:

1. Path Width Alarms. AFM 55-8 requires the width
monitors to alarm for an increase to not more than 0.900 and a decrease- to not
more than 0.500 in the approach envelope. The narrow alarm occurred at 0.570
and 0.540 for transmitters one and two respectively. The wide alarm occurred at
0.850 and 0.79o for transmitters one and two respctively. This is within AFM 55-8
tolerances. With the path in narrow alarm the glide angle was 2.670 for
transmitter one and 2.640 for transmitter two. For the path width wide, the glide
angle was 2.670 for transmitter one and 2.630 for transmitter two. Structure
below path was satisfactory. Width alarms are satisfactory.

2. Path Width Alarm due to Misphasing. The path width
monitor is required to alarm with a change in the phase relationship of the
radiated Course Plus Sideband (C+SB) and Sideband only (SBO) components. This
change in phase must cause an alarm condition before the path width goes out of
tolerance. When the middle antenna was advanced 190 on transmitter one (20.50

on transmitter two) the path width change was 0.900 (0.810 for transmitter two).
The middle antenna was retarded 220 for transmitter one (180 for transmitter
two) which resulted in a path width of 0.730 for both transmitters. With the
middle antenna advanced, the path angle was 2.650 for transmitter one (2.640 for
transmitter two). With the middle antenna retarded the path angle was 2.680 for
transmitter one (2.670 for transmitter two). Structure below path was
unsatisfactory in both the advance and retard condition. Clearances below path,
however were satisfactory. System operation in dephase condition was
satisfactory.

3. Attenuate Middle and Upper Antenna to Alarm. With the
middle antenna attenuated to alarm the path angle for transmitter one was 2.67
(2.610 for transmitter two) and the path width was 0.820 for transmitter one
(0.770 for transmitter two). These values are well within tolerances. Structure
below path was out of tolerance but below path clearance was satisfactory. The
middle antenna attenuated check was satisfactory. With the upper antenna
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attenuated to alarm the path angle for transmitter one was 2.620 and 2.640 for
transmitter two with the path width of 0.680 for transmitter one and 0.660 for
transmitter two. Structure below path was satisfactory. Upper antenna
attenuated checks were satisfactory.

(g) Transverse Tilt:

1. A transverse tilt in the terrain is a tilt towards or away
from the runway. Because formation of the glide path is dependent upon the
terrain in front of the facility, a change in terrain that deviates from the ideal
flat and level will cause a change in the glide angle. Transverse tilt will cause a
corresponding tilt in the glide angle.

2. To examine the effect of transverse tilt, the flight
inspection aircraft flew width and angle runs along the localizer course
extremities. Terrain profiles at the localizer extremities are shown on page A5-4.
Graphs of the width and angle runs at the localizer extremities are shown on page
Al 5-5. The path angles measured by the aircraft were 2.820 on the 150 Hz side
and 2.620 on the 90 Hz side. AFM 55-8 allows up to a 7.5% deviation from the
measured angle, or here, 2.67 + 0.200. The angle in the 150 Hz side is in tolerance
but barely.

(h) Usable Distance. Usable distance is verified in conjunction
with the RF power alarm checks. With the RF level lowered to alarm, the facility
was flown against to verify the existence of at least 15 uV signal strength, 240 uA
flag current and 150 uA of fly-up condition on the crosspointer from a point i 0
NM from the facility until the interception of the lower sector of the glide path.
Checks were conducted for each transmitter while on course and while flying to
8o either side of course. The results of the usable distance checks were
satisfactory.

(i) Structure/RTT:

1. Glide path structure is a measurement of the magnitude
of abberations (roughness, scalloping and bends) from the actual path and the
graphical average path. Structure is annotated as the maximum course deviation
in Zones 1, 2, and 3. Figure 3-3 is an illustration of the ILS reference points and
zones. Pages A15-1l and A15-12 contain graphs of the flight inspection
recordings of the RTT structure runs for both transmitters. These plots show
good structure exists in spite of irregular terrain located in front of the glide
slope antenna (see Attachment 5). The structure meets the overall tolerances for
a Category I facility in accordance with AFM 55-8.

2. Structure in 1 one 2 is measured as the maximum
displacement from the actual path average while structure in Zones I and 3 are
measured from the graphical average path. The actual path angle is calculated by
averaging the values of the recorded trace every two seconds. For transmitter
one, the maximum structures were; Zone 1 2 uA/7.0 NM,Z one 2 18 uA/1.0 NM,
and Zone 3, 11 uA/0.3 NM. For transmitter two, the maximum structures were;
Zone 1, 2.0 uA/6 NM, Zone 2, 17 uA/0.6 NM, and Zone 3, 7 uA/.03 NM. In all
three zones, 30 uA structure is allowed.

16



(j) Threshold Crossing Height (TCH)/Terminal Instrument
Procedures (TERPS) Data:

I. A computer program was developed to compute the
equation constants, the coefficients of determination, and various other methods
of comparison between the actual data and these models. The program also
models the average angle method presented in AFM 55-8, para 217.33141, and
AFCS Supplement 1 to AFM 55-8, pua 217.5(14)(bX3) and (50). The RTT
structure runs for Dyess AFB are plotted in Attachment 15. The results of the
computer analysis is presented in Attachment 17.

2. Table 3-1 summarizes the results of the RTT structure
analysis. The equation constants for each run were used to calculate the height of
each model at the runway threshold. The Average Angle, Linear, and Power
Models are referenced from the base of the glide slope antennas, so their distance
to threshold is 1268.71 feet. The Hyperbolic Model is referenced from the point
on the runway centerline abeam the glide slope, so its distance to threshold is
1204 feet.

3. To arrive at the experimental value for TCH, we use the curve
heights at Points A and B, as shown in Figure 3-4, and project a straight line back
to the runway threshold to find the TCH. Point B is assumed to be on the straight

PTA

straight line axtension
of the glide path

projected above the
P r B runway threshold

hhB
he TCH

a
elevation of antenna tower boase

Figure 3-4
Determination of TCH from the Computer Results

line portion of a glide path. The maximum error incurred by this assumption is
less than 1 96 The baseline shown in the figure represents the elevation of the
antenna tower base, from which all elevations are referenced in the computer
program. The value for TCH can be found from the following equation derived
from Figure 3-4.

TCH = 24 30 4 hB - 3500hA

20804
Where hA = Curve height at Point A

hB= Curve height at Point B
a Threshold elevation - antenna pad elevation
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The TCH values for the Linear Model are presented in Table 3-1. TCH values for
the other models are shown for comparison.

TABLE 3-1

RTT STRUCTURE ANALYSIS RESULTS

AVERAGE LINEAR " POWER • HYPERBOLIC
* ANGLE MODEL MODEL MODEL
* (feet) : (feet) : (feet) : (feet)

CHAT* . 56.98 . 49.72 . 54.48 57.42
57.62 47.78 " 54.96 " 58.06
56.78 58.02 56.47 56.78

•. 59.97 4 49.60 . 54.80 " 57.19

* CHAT*
* AVERAGE " 57.84 51.28 " 55.18 57.36

ANGLE IN 2.570 2.620 " 2.590
DEGREES • 2.600 • 2.660 : " 2.620

2.560 2.560 " . 2.560

2.570 2.62 " " 2.05
ANULIt 2:.8- Z. 62°  " 2. 59°  "

* CURVE HEIGHT ABOVE THRESHOLD

4. The value for TCH in the facility data sheets was computed
incorrectly. The correct value is 52.26 feet, using AFM 55-9 Figure 129A (sloping
terrain condition) for negative sloping runways. The average TCH found with the
Linear Model is 51.28 feet. The calculations of AFM 55-9, Figure 129 (pedestalled
runway condition) for negative sloping runways yield a TCH value of 48.16 feet.
Although the glide slope site for Runway 16 exhibits characteristics of both
sloping terrain and pedestalled runway conditions, the experimental TCH value
found with the Linear Model shows the glide slope to be functioning under sloping
terrain conditions.

Therefore, the calculations in AFM 55-9, Figure 129A for negative sloping
runways will provide correct and accurate values for TCH, Ground Point ef
Intersect (GPI) and Runway Point of Intersect(RPI)

Several other entries in both the localizer and glide slope facility data sheets are
in error. These proposed TRACALS changes should be incorporated in the facility
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data sheets, as shown in Attachment 6, denoted by an asterisk.

5. The angle averages in Table 3-1 show the glide slope has
about a 2.600 glide angle. The angle average for the power model is not
considered in this case since the slope of the power curve is constantly changing.
Assuming a 2.600 glide angle the theoretical threshold crossing height is 54.67
feet. The average angle and linear models yield calculated TCH's of 57.84 feet
and 51.28 feet respectively. These models are chosen for the TCH analysis
because they are straight lines, a concept agreeing with the definition of TCH as
a straight line extension of the glide path above the threshold. The experimental
data presented indicates the glide slope facility is correctly sited and the
equipment properly adjusted to produce the desired glide angle and TCH for
Runway 16.

actual data

J area difference

Figure 3-5
Determination of Area Difference Between Curves
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APPENDIX IV

POWER SYSTEMS

1. System Description:

a. The AN/GRN-29 SSILS receives input power from three sources:
commercial power, a backup generator, and batteries. Primary power is supplied
commercially to the facility through a converter. The converter provides 27 VDC
to the system and a trickle charge to the facility batteries. When the primary
power fails, the facility batteries assume the load until the backup generator is
operational. Once the generator assumes load, the batteries are once again run in
parallel with the converter and the rest of the system. If the generator should
fail, the facility should operate on battery power for a minimum of three hours.

b. The SSILS on Runway 16 is supplied primary power commercially. Each
facility employs a 15 kW Onan generator with automatic changeover as a backup
power source.

2. Evaluation Overview. The power systems checks were performed in
accordance with AFCSP 100-61, Volume XIX, ILS Test Procedures, Attachment 4.
The purpose of these checks were to verify the adequacy of AC power distribution
while using primary and backup sources.

3. Equipment Status. All power systems for the SSILS performed satisfactorily
during the evaluation period. Power failures were simulated and the batteries
supplied the equipment until the generator started. At the Localizer facility, it
took the generator 38 seconds to start and transfer the load. At the glide slope
facility, it took 48 seconds for the generator to start and transfer the load.

4. Analysis of Evaluation. The results of the evaluation indicate the primary and
backup power sources for the SSILS on Runway 16 are adequate and reliable.

20



Attachment I Al-I
TITLK:

LOCATION MAP
LOCATION 

Februar 1980Dyess AFB 
(306,. . 20232035 C)

(2281 CD

884 ORD 10
0 0 1 jecto 2 7 0 ARLE GE 000 0 

15 8 0 0
o

MAGNETIC (2181

.01Rj
TRUE0 Nk 0 NORTH

HAMLIN 8*5721"E
1753

yston K111ION/s 0 0
1845 0 Lueders

yy 1\ 26 0 1, 1 -9792 (300) 0 P4.f

21 
2002 2 4

SO-W 6 C-qpwo 280.208) 0 orik

"I@ pws

1775
0 -1718 Nugent

0 200

0 0 0 2439

0 (499)
qorth - 0

0 Repoo-i 0
0-

0 
0.1e

0 0

0 00

0 0 ry
LITTERF1

A UiD TRAIL 2867 fo
0 ABILEW 167% (376)

22 1845 n l;
63

t2 0, 3 ?

1965 198 v, j
L 1 55 !31?)

ABILE ILWALE
3084 1 A2 1775

902 a To 203
14 1 1) DYE S FEI (307 2210

Rep. few 3549 9 10 2047 1799 Boll
(1072) 21 5 0

1280) 2 5) 
2264 clyd, 2260

26 ING i2901 (300) Baird
FLY

182
iew

80) 

0

779
Q., / 2350 dp

2893 2714

7, A (543) 1413,A
- Buffalo 213, 0 "oo-ly2723 

Gap A 4001 2544Ir 
(329)3 R350 I F-1

rusc 1A 
Tusc

2430

1112014otj

0 Sh, p Ov
how

r 7v
00 Lown

f

470 2308
ly 0 ,

well 3531

0 0 0
a .0 Wingafo

2301
0 2500

,p 0 0 1 PUM ray A0, A0
0 0 1910

SCALE 1:500,000 BASE COORDINATES: 320251 52.3"N
99 50' 57.4"W

Ir a R M
AFCS mAy -is 906 GENERAL INFORMATION



A2-1 Attachmaut 2

: TITLE:

INSTRUMENT APPROACH PROCEDURE
LOCATION

Dyess AFB February 1980

e7 DYESS AFI
ILS/DME RWY 16 AL 2 (USAF) ABILENE, TEXAS

AMLENE App CON
126.3 3223 GUTHRIE "

DYES$ TOWNRfr
126.2 293) 3~[100]
OND CON E
ASS/PAA 6

ATIS 365) OM9(AP)
HODGES

.~ DME

3.5
DUE

1.5 DMD/
4RADAR A a Inh l

I I v13.7 ANsIT/11

I I " I .9 DUE

.f - 9 4A= 3900

HNR l1} 1-3

MISSED APPROACHAELE.21N8

PAOY AndGodGYo

RI I I I

GS260 Il LO1CI lf178I9f.

IT7 3.5S ADAPROC

iAN A -

CATGO" A0 0 -

AF 1.5 - o6 31 160RMATIO

1.3L RoE 18A3

Kn1.60 9 18067 0 IS2W'DM RWY 1Z 6eTI

APCS6 MAY 738 9063 GEERL6O2ATO

SI

S-

SA-- 16 2180/50 . . . .. . .(40 -1 21 0 1 -39t1 - I III0II II)

aIN 2 8 - 491 (5.. .1) 22W ] .. A 2340 ..... 24 0I 1A 3 ..." '... .4'5 "I... .' I



Attachment 2 A-
TITLE.

INSTRUMENT APPROACH PROCEDURE
LOCA TIONCITE

Dyess AFB February 1980

52 DYESS AFBHI-ILS/DME RWY 16 JAL 2 USA) ABILNE,_EXA

ABILENE APP CON R.3
3

7A_

DYES$ IOWER 37 ICHIT FALLS
126.2 295.7 DM1 0 1 (AP)

-. #MARYEGNO CON 2 2 7M

ASO/PAR T

ATIS 385.7

1 0OME

1DME( AIE~

1.9 DME

3549 ~ 2050"

20-v

DME

EMERG SAF~E ALT 100 NM 5000 MIN SAFE ALT 25 NM 4600

M.337 29D1WDEMSSED APPROACH EL~Y 1789
Rnl37u 29 DI SOM, To 4

0
0

0  
t R- 161 164M.n

15,000 DME to PAGGY ond od I.SM/AA
I ~ , RADAR AN .ll/AA
I I VORIAC

I . 2163 1.9DME

1 I 12001 D WE 1926 16
G52.60 __ ZE*

GS -. 0 I - I. 791653 1962

3.2 NM= A

CATEGORY I ksT

1-ILS 16 2010/50 221 DWI0-) 1"04

S-LOC 16 2180/50 2180.% "91 1400-1 W 4
3___ 91 (400.)

CIRCLING 2W*" j 20-2 J400-1 3AS

S-A 491 (SM0I%4I $51 0116021 611 7O.2WI 3
S-A 61889/24 100 (M- 06 2.5-

HIRL Rwy 16-34

PAP to MAP 3.2 NMA

Knt 120 1140 160 160 200
________________________________________ __ie -1 :2 1 A 1I I A4 I.56

HI-ILS /DME RWY 16 32*2VN-9951'W ABILENE, TEXAS

R EMAR KR

AFCS MAY 73 906 GENERAL INFORMATION



A3 I Attachment 3
TITLIE

LOATONAFB VA-February 1980

View toward west

View toward westJ

REMARK~S

AFCS M" 906 GENERAL INFORMATION



Attachment 3 A3- 2
T ITL K:

SITE PHOTOGRAPHS
LOCATION F 

1A

Dyes AFBFebruary 1980

View toward west

View toward south

GLIDE SLOPE

AFCS MAY 72 906 GENERAL INFORMATION



A4-1
__ Attachment 4

0

0

Co 0

w !) w
4j

H

U,

4
C9 E- E E- PE-1

T14 54 T24r44N

0 %0 ON "o

- _ - r -

El U) bU)

LI.. 0

0
JC~



Atta-chment- 4 A4-2

FACILITY DATA

I. AIRPORT
1. AIRPORT (City or AFB. State or Country) 2. ICAO ]DENT 3.MAG VARIATION 4. AIRPORT REFEREC ON (egrees,

80 57.21E Minutes, Second-io nearest hundredth)

DYESS AFB, TEXAS KDYS 15 April 78
S. OPERATING AGENCY 6. OWNER 7. FIELD ELEVATION LATITUDE N32 0 25' 52.3"1993 COMMUNICATIONS SQ I(MSL)  LNIUEW9 0 74

OYESS AFB, TEXAS 79607 USAF 1789
II. GENERAL

a. TYPE FACILITY 9. FREQ/CHANNEL 10. IDENTIFICATION 11. CLASS/CATEGORY 12. COMMON SYSTEM 13. DATE COMMIS-
IONED

LOCALIZER 109.9 MHZ I-TYY CAT I E'YES XNO 21 Feb 79
14. EQUIPMENT TYPE 15. TYPE ANTENNA 16. SITE ELEVATION 17. ANTENNA HEIGHT IS. CONTROL STATION AND FREQUENCY

0E271G log (MSL) FT (AG)

AN/GRN-30 periodic 1789.91 7' DYESS TOWER 295.7 MHz
19. ANTENNA LOCATION (Degree. Minutes, 20. PRIMARY POWER 21.STANDBY POWER 22. STANDBY EQUIP 23. MONITOR
Seconds-io nearest hundredth) EX ENGINE

LATITUDE N32 0 23' 50.72" COMMERCIAL CENI Y E 5 NOW990 O- 50',5.90" COMMERCAL I.KE N ) , N
LONGTUDE 99 o 501 55.90" ENGINE E-] NONE 

SINGLE [ DUAL

24. RUNWAY NUMBER 2S. ILS/PAR RUNWAY 26. MAG VARIATION 27. VOICE 28. MONITOR RADIAL 29. POWER OUTPUT
TRUE BEARING

16 168.830 N/A N/A N/A 15 W
30. RUNWAY DIMENSIONS 31. DISPLACED 32. COMMISSIONED 33. ASR VERTICAL COVERAGE RADIAL ART

1~AATHRESHOLD OPERATIONAI. REQUIREMENT
LENGTH 13500 FEET TIREDTH 3-" 

0  RADIAL DISTANCE

WIDTH 300 FEET YES NO ANGLE 0 ALTITUDE N/A
34. THRESHOLD ELE- 135. TCH FT (AG) 36. ILS/PAR/VASI ANGLE COINCIDENCE 37. RESTRICTED
VATION (MSL) *ILS (Oj IIAV11TAS, (0 r -_YES N

1789.1 j 52.26 1 2.6 7 1 2.5 j 2.5 IN

III. _LOCALIZER AND SDF DATA

38. DISTANCE TO O.M. 39. DISTANCE TO M.M. 40. DISTANCE TO C/L RUNWAY ABEAM 41. DIRECTION (Ridht or Left) AND DISTANCE

(NM) 6. 52 (NMI 3.07 GLIDE PATH ANTENNA (Feet) LtE4TrgDON N"F INDEO

(FEET) 39349.4 (FEET) I18691 14134.5 RWY CENTERLINE
42. DISTANCE TO 43. DISTANCE TO 44. USABLE DISTANCE 45. OFFSET LOC 46. LOC CW MONITOR
THRESHOLD STOP END RWY 18 NM AT 6300 TRUE BEARING WIDE 3.51

15341 1 1841 18 NMA 4000 FT (MSL/MRA) N/A NARROW? AQ
47. LOCALIZER COURSE TAILORED 48. BACK COURSE USABLE DISTANCE 49. BACK COURSE 50. OMKR WTH(Foot)

ftlIATRUE BEARING
EX YEs L NO LANM AT FT (MSL/MAA)

WIDTH AT THRESHOLD (Fee) 700' NLANM AT FT IMSL/ MRA) N/A N/A
51, MMKR WIDTH (Feet) I2. MKR WIDTH (Feet) 53. FRONT COURSE CHECK POINT 54 BACK COURSE CHECK POINT

E.W. Paved short roat a
N/A 6.3DME North of ABI VOR AC N/A

IV. GLIDE PATH DATA (ILS/PAR/VASI)

55 DISTANCE TO O.M. 56 DISTANCE TO M.M. 57 DISTANCE TO .M. 58 DISTANCE TO 59 DISTANCE TO 60 RUNWAY ELEV
POINT "C" THRESHOLD (Feet) ABEAM G/S ANT (MSL)

(NM) i(N" ' ) . (NM) _ _ (NM) " ..... .

(Feet) " _ (Feet)_ (Feet) (Feet) j (Feet)
61 DIREC-ION(rfiht or left) AND DISTANCE 62 ELEVATION TD 63 DISTANCE - THRESHOLD TO GPI

FROM ANTENNA TO RUNWAY C/L ZONE (MSL) ILS (Feet) PAR (Feet) jVASI (Feet)

64 ALTITUDE OVER O.M. OR CK. PT. (Feet) 65 ALTITUDE OVER M.M. 66 ALTITUDE OVER I.M.

TAPELINE IJE.C JMSL TAPELINE IE.C. MSiL TAPELINE { 151

67 DISTANCE O.M. TO 16a DISTANCE M.M. TO 69 TYPE APPROACH 70 TYPE RUNWAY 71 GLIDE PATH MONITOR

THRESHOLD (Feet) HRESHOLD (Feet) LIGHTING LIGHTING
IT ANGLE (High)

ANGLE (Low)

AFCS JUoEM6 1446 REVISED, PREVIOUS EDITIONS OBSOLETE



A4-3 Attachment 4

V. VOR/VORTAC/TACAN/DME/ND6
72 REFERENCE RADIAL 0 / CHECK POINT DESCRIPTION 73 THEODOLITE POSITION

74 GROUND RECEIVER CHECK POINTS 75 THEODOLITE REFERENCE POINTS

RADIAL DISTANCE DESCRIPTION BEARING DESCRIPTION

76 FIXES AND RECEIVER CHECK POINTS 77 IFR RADIAL DATA

NAME RADIAL DISTANCE ALTITUDE DESCRIPTION RADIAL RADIAL USE AIRPORT

Vt. AIR TRAFFIC CONTROL SYSTEM (ASR-ARSR-CENTER-PAR-TOWER-VHF-DF-UHF-DF-STATION)
78 TYPE SECOND- 79 MTI BLIND SPEED 80 VIDEO MAPPING 81 ANT TILT (Degrees) 82 FREQUENCIES
ARY NA NA C YEsNiV NO JFXEO NA VAR. NA

83 NON-PRECISION APPROACHES 84 FIXES AND ROUTES

AIRPORT RUNWAY ROUTE BEARING FROM/TO FACILITY DISTANCE ALTITUDE

REMARKS (Include all facility or airspace restrictions.)

RWY 16 Apch end N32 0 26' 19.64" W990 51' 30.56" 1789.11 MSL

RWY 16 Stop end N32 0 24' 08.59" W99* 51' 00.06" 1786.5' MSL

Middle Marker N32 0 26' 54.19" W99 0 51' 38.57" 1790.79'MSL

Middle Marker antenna is 10.1' high, Single Yagi, AS3230G
75 MHZ, 2.5 W

..... .. - 4o aiwRecommended Changes.

CIVIL ENGINEERING VERIFICATION (SIGNATURE)

OWNING UNIT AREA FACILITY IDENT FACILITY TYPE

1993 COMM SQ SACCA I-TYY LOCALIZER
DATE PREPARED TYPED NAME AND GRADE SIGNATURE

*U.S. Ot: 1976- S-65/624 It911 6



Attachment 4 A4 -4

FACILITY DATA
I. ~~~~~~~~AIRPORT ________________

I. AIRPORT (City or AFB, State or Country) 2. ICAO IDENT 3. MAG VARIATION 4. AIRPORT REFERENCE POINT (Degrees,

80 57.21 E Mutes, Second*-to nearest hundredth)

DYESS AFB, TEXAS KOYS 15 April 78 N2 1

S. OPERATING AGENCY 6. OWNER 7. FIELD ELEVATION LATITUDE N2 25' 52.3
1993 COMMUNICATIONS SQ (MSL) LNIUEW99* 50' 57.4
DYESS AFB, TEXAS 79607 USAF 1789

II. GENERAL __________________

8. TYPE FACILITY 9. FREQ/CHANNEL 10. IDENTIFICATION it. CLASS/CATEGORY 12. COMMON SYSTEM 113. DATE COMMIS-

SIONED0

GLIDE SLOPE 333.8 MHZ I-TYY CAT I EYs E. a o 25 May 79
14. EQUIPMENT TYPE 15. TYPE ANTENNA 16. SITE ELEVATION 17. ANTENNA HEIGHT 18. CONTROL STATION AND FREQUENCY

AS 3229G (MSL) FT (AG)

AN/GRN-31 lCapture eff ct 1782.85 * 49.75 DYESS TOWER 2957 MH
19. ANTENNA LOCATION (Degrees, Minutes. 20. PRIMARY POWER 21.STANDBY POWER 22. STANDBY EQUIP 23. MONITOR
Seconds-to nearest hundredth)VEN14

LATITUDE N32 0 26' 07.17" EX COMMERCIALIA [YES [NO 0 AE mN

LOGTD W990 51 I 32.41" - ENGINE NON YSL
LONGITUDEON SINGLE________ m DIUAL

24. RUNWAY NUMBER 25. ILS/PAR RUNWAY 26. MAG VARIATION 27. VOICE 28. MONITOR RADIAL 29. PWER OUTPUT
TRUE BEARING

16 168.83 N/A N/A N/A50W
30. RUNWAY DIMENSIONS 31. DISPLACED 32. COMMISSIONED 33. ASR VERTICAL COVERAGE RADIAL ANW

THRESHOLD OPERATIONAL REQUIREMENT
LENGTH 13500' FEET WIDTH 0 RADIAL DISTANCE

WIDTH 300U FEET YES EXNO ANGLE * 0 ALTITUDE_____

34. THRESHOLD ELE- 35. TCH FT (AG) 36. ILS/PAR/VASI ANGLE COINCIDENCE 37. RESTRICTED

VATION (MSL) ILS (0 JIP AR 10, TVASI () EXYES [7 NO

1789.1 *52 .26 2.6 2.5 2.5
III. ______________ LOCALIZER AND SDF DATA ________________

138. DISTANCE TO O.M. 39. DISTANCE TO M.M. 40. DISTANCE TO C/L RUNWAY ABEAM 41. DIRECTION (Rittht or Left) AND DISTANCE

NM) (NM) GLIDE PATH ANTENNA (Feet) LOC OFFSET FROM RUNWAY C/L

(FEET) (FEET) FST46LCC MO I

42. DISTANCE TO 43. DISTANCE TO 44. USABLE DISTANCE 45. OFSTLOC 4.LCC OI5R
TLIRESHOLD STOP END RWY _ MAFTISMA) TRUE BEARING WD

47.____ - NM AT ______ FT (MSL/MRA) HARROW

47 OAIER COURSE_ TAILORED 48. BACK COURSE USABLE DISTANCE 49. BACK COURSE 50. OMKR WIDTH(e-11
YES TRUE BEARING

LI'~~ YE -~N __ NM AT -_____ FT (MSL/MAA)

WIDTH AT THRESHOLD (Feel) ___NM AT ______FT (MSL/MRA)

S1. MMKR WIDTH (Feel) 52. IMKR WIDTH (Feet) 53. FRONT COURSE CHECK POINT 54 BACK COURSE CHECK POINT

5I NC FAF~5 ITNET GLIDE PATH DATA qILS/PAR/VA SI) ________________

5DITNETO .X4. 56DSAC OM 7DISTANCE TO1M. 58 DISTANCE TO 59 DISTANCE TO 60 RUNWAY ELEV
POINT "C" THRESHOLD (Feet) ABEAM G/S ANT (MSL)

(NM) 4.198 (NM) .7499 (NZ)iN / A (Nm) .3851 (NfM,,t .1982
(Feet) 255 10 .5 'Fe)45. (Feet) N /A (Feet,)2 3 3 9 . 8  

(Feet) 10 766
61 DIRECTION(ight or left) AND DISTANCE 62 ELEVATION TO 63 DISTANCE - THRESHOLD TO GPI

FROM ANTENNA TO RUNWAY C/L ZONE IMSLI I LS (Feet, * PAR (Peet) VASI (Feet)

GPI 1i151.1 GPI 1076
400' RIGHT 1789.1 RPI 1109.5 RPI 1110 RPI 1095.74

64 ALTITUDE OVER O.M. OR CK. PT. (Fesl) 65 ALTITUDE OVER N.M. 66 -- ALTITUDE OVER l.M.

TAPELINE I E.C MSL TAPELINE EC. MSL TAPELINE MSL

_____ FAF 1206.91 1.496 11994.1 _ ____ 1 ______

67 DISTANCE O.M. TO 68 DISTANCE M.M. TO 69 TYPE APPROACH 70 TYPE RUNWAY 71 GLIDE PATH MONITOR
THRESHOLD (Feet) rHRESHOLD (Feet) LIGHTING LIGHTINGo

ANGLE (Low) 2.410
3350' NO LIGHTS HIRL

AFCS 'OM6 1 44 REVISED, PREVIOUS EDITIONS OBSOLETE
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A- Atac n7
V.- VOR /VORTAC /TACAN/DMED AtOt

72 REFERENCE RADIAL 0 /CHECK POINT DESCRIPTION 73 THEODOLITE POSITION

74 GROUND RECEIVER CHECK POINTS 75 THEODOLITE REFERENCE POINTS

RADIAL DITNEDESCRIPTION SEARING DESCRIPTION

76 FIXES AND RECEIVER CHECK POINTS 77 IFR RADIAL DATA

NAME RADIAL DISTANCE ALTITUDE DESCRIPTION RADIAL RADIAL USE AIRPORT

VI. AIR TRAFFIC CONTROL SYSTEM (ASRARSR-CENTER-PARTOWER-VHF.DF-IJHF-DF.STATI0N)

78 TYPE SECOND- 79 MTI BLIND SPEED IDEO MAPPING at ANT TILT (Degrees) 82 FREQUENCIES

AYYES NO FIXED - VAR._________

83 NON-PRECISION APPROACHES 84 FIXES AND ROUTES

AIRPORT RUNWAY ROUTE BEARING FROM/To FACILITY DISTANCE ALTITUDE

REMARKS (7include all facIlity or airapace restrictionS.)

Block 16 used for TCH, Point C, MM alt

Glide slope unuseable below 20101 MSL due to structure.
(Reference FAA Commissioning Flight Check Report 22, 24,25 May 79)

Glide slope monitor mast is 209' 9.5"1 North of glide'slope mast.

*TRACLAS RECOMMENDED CHANGES. AFM 55-9, Figure 129A, used for

Calculation of TCH,RPI and GPI.

CIVIL ENGINEERING VERIFICATION (SIGNATURE)

*UI.S. GPO: 1976-"S-660/624 Aeglon 6



Attachment 4 A4-6

FACILITY DATA __________________________________________________

L.O CATIONAT

Dyess AFB February 1980

TERPS USING TRACALS SURVEY INFORMATION

1786.7' MSL

R13- -- - - --.. 1782.6'MSL

10601GPI

TCH = (TAN GS) (DIST ANT TO TH) -(Ti! ELEV - ANT ELEV)

GPI = TCH TAN GS

RPI = (TCH) (DIST ANT FROM THl)

TCH + (RWY CROWN ELEV ABEAM ANT - ANT ELEV)

TERPS USING FACILITY DATA SHEET INFORMATION

TCH= 52.26'

GPI= 1151.1'

RPI= 1109.5'

Pt EMA MKS

AFCS MAY 70 906 GENERAL INFORMATION



AS-LE Attachment S

GLIDE SLOPE CONTOUR STUDY RUNWAY 16
LOCATION

Dyess AFB 15 March 1980

SCALEAN FEE

ELVTIN INFE(S

*IILEGEND

-, - X FENCE.

I, I* k7

or~ II NO ILDMNIO

\\\ A s 0 GENRA IN-O-MAENCE

/A l / 1'



Attachment S AS-2
TITLE:

GLIDE SLOPE CONTOUR STUDY RUNWAY 16
LOCATION OATE

Dyess AFB February 1980

+

CD

17 1 7 T .1-T C4

.' ' T I

N

cm
N

T, ..... .
i i i i i H i i

0
4- 04

LLJ

00
LAJ 9M .........

LAJ

V) V)
LLJ L., Lj CD

LLJ W LLJ
= CL =ca - -I' -:.
F- C02 i --- = +.

Cl IN

C,
C)

C>

CD

CD <
Co

A7
C4 7-4 IT

T , I I T 1 1 ;

C4

CDCo

M

Hill!

Ln
0 0) CD CD 0) Co QD

1SW 1333 lsw 1111

AFCS M'A*Y" 906 GENERAL INFORMATION



AS-3 Attachment 5
T - T L E

GLIDE SLOPE CONTOUR STUDY RUNWAY 16
LOCATION DATE

Dyess AFB February 1980
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Attachment 5 A5-4

Dy____AF February__1980
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Attachment 6 4A( 2
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A7-1- Attachment 7

DATE

SSILS LOCALIZER INITIAL PERFORMANCE CHECKLIST February 1980
LOC ATION EQUI PMENT AND SERIAL NUMBER TECHNICIAN

Dyess AFB AN/GRN-30 770011 TSgt, Crist

CHEK PEIFIATON TRANSMITTER NO. I TRANSMITTER NO. 2REAK

INITIAL ADJUSTED tNITIAL ADJUSTED

COURSE CARRIER SAME AS LAST
POWER FLIGHT CHECK 14.9 W 14. 8 W
COURSE SIDEBANO SAME AS LAST
POWER FLIGHT CHECK 392mW 395mW
CLEARANCE CARRIER SAME AS LAST
POWER FLIGHT CHECK 4.5 W 4.5 W
CLEARANCE SIDEBAND SAME AS LAST
POWER FLIGHT CHECK 175mW 165mW _______________

COURSE % MODULATION t4% OF LAST FC 39.1 39 .1
90Hz % MODULATION ±2% OF LAST FC 20.7 20 .3 _________________

150Hz % MODULATION ±2% OF LAST FC 20.3 120.3 t
CLEARANCE %MOD ±4% OF LAST FC 38.4 _____40.4 _____

90HZ %, MODULATION ±2% OF LAST FC 20.8 21.2
150Hz % MODULAT ION ±2% OF LAST FC 120 .7 121.*2

COURSE
POWER SUPPLY

05 DC OUT 0.75 TO 3.5A 1.4___ 1.3 ______ ___________

Q4 DC OUT 0.75 TO 3.5A 1.3 ______ 1.24 _ ________________

OC OUT 26.5 TO29.5 V 28.5 ____ 28.5 ____

PRE REG 30 TO 3V 35.5 35.4
COURSE

POWER SUPPLY
Q9 DC OUT 0.75 TO 3.5A 11.

010 DC OUT 0.75 TO 3.SA 1616
DCCOUT 26.5 TO29.5V 2-
PRE REG 30 TO 38VI

COURSE-- ---------

* TRANSMITTER
OSC TUNE 0.5 MIN 1_____ ________4___r;__

EXCTR OUTPUT 0.83 TO3.0 19 "q________I____

CSB PA 1.0 TO 3.25 2.223
SOO PA 0.75 TO 1 951 9;1-

*CS8 PWR OUT 0. 50 TO 2. 0 1-4___ 13 I
*DC IN 2.2 TO 3.526 51 6-S

DC IN 1.0 TO 6.7
*SOO PWR OUT 0.5 TO 2.5 1

CLEARANCE
POWER SUPPLY I

*0 QDC OUT 0.75 TO3.SA _____ 5
04 DC OUT 0.75 TO 3.5A IC

DC OUT 26.5 TO 29.S5V 57-C 9 -9

*PRE REG 30 TO 38 -

CLEARANCE
POWER SUPPLY

09 DC OUT 0.75 TO3.5A 1.5_________
Q10OC OUT. 0.75 TO3.SA I_ __ _ .____ f_ _ __ _ _ __ _

DC OUT 26.5 TO 29.SV 27-9___ 2 S
PRE REG 30 TO 383454.

CLEARANCE
TRANSMITTER

I OSC TUNE 0.5 MIN 12
REMARKS

AFCCJPAN~~ 35bPAGE I OF 3 PAGES

AFCC ~ ~ ~ "AN"'m 93



Attachment 7 A7-2

CHECK SPECIFICATION TRANSMITTER NO. I TRANSMITTER NO. 2 REMARKS
INITIAL ADJUSTED INITIAL ADJUSTED

EXCTR OUTPUT 0.,s TO 3.0 1.95 2.15
L.S8PA ,.0TO3.2S 1.65 1.55
SUO PA 0.50 TO 2.0 1.35 1.29
CSS P'R OUT 0.20 TO 1.95 o , B 0.75
OC IN 2.2 TO 3.5 27.5 26. 1
OC IN 1.0TO 6.7 3.8 3.64
SOO PWR OUT 0.20 TO 2.5 0-2 109

COURSE
MONITOR 1

TEST 0OM 0.500 ± 0.02 5fl*4 0-504
COURSE OM 0.000 t 0.01o .002/90 .002/90
WIOTH OOM 0.141 TO 0.175 0-155 0,155
RF LEVEL 100.0-t 10.0 1 WQ - 7 1 1 W .8.t
% MOO LAST FC ± 4.0% 41 2 41-2
ID% MOD 005.0 ± 2.0 1 -

COURSE
MONITOR 2

TEST OM 0.500 ± 0.02 n 0:50 n ;nA
COURSE DOM 0.000 - 0.011 00/1, / n
WIDTH DOM 0.141 TO 0.175 0.155 0,155
RIF LEVEL 100.0 - 10.0 10On,.3 101.4
% MOo LAST FC t 4.0% 40.0 39.9
ID% MOD 1005.0 ±2.01 5.114 9 1

CLEARANCE
MONITOR 1

TZST DQM 0.500 ± 0.02 0.,510 0. 510
COURSE 0OM o.000 t 0.026 001/90
WIDTH DOM 0.129 TO o,181. ..5 _._ _ _ _ _

RF LEVEL 100.0 ± 10.0 "1 ____ _ _ _ _ _R

% MOO LAST FC ± 4.0% 41-9 4__-.S
ID % Moo 1 005.0 ± 2.0 _. - 2
PREQ SEP 9.5 ± 1.0

CLEARANCE
MONITOR 2

TEST DOM 0.500 ± 0.02 n-s54 f ,503
COURSE DOM 0.000 t 0.026 . /, /
WIDTH ODM 0.129 TO 0.181 0. 1 S-R t) -1-,r
RF LEVEL 100.0 ± 10.0 .1n~ n.

% MOo LAST FC ± 4.0% A. 1 42 -A,0 % MOD 005. ±: 2.0 4.9 115.0 1
ALARM-

LIMITS

COURSE MONITOR MONITOR I MONITOR 2

0 %MOD LOWER 003.0±0-5 3.1 2.8
UPPER 11.40t3o 18.0 18.4

% MOO LOWER 004.0 BELOW NORMAL 36.1 36.0
UPPER 004.0 ABOVE NORMAL 44.2 43.9

RF LEVEL LOWER 90.0± 0.5 89.8 8_9.9

WIDTH DOM LOWER 0.141 ± 0 0,0.140 0.141
UPPER 0. 173 ! 0.002 ,.177 Q- 174

COURSE UPPER 0.01f1 0.004

TEST DOM LOWER 0.4 4t 003 0.412 0,412
UPPER 0.57± O03 0,540 0.- 542

REMARKS

pjA-ffj 21 PAGIrS AlCC FORM 026bP,@2 J AE



7 A7-3 
Attachment 7

CHECK LOWERO I.BLW RA 39.3TO 2_REMARKS

UPPERCAIO 4.0IA ABOVETE NORMALL ADJSTE

~LEARA LOER 00 .

WIDTH SEM LOWER .0002 t 0.024.

U PPER 0. 026t 0.0043.

TES 0MDM LOWER 00.2 ± 0.03 .0].
UPPER 01.57t 0.031 .

TRNMTE NO. 1OE TRNSITE NO 2EO OML 933 .
MONITO 4. T0T ABOTIA ADJUSTED7 1; INIIL AJSE

0DM LVL LOE 90.00 t 0.5 89.9____ 89.9____ _________

U0DME 0.1810t 0.0025. 8 . 8

0DME ALAR 0.026 ± 0.004 -020 09r

UMO 4PR 0.057± 10.03( ;lRn-;1

* DMO ALARM__ 0.0!1 ±1.00n-In11iI

REMAR400KS1.

A*C MO LRM 20.0 ±AG 1 0 20- PGESQ



Attachment 7 A7-4

SSI LS LOCALIZER SUBSYSTEM PERFORMANCE CHECKS February 1980
LOCATION EQUIPMENT AND SERIAL NUMBER fTECHNICIAN

DesABAN/GRN-30 770011 TSgt Thibodeau

CHCKSPCIICTINTRANSMITTER NO. I TRANSMITTER NO. 2 REAK
NITIAL AO USTE INITIAL ADJUST ED EAK

COURE 0002ii95bl 109.905b8 1002%=±2198Hz
___________ 00210 .94 51109.;895604 00Q2%=± ?,92k

CORE 9Hz3 f r f el 0 0 9 ..2 5 .. 4_ 0 .........................
CL ANCE ....0 e r fi l 06 0.00 /5 . 759 ..009/..0....................

. . . . . . . .. . . . ..048L.5...1/. 0 50[........
ANTENNA~~~~~~ VW............********.. . . . . ... ..................

COLS lews tha 1.03 -nIRi
.LAC .004] ..1 /15 .002/15___~I~i

. . . . . . . . . . ................ ....... . . .

PHASING.... .. ....... .. . . .. . . .. . . .
. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .

~~4ASE~~. SH.T ................ ... .. .. . .. . .. . ........ ...... ..... .......... .. . . . . . . .

CEKSEIIAIN INITIAL ADUTD CHECK SPCFCTO NITIAL pADJUSTED
CHEC iLs~ha 3036I1.139___
2L 1__2:_1_1.015 I 2R30.01

3L 1_______ 2.14 3R_ _ 1.04

4L__ 1__ _ _ 22. 4R10023
SL__ __ 1-073___ __ 5R__ _ 1- 0.0

7L _________ 2 42 _____ 7R 1.057

3R~.. . .. . . ...........L.. . _ _ _ _ _ _ _ _ _ _ _ _ _ 0 .8_ _ _ _

............................................. ..........
........... . .. .. .......... .... ... ...

. . . . . . . . . . . . . ........ ... ... ...

PARHEEICCAIO INITIAL ADJUSTED PAIRCSPICITIATIONDJNSTEA

I L 233.__4 IL__ _ 30 .S iI l, _ _ _ _

__ _2 . 6L _9 . _

1R IR

A31CC 302.8AG

2R 304.5 2R 303.



A7-5__ __ Attacment_

SSILS LOCALIZER SUBSYSTEM PERFORMANCE CHECKS DAEFebruary 1980

LOCATION EQUIPMENT AND SERIAL NUMBER T ECHMNICIAN~

Dyess AFB AN/GRN-30 770011 TSgt Thibodeau
...........................

COURSE DU c+se MCI..:................. .....

AMPLITUDE. S. . . . . .:.*** .. .~..

CHECK SPECIFICATION J MEAkS CHECK MEAS CHECK SAL. MEAS

7L1j91 0.147 - 06173 0.185* 7R(J16) 0.184* 7L-7R t 0.010 .001
6L (j4) 0.147 - 0.173 0.186* 6R(115) 0.183* 61 --6R !0.010 . 0
S7______ _ 0.452__-__0.530 __ 0.498 SR1J141 0.495 5L-SR t0.030 .0
4L(167) 0.4E F- 0.30 10 .498 4R(fZ3) 0.491 4L-4R t±0. 030

3L (15) ___ 0.657 - 0.771 0 .741 3W119) 10 .714 3L-3R t 0.043 1. 27
2L$ J4' 0.920 - t.080 0O.998 2R(18) 10.965 2L -21- t0. 060 1 . 3

COLURSE3j 0.821 - 0.964 10 .886 IR(17) 0 .86 IL1IR 005 1 - 2

SIGNAL PHASE . ...

CHECK NOMINAL MEAS ERROR CHECK NOMINAL MEAS III ERROR REMARKS

7L U 9) +82 75.0 -7.0 7R(J161 0 -2.0 -2.
6Ltj8, +82 75.0 1 7.0 6R(115) 0 -2.0 -2.0
5LI( 71 +82 78.0 -4.0 SR (j14) 0 .00

4L(j 6) +82 78.0 -4.0 4R(J13) 000

3L (j 51 j 4282.0 0 3R(j9) 0 +3 0+ .
2Ltj 4) +8*2 78.0 .- 4 .0 2R(18) 0 +1.0 +1.0 _______

I L 13)8 78.0 -4 .0 1 R17) 0 00
AMPLITUDES ~~~~ ~ ---- ~ . . . . . .**:::..~**:.:...

. . . . . . . . . . . . . . . . . . . .. . . ... .. .

___.... .. . . . . ............ .....
_________________% .... ME.

C HECK - SPECIFICATION MEAS CHECK MEAS CHECK ___________

7L if9) 0,330 -0.404 0.390 7R(J161 0.382 7L-7R 0O01 2

6LI181 0.443 - 0.599 0 .565 6R(JI5I 0 . 562 6L-6R ±0.018A

SLI 17) 0.818 - 0,960 .0 .929 5R(J 14) 0 9 4SL-5R ±0.029 A -)0C

4L1j61 REF + 0.033 1 .006 4R (j13) 1.000 4L-4R ± 0.033 r )ni
3L(j 5) 0.921 - 1.060 1 .0 90* 3R(j 9) 1.027 3L-3R ± 0.033 ( )f'A*

2L(14) 0.614 - 0.720 0.662 2R118) 0.673 2L-2R ± 0.022 nI
I LU 31 0.204 - 0.240 ,..2 47* 1 R....7) ... 7* IL-IR ±0.014

........................................................................................
...................................................................... ...... ....SIGNAL PHS . . . . ... . . . . . . . . . . . . . . .

__ . .. .................................. .... ....

CHECK NOMINAL MEAS ERROR CHECK NOMINAL MEAS ERROR REMARKS

71-(J91 PHS -98 -101.0 -3 .0 7R (f16) 0±2. .. . .

5LfJ7) -98 -97.0 +.±1.0...... SR(f 14) 0 f
4L(16) -98 -9 . 4R U. 13) 0-2 02

3L4j5 -96 -96.0 1 2. 3R(19) 0 -z2.o 1......... -.=2-.J2.......
2L 14)-98 - 9.0I.Q 1. -. 0...EQ....... 2R1j8) 0 -1 -n -0______

I 13 9- .5 0 7 01R(17.........0 ________n

COURSE . . . . . . . . . . . . . .::: j

PAEERROR X.. . . . . . . . . . . . . .

CHECK IC58 ERR SBO ER DIFF CHECK CSB ERR 550 ER DIFF REMARKS

SL1)-4.0 +1.0 -5.0 5R(114) 0 0 0 _ _ _ _

L' ' -4 .0 0_ _ _ _ _ _ _ _ _ _ _ _ _ _ + . _ _ _ -4 .0 4R (j13) 0 0 0_____ ____

IL, s 0 +2.0 -2.0 3R19 +3. -2009)___
2L,14) -4. - . -3.0 2R1JM 1 1.

SP IREAD - .- 7.0 + 3 .0 -i J7) 0 +5. -_ __ _ .0___

REMARKS -
--- 1 .

It out of tolerance

PAGE 2 0F7 PAGES AFCC FO-RM owI



Attachment 7 A/I-6

DISTRIBUTION UNIT CHECKS (Continued)

CLEARANCE OU ............ ..........
C+SB AMPLITUDES .. * . . :. .. .***~.:::..:::::::::...............

CHECK SPECIFICATION fMEAS CHECK MEAS CHECK BAL MEAS

3L(j 5) 0.134 - 0.216 0.240* 3Rlj 9; 0.229* 3L-3R + 0.0I2 0- i
I L (J3 REF 0O.060 .1 016 IR1J7, 1.000 ILIR + 0 * 00.0606

CLEARANCE C*SO X .. ...
SIGNAL PHASE ..................

......... . . . . . . . . ........ . . . . . . . .
_ _ _ _ _ _.__ _._ _ _ . . . . .

CHECK NOMINAL MEAS ERROR CHECK NOMINAL MEA ERROR REMARKS

3LIJ5I +82 +8 0 - . 3R(j 9) 0 +1 0 +_______0_

i L(j 3) +82 j42- I R (j7)

CLEARANCE OU .:::....... ::.::.::.......................
SOO AMPLITUDES ~~. . . .

CHECK S PEC IF IC ATION MEAS ]CHECK MEAS CHECK BAL MEAS

3L (j5) 0.121 - 0.157 0,1 9j 1 IR (j9) .0 4 3 3L-3R 10.05 . n
2LtJ 4) 0.306 - 0.360 0 - 314... 2R(18) ()333 ~ 2L-2R 10. 010
I L 131 REF t0.033 n qcq IR(J7l 1.000 IL-tR .0033 no

SIGNAL.. .. . . . ............. .... ...........:.......

CHECK NOMINAL MEAS ERROR CHECK NOMINAL MEAS ERROR REMARKS

3L~j5) -98 -87.0 j+11.0 3R(j 9) 0_____ T +7.0 ______

2L (j4) -98 -104.0 1-6.0 2R~j8 f +4.0- +4.0 ______

I L(j 3) -98 -101.0 1-3.1 R (17) 0 _____ 0 0 ....
OR ~......

PHASE ERROR ~ . . . . ...... . . . . .
- . . . . . .~~......... ...- ....... .. ______________

CHECK CSB ERR S90 ERR 01FF 11111 CHECK CS13 ERR S180 ERR 01IFF REM ARK S

3L(j 5) -2.0 +11.0 -13.0 3R If9) 1+1.0 1+7.0 [.-E.0 -_ __

2L (14) - -6.0 +6.0 2R1j81 - 1+4.0 ~-4.0 _____

I IL (j3) 0 j-3.0 +3.0 1 R (j7) 0 1 0 j 0 t___
REMARKS

Clearance phase error 19.0

Clearance nulls

PAIR
1 2'-9 1/150

2 8"1/150

3 1' 5 "/150

COMPOSITE 7 "/150

*out of tolerance

A F C FORM935CPAGE 
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A8-1 Attachment 8

ILS LOCALIZER GROUND CHECK RECORD
(300 Meters/984.25' From Course Radiators)

FACILITY LOCATION EQUIPMENT SERIAL NO. MONTH AND YEAR

DYESS AFB RUNWAY 16 AN/GRN-30 SN 77011 February 1980

OATE 1 FEB 1 FEB 2 FEB 2 FEB 2 FEB 2 FEB

FUNCTION COMPOSITE COMPOSITE COURSE COURSE CLEARANCE CLEARANCE
INITIAL INITIAL ONLY ONLY ONLY ONLY

1[ 1 d11 2 0D2 1 2 2 1 I 2 2
DDMI dBm DDMj dBm 1 DDM dBm DDM dBm D dBmr

5 .305 -50 .300_1-50 . 22 0* -61 !.220* -61 .350 , -5 1  .325 -51

30 .320 -48 ;..345 -48 .035 -59 .030 -59 .365 -49 .350 -49

25 .340 -48 .350 -47 .035* -61.018* -61 .355 -48 .355 -49

.3 2 0  -52 .355 -51 .100* -75 .120* -74 .350 -53 .340 -51

'S .340 -49 .340 -49 .007* -67 .031* -68 .335 -49 .345 -49

S10 .355 -46 .360 -46 .220 -63 .290 -58 .375 -47 .360 -46
o .3401 -46 '.360 -45 1.225 58 290 -4 380 -46 .375 -

S•.325 ! -45 .320 -44 .250 -54 .280 -50 .375 -45 .365 -45
7 i

7_ ;.315 -43 .310 -42 .260 -50 .300 -45 .350 -45 .340i -44*1*
6 !310 -411 -40 .285 -46 .310 -42 .315 -44 .300 -44

.325 -39 '.315 -38 .330 -42 .340 -39 .240 -44 .2251 -43
4 i .3201 -37.315 -36 .340 -39 .350 -37 .185 -43 .175; -43
3 . 305, -35, 21. 7 -34 .360 -37 .300 -35 .135 -43 .130 -43

S.185 -34i.175 -33 200 -34 .190 -33 .090 -43 .055 -42

.0901 -331.0801 -33 .090 -33 .110 -32 . -43 035 -42
- , 1.005/15 -33 1005/150! -32 1004/150 -32 .001/150 -32 0 0/-42 00510 -42
1.095! -33.0901 -32 1.100 -34 .090 -32 .045 -42 .050 -42

.1 2 .19O -341180, -341.205 -34 .200 1-331.095 -431.1051; -43
.•300! -35 1260 1 -35 .315 -36 .310 35 i 145. -43 .145' -43

1 -363201 -7 ' .370 -37 .370 -36 .195 _-44 .180 -43

5 1 .32 -39 .320 -38 .370 -40 .380 -39 .240 -44 .2451 -44
6 '.325' -41 .320 -41 .355 -43 .360 -42 .300 -44 .3001 -44

.7 310 i-43 .320 -42 .340 -46 .340 -45 .320 -45 .320 -45
8 .3251 -44 .330 -44 .325 -50 .320 -49 .350 -45 .375 -45

9 .340 -46 .360 -46 .320 -55 1.320 -53 1.370 -47 .375 -46
10 1.3601 -46 .360 -46 335 -57 .330 -56 .360 -47 .380 -46o }3-60' "_ _

I . -50 355 -49 330 -79 280" -77 .340 -51 .360 -49

20 -51 .,365 -51 .095 -68 .070 -67 .350 -51 .365 -50

25 .350 -50 .375 -50 .009 -60 .012 -67 .380 -51 .385 -49

30 .355 -50 .350 -50 .110 -60 ;120 -59 .370 -51 .380 -50

REMARKS * INDICATES REVERSE SENSING



Attachment 8 A-Z

ILS LOCALIZER GROUND CHECK RECORD
(300 Meters/984.25" From Course Radiators)

FACILITY LOCATION EQUIPMENT SERIAL NO. MONTM AND YEAR

DYESS AFB RUNWAY 16 AN/GRN-30 SN 77011 February 1980

DATE 2 FEB 3 FEB 3 FEB 3 FEB 10 FEB 10 FEB

FUNCTION COURSE CLEARANCE WORSE CRS CLEA COURSE CLEARANCE
________ QUAD QUAD CASE SBO SBO QUAD QUAD

I 1 2 1 2 1 2 1 1 1 1 I!2
DOM DDM! DDM DOM DDM DOM dBm i dBm DDM_ DDM DDM DDM

35 1.065".027 .310 .265 .335 .340 -64 -44 .025*.028r.020 .0081

30 .047*.048*.280 200 .355 .350 -74 -44 .0411 .045M.0140.0044

25 .120 .130 .220 1.170 .350 .360 -72 -43 140'.1201.0361.028
20 1+38

20 .3701.380".180 .130 .365 .350 -74 -46 38O .38 i .110 .0904

s .185 2 20*. 1 2 5 .080 .345 .350 -73 -43 .1951.190 .150*.15o
N 10 290*345_.070 0 360 -68-43 .2851.31O .135M.135

1 19 . 1-
9 .290.325*.044 .015 .335 .350 -43 -44 .285 .310*.125#.1201

S1.270*.340" .038 012 .310 .320 -40 t-45 .300310 1.10*.1150

7 90* .295 .034 .010, 1,295 .300 -37 1-45 .260- .2700.090*.0801K2  _ .0081.30 oo
1.12o*.18 ..o26 oo8 130 .300 -36 -47 .175*.185 .080#.08O

5 .075*.135".021 .002 •.305 .310 -35 -48 .130".130 .070 .065A

' .048*.100".016 002 .320 .320 -35 -49 1.090".085'.049*.060"

3 .034 .065 .011 '.001 .320 .300 -36 -51 .065".0701.038'#.035

2 .022"035* 007 .001" 210 .205 -38 -55 .039*.039, .024*.024

.015 .022 0 1.002".105 .100 -44 -60 .023*.022 .013* 009
0 .009/150.010/150 .005/150.007/1501.003/150 002/150 -73 1 -87 o009/150,007/150 001/1501.001/io

S.003 .006 009 008 .110 .115 -44 -61 .004*.010.10 .O14,
2 - 003 024 .014 .009 .210 .210 -39 -54 _006 •022_.02 .030

. _013 044.0 8 .010 .305 .310 -36 -52,.045*.065 .040*.045
4 030080"025 012 .3335 5 - -49 075*•095_ 060 080

.0800 .120' 030 1.013 .325 .350 -35 -47 125 .135 .070.075

.130A.18511.034 .014 .315 .330 -36 -46 1.190" .1851.095 .100
7 .220 .280 .038 .015 .315 .330 -38 -45 .285'1.280.110.115

a .300 .245,.043 .018 .325 3330 -40 -44 .285 .2601 1254.135

.300' .230 .048 .019 .340 .350 -44 -44 .270 .260 .1401.145
N 10 0 .260 .050 .023 .350 .370 -48 -43 .290 .260 .150'.155A

0 i .135" .125 , .115 .090 -.360 .380 -71 -43 0 .040 .155' .170
20 .105 .110, .185 .140 .375 .380 -74 -44 .080 .090,.080' .085

23 .095 .090 .220 .185 .355 .360 -73 -45 .085 .080 .014 .0251

30 .0450 .075 .275 .225 .340 .370 -69 -44 .0601 .060 .008 .009

REMARKS * INDICATES REVERSE SENSING



A8-3 Attachment 8

ILS LOCALIZER GROUND CHECK RECORD
(300 Meters/984.25' From Course Radiators)

FACILITY LOCATION EQUIPMENT SERIAL NO. MONTH AND YEAR

DYESS AFB RUNWAY 16 AN/GRN-30 SN 77011 February 1980

DATE 18 FEB 18 FEB

FUNCTION COMPOSITE CLEARANCE
FINAL QUAD

__ __ __ _ ___ _XMT R Na 1.

_ _35 .330 .325 1.070 .0251 .

30 .350 .340 .048*.070, i_ _

25 .350 .350 .105 .105 ___

20 .350 .335 .370 .385 _

i 5 .350 1.345 .195I.175i _
10 .355 .355 .280 .34O_

9 .340 .350 .290".340*

3 20 m.315 1.280 .350N _ _

7 1.305 !.310 1. 180".305*1 __

6 .300 .310 .115".210*[

5 s .315 .320 .085*.155*1 1

4 .320 .320 .070 .120*"
.280 1.260 032* .085* --

2 .175 1.165 1.0231.060*

c! .080 .085 .018.028*

w o .008/150 .007/150.010/150.006/150 ! _ _

zw .100 .100 .002 .003*

1 __ .185 1.175 1.002*.028 _ _ _ _ _ _

. 3 .270 .270 .011".060* [ _ _

w .330 .325 .050".085*

, 5 .340 .335 .070".130* I
6 .320 1.335 .115 .185* _ _

7 .320 .335 .240.300*

8 .330 .335 .300".250*

9 .350 .350 .295"1.245*
S.370 .360 .300".275*

*1 .370 1.390 .290".035__

20 .360 .390 .110"1.105"1

25 .360 .390 .090 .095 I

30 .365 .390 .060*.075"I

35

REMARKS INDICATES REVERSE SENSING

4 I. ,



Attachment 8

TITLK: 

A8-4

LOCALIZER GROUND CHECK GRAPH

LOCATION

Dyess AFB UIT 7February 1980

D 6 
......

TRANSMITTER ONE IT . ........... ... .

NORMAL COMPOSITE
.... ... ....

.400
I I T

I T I T 7

T 1 11-1 .1
T

TTTTTT TTTTTT
T

I T
.350

I T i

TI, -T-

T

T

0
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T 4-

I T

Ti- 
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i I T ,

T 1 1 I T j

T
T
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.20
No

T

T i I i I I I I I I

I T 7 1 1 T I

.150
I I I T I

I I T
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.100 
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T 1 1 i I T I

I I I T I I

I I T

25 20 15 10 5 0 5 10 15 20 25 30

9OHz DEWEES 150 Hz

pr 0 A M
AFCS M A Y IS 906 GENERAL INFORMATIO14



AS-5 Attachment 8

T I T L 1

LOCALIZER GROUND CHECK GRAPH

LOCATION LA T E

Dyess AFB I February 1980

DDM TRANSMITTER TWO
RMAL COMPOSITE

. ..... .....

.3

I T T 11 77 i l 1 1 1
3333 "1 TTT T I I 1 11 1

1 - 7 kkk T- 1 1 I

T I 7 1, 11 1 1 1 1 1
I T T

I T i T T
i I I I I I I I I I T T T 7 i T .T T I T I

.2 0

.150

0

I I T 11 j I I I T I I T T

i a j I

4i

30 25 20 15 10 5 0 5 10 15 20 25 30

90HZ DEGREES 150Nz

0 pt M
AFCS M"A Y 7 3 906 GENERAL INFORMATION



Attachment 8 A-
T IT L 

At 8-

LOCALIZER GROUND CHECK GRAPH

LATION Dyess AFB V A ebruary 1980

TRANSMITTER ONE

DDM COURSE QUADRATURE

.300

.200

0

.100

.200

.300

30 25 20 is 10 5 0 5 10 15 20 31S
!00HzX DEGREES lS9hz

R EMARNKS

1:-1 ii rim-,



A8-7 Attachment 8

T IT L 9:
LOCALIZZLR GROui F) CHECK GRAPH

LOCATION Dvess AFB 
OA 19 4bruarv 19
........................

MITTER TWO
DDM URSE QUADRATURE

300

lT

so 1- 7

.200 :1 T I Ill

Lo

spill

.100

LL-

4t :i:i4i

I I j I ' ll

....... ...

4

100

.200

1:61 1-1-

jj 1 .1

,300

30 25- - 10 5 0 5 10 5 20

00 Hz DEGREES ISONZ

1111 9MA R K 5

AFCS VVY' 7., 906 GENERAL INFORMATION



Attachment 8 A8-9

LO0HZZE DEROEES CHEKGAP

L OCM A TIN 
IIIT

TRNSITERON

APCS MINA CO9UGNRSE INFORATUON

.30 -.-.. w--~~--~



A8-9 Attachment 8

90HzL-,' DGROEES CHEKGAP

LOATION 106GEERLINORATO



Attachment 8 A8 -1 0

0D CLARNC QUARAUR

0 OAIE RUN HC RP

LOATO00,T
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A8-1 1Attachment 8

LO0HzZE DEROEES CHEKGAP
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Attachment 8 A8-12

T IT L 9:

LOCALIZER GROUND CHECK GRAPH

LOCATION OATK

Dygss AFB 10 February 1980
............... EHI

HH]

DDM TRANSMITTER ONE
+f4+FINAL CLEARANCE QUADRATURE

I I F I I I

+

.300
I I I I I I TTT

T 1 7 T

2 0 rr

I T T
i I T I i

T I I I I

4+ 1
T 1 7 T I I I 1 7 T
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j I T
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I T I I i I I

T I i I
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I F I I T I

25 20 is 10 5 0 5 1 15 20 25 0
90 Hz DEGREES 15&Hz

Fr 0 OR M
AFCS MAY 73 906 GENERAL INFORMATION



A8- 13 Attachment 8

DD FINA CLAAC QUDATR

.100AB1 Fbury18

.30

I3 2 20 15 I 1 0 1 10 15 20 I I
I0H DEGREES 1HI

L T I T~
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Attachment 8

T I T L 1t;

LOCALIZER GROUND CHECK GRAPH
DATE

LOCA TION 28 February 1980
Dyess AFB

TRANSMITTER ONE
FINAL COMPOSITE NORMAL

.400:

+

4
1 TtH H!'HI!

+i4- i i' 'i

+++

++++

# 
TH-

# # ##

44 ::4 . jil, 1120
1 11 T-Tf

5

:##

-7
W-4

.lop. ##

4-

............

H i

116 H

30 25 20 15 15 5 0 5 10 15 20 25 30

9OHz DEGREES 15014Z

Pr 0 Pit M
AFC$ Wky is "6 GENERAL INFORMATION



A8-15 Attachment 8

T I 'r I- a

LOCALIZER GROUND -HECK GRAPH

LOCATION IIATE

Dyess AFB 18 February 1980

4

66 S M TTRAN ITTER TWO T I 1 -1 il-

FINAL COMPOSITE NORMAL.400.4 90 4 4

T I I T

I I I T

T I 1 7
1 .. . I I I I T I I I

I TT

350
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1_ 1 T

1 4-
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T I i

T I I I

.1 !1 o

4 "

.0

I p 1 , 1 1

30 25 20 15 10 5 0 5 10 15 20 25 30

9OHz DEGREES 150 14z

AFCS m A Y ?,1 906 GENERAL INFORMATION



Attachment 9 A9-1

TITLE:

LOCALIZER POSITIVE INTERLOCK RFI
LOCATION UATI

Dyess AFB February 1980

RFI checks of Runway 16 Localizer using the
vector voltmeter are as follows:

Measured at outputs of the switching unit with
transmitter 1 on standby and dummy loaded, transmitter
2 off.

Course C+SB -12.4 dBm
Course SBO -32.4 dm
Clearance C+SB -29.8 dBm
Clearance SBO -33.0

With transmitter 2 on standby and dummy loaded
and transmitter 1 off, the measurements showed little
or no difference.

An alternate method for this check was accomplished.
The portable field detector (PFD) AN/GRM-103 was used.
Measurements were taken with the same equipment con-
figuration as depicted in the above chart,results are
shown below.

Course C+SB -37.0 dBm
Course SBO --32.0 dBm
Clearance C+SB -21.0 dBm
Clearance SBO -33.0 m

REMARKS

FORMAFC$ MAY 73 906 GENERAL INFORMATION



A9-2 Attachment 9

I LOCALIZER POSITIVE INTERLOCK RPI
LOCA TION OT

Dyess AFB 12 February 1980

14-
.3606-~-

.3 ---

.2 2 1006 4 2 0 2 0 1

.20 Hz .[RE 15 Hz..

.1A8 1 UM LAE - OAIER3 F

AFCS MAV 73 906 G..RAL....R.....

.15 .. C1 1



Attachment 9 A9- 3

LOCALIZER POSITIVE INTERLOCK RFI
L Or AT ON

Dyess AFB2Feray18

1j 1 1* *..1.:.: .,: : : J
"V . . . . . . . . . . . . .. . . . . ;.. ... ....~

It- 40 -t I., I. .,

.... . . .

PI +?4:.

~ ~ 2) '

I w CMA

(V* b.e uqr-lfI~~
N EMA AKV

LOCAIZER16 UMMYLOAED - LOCIJIER 3IOF

AFCS~~~~~ .7" 90 GEEA.NOMTO
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Attachment 10 A10- 1
DATE

SSILS LOC. PRE-POST AIRBORNE EVALUATION CHECKLIST 12 February 1980
TRANSMITTER NO I TRANSMITTER NO 2

CHECK SPECIFICATION P RE POST PPE POST REMARKS

COURSE CARRIER

POWER 15.0W 15.0W 15.0W 15.0W
COURSE SG
POWER 375mW 350mW 380mW 370mW
CLEARANCE CARRIER
POWER 4.5 W 4.5 W 4.5 W 4.5 W

CLEARANCE SB

POWER 136mW 125iW 140mW 127mW

COURSE
MOOULATION 39.4% 38% 39% 39%
CLEARANCE %

MODu LATION 39% .39% 38% 39% .

MONITORS COU S -------------- -

COURSEOM 0.000 t0.0, .007/90 .5/1.50 .005/90 .004/15
WIDTH DOM 0.141 TO 0.175 - 5 2 5 5 15 2.155r,___I_____I
RF LEVEL 100.0 10.0 99.6 10Q.4 101.1 99.5
% MOD LAST FC t 0.004 40. _.2 R4 2 41-2.1-?..3
to%MOO 005.o-±2.0 . 2 . 5.1 5., 2 5......7
COURSE UI~~~" **~~. . . .

.-; :.,.,..=.::,:... ..::..: !i~~i'. i.::ii~ii i~ii!i~i!.. .... . .. .. . .. .. . .... . . . . . . . . . . . . . :. . . . . . . . . . . . . . . . ..ii~ - .:::ii[:': :';!:"! .:i :_;!!;il";; '';;"

COURSE DO,4 0.000 ± 0.011.04/150 .006/90 03/15
WIDTH DOM 0.141 -TO 0.175 .152 .154 .151 .155
RF LEVEL 100.0 t 10.0 98.4 100. 99.6 99.2
% MOD LAST FC ± 0.004 39.7 40.0 40.0 40.1
ID % MOD 005.0_.0 4.9 4.9 4.9 4.9

COURSE 0DM 0.000 0.026 .001/901 .007/90 .015/90 .025/90
WIDTH 0OM 0.129 TO 0.181 .141 .155 .141 .140
RF LEVEL 100.0 t 10.0 98.0 100. 102.9 100.
% MOD LAST FC t0.004 42.0 43.5 42.1 42.1
o %MOD 005.0± 2.0 5.2 4.9 5.5 5.1

FREO SEP 9.5 ±1.0 9.6 9.4 9.5 9.5
CLEARANCE1 X., . . . . . . ._____

COURSE ODM 0.000 ± 0.026 .004/9b.007/90 .003/90 .024/90
WIDTH DM 0. 129 TO 0.,_, .157 .155 .147 .140
RF LEVEL 100.0 10.0 98.1 100, 103.2 100.
% MOo LASTF C t 0.004 41.1 42.6 .41.4 41.2
,0 % MOD 005.0 ± 2.0 - 5-. 4.9 5.0 5.0
FRED SEP 9. . . 9.2rrrr .s 4nryT h9.y4 W i,R O 1 E .s .. ...5 .2 9 . ... .. , .. ... ......
0OM 0.000± ±0.005 , /9 .005/15 .004/90 .005/90% moo 40o..0 t 10.4 4 : [42. 4 0. :.i

DOM 0.0000.005 .004/90 .002/90 .004/90 1.005/901
% MOD 40.0 10.0 41. 5 42 42 .
REMARKS

J 0
APCC , 938h



A10-2 Attachment 10

DATE

SSILS LOC. PRE-POST AIRBORNE EVALUATION CHECKLIST 13 February 1980
TRANSMITTER NO I TRANSMITTER NO 2

CHECK SPECIFICATION PRE POST PPE POST REMARKS

COURSE CARRIER
POWER 15W 15W 15W 15W
COURSE SO
POWER 355mW 350mW 380mW 380mW

CLEARANCE CARRIER
POWER 4.5 W 4.5 W 4.5 W 4.5 W

CLEARANCE SB
POWER 130mW 132mW 140mW 135mW

COURSE %

MODULATION 39 % 38 % 39% 40 %

CLEARANCE %
MODULATION 40 % 41 % 39 % 43 %

MO...O.S COURSE I ... , ,_,, ,._-

COURSE OM 0.0-0.011 ..005/15.000 ,003/150 .001/90
WIDTH DOM 0.141 TO 0.175 .155 .58 .154 .158RF LEVEL 100.0 -± 10.0 100.9 99"9 99.6 101.0
% MOo LAST FC ± 0.004 41.1 40.4 41.2 42.3

io % MOD 005.0 2.0 5.0 5.2 5.1 5.2

COURSE OM 0.000 - 0.011 .004/15 .000 -002/90
WIDTH DOM 0.141 TO 0.175 .154 .1.6 . ..154 .156
R F LEVEL 100.0-± 10.0 100. 7 99.2 99. 3 i00.4
% mOD LAST FC ± 0.004 40.1 39.2 40.0 41.1
,o % MOD 005.0 2.0 .9 5.0 14. 9 4.9

CLEARANCE I . .. . . . . . . . . . . . . . . . . . . . . .. . . . . .

COURSE DM 0.000 ± 0.026 _nNR. /q -NI 2gn 96/91 0 nn'/
WIDTH 0OM 0.129 TO 0.181 .154 .155 .137 .I5"5
RF LEVEL 100.0 ± 10.0 100.2 99 8 103.9 99 4
% MOD LAST FC ± 0.004 43 43.4 42-1 44-7
ID % MOD 005.0 t 2.0 54- ; - 2.
FREQ SE P 9.5± 1.0 Q Q -A .q _w.. ............. .... ......

CLEARANCE II ... Me

COURSE D M 0.000 ± 0.026 . (3 8/ 0( -0 //90 _0 2-5/903 ) o 2/ ,(r
WIDTH DM 0.129 TO 0.181 154 15 .140 1 5
RF LEVEL 100.0 ± 10.0 1fln -2 " n.n _ 102 -4 .99.4
% MOD LAST FC t 0.004 42 42 5 Al -I 4lq

ID % MOD 005.0 ±2.0 4 R 4 .9 4 -95.
%REQ SE 9. ± 1.0 9 •

DOM .o00 t 0.00 002/90 000 -4/lg/
% MOO 0 ± 10.0 41 _ fNN A 9

REMARKS

WIFpC: _ 9jR



Attachment 11 All-i
DATF

SSILS GLIDE SLOPE INITIAL PERFORMANCE CHECKLIST 2 0February 3980
LOCATION EQUIPMENT AND SERIAL NO. -TECHNICIAN

Dyess AFB AN/GRN-31 770011 TSgt Carroll

-TRANSMITTER NO. I TRANSMITTER NO. 2
CHECK SPECIFICATION I TI AL ADUTD INITIAL ADUTDREMARKS

POWER % . .~.............

*COURSE CARRIER IN 3.2 _ _ _ __ 3.2 _ _ _ __ _________

LOWER ANTENNA.9090

COURSE SBO IN

MIDDLE ANTENNA .. 40.....______ .260 ___________

CLEARANCE IN.30401

UPPER ANTENNA ___ ______ .03... 1 .54 _______________

*COURSE % MODULATION 73._________ J 91 1______ 7.91 _____ _________

Hz % MODULATION 408 40.84___
150Hz % MODULATION4084.4

CLEARANCE %. MOD 8.35.19

COURSE x
POWER SU PPLY 1 . . :. .. . . . . .. . . . .

05 DC OUT 0.75 TO 3.5 A 1. 1 .
Q4 DC OUT 0.75 TO 3.5 A 121.
DC OUT 26.5 TO 29.5 V 98.8.
PRE REG 30 TO 38 V3503o

09 DC OUT 0.75 TO 3.5 A 1.0____ 1 .2 _____ _________

QIODC OUT 0.75 T03.5 A 1. ...i1 .4.......- _ _ _

DC OUT 26.5 TO 29.5 ;)A -n 28.0.
PRE REG 30 TO 38 V u

COURSE X.....
* ~TRANSMITTER..........................*.... . . . . . ............... . . .

. . . . . . . . . . . ...... . . . . . . . . . . . . . .

XTAL DRIVE 0.5 MIN2

TRI PLER INPUT 0.2 TO 3.6 ,q
EXCTR OUTPUT 0.5 TO 3.0 1-l90
EXCTR ALC 0.7 TO 3.0if M
SBO DRIVER 0.2 TO 0.59 21-1

CS8 DRIVER 0.49 TO 1.50 7 9
CS8 PWR OUT 0.50 TO 3.90 .2-4A5 2 -6S
DC IN 22 TO35 27-0 27- 0

DC IN 1.0OTO 3.0 -2-R
SSO PWR OUT 0.50 TO 4.0 91

TRANSMITTER X.......:.. . X . . .______________________ . ............... %::*.. .

TRIPLER INPUT 0.2 TO 3.8 2,n..f.......
EXCTR OUTPUT 0.5 TO3.01-14

EXCTR ALC 0.7 TO 3.055 n
RF AMP LESS THAN 0.5

POWER OUT 0.5 TO 3.0 1..1....... 1.
REMARKS

Apr ORM QlAI. PAGE I OF 3 PAGES



A11-2 Attachment 11

CHEK SECIICAION TRANSMITTER NO. 11 TRANSMITTER NO. 2REAK
CHEK PECFIATNNITIAL ADJUSTED IIIAL ~ ADEMARKS

COURSE X ....................................................................

TEST DOM 0. 500±! 0. 02 0 IZ1 A
PATH (mlt mon) 0.000 ± 0.050 QQ 2190..... -mvlh2L.Q.-
PATH (Near field) 0.000 ± 0.050 .002/1150 =1
WIDTH 0DOM 0.145 TO 0.205 .7 7
RF LEVEL 100.0 ± 5.0

TEST DOM 0.500: 0.020 r_____-_____________

PATH a~nt mon) 0. 000! 0.O0SI03/0Zo

2'ATH (Near field) 0.000 t 0.050 owi .QQ.31.15LL....
WIDTH 0DOM 0. 145 TO 0. 205 .17-____J72

RF LEVEL 100.0! 5.0 _8.2__ Q7 9.il
MOO~~~~~ ~~ LAT...4..................

CLEARANCE ~.~::::::..
MONITOR I

RF LEVEL 100.0 ±5.0 n*l~.
% MOD 90.0 ± 5.0 ______ Jnl*l*
P REQ SEP 8.00 ±5.0 _______ ________ 7___________R___

CLEARANCE ...................

MONITOR~~~~ 2 ...xX.

RF LEVEL 100.0 ±5.0 19n____ A*±...
% MOD 90.0 ± .0g * 1j 6
FRED SEP 8.00 ± S

COURSE MONITOR MNTRIMONITOR 2 *...

% moo LOWER NORMAL -004.0 4A75
U PPER NORMAL +004.0 ..S16...?..-.;.

RF LEVEL LOWER 090.0 t0.5 0-0MR
* PATH IP~earl UPPER 050.0 ± 0.002 4Q-*fl
* PATH (Intl U PPER 050. 0 0.002 4( ) 91 (

WIDTH 0DM LOWER 0.145 ±0.002 55 1 9 -..... 1S.9

UPPER 0.205 !0.002 Iq* 39*
TEST 0DOM LOWER 0.426: ±-O40 -all___ 41*4

UPPER 0.557 ± 0.040 _______ un ______

ALARM LIMITS .. X

%. moo LOWER 07.50 ± 5.0 57Z
RF LEVEL LOWER 090.0 ± 5.0 1+C [A___
REM ARKS

*INDICATES OUT OF TOLERANCE



Attachemnt 11 A11-3

CHCKSPCIICTIN TRANSMITTER NO. I TRANSMITTER NO. 2 REAK

COURSE t .002% 33 O3~i1333 R04'0~
CLEARANCE t .002% i~~i.jjI

ANTENNA .~~.L.

VSWR ~..:::::::::..............
__. ........... __UPPER ANTENNA (1.2 1 .LlA.4.22.4{

CENTER ANTENNA < 1.2: L3d..1  .ni.041.
LOWER ANTENNA .. 1.21

................. .. .... .. ...... ... .. ......

CHECK FC 0.010 - _________ ........................ .::..::::::::::::::

0 0DM LAST FC t0.010 _ ____I

ABOVE PAT14 LAST jC t 0.01
BELOW PATH LAST FC t O.CIO:****1..: ...... ::::0~.::..

. . ..H.%..........N....X.N.........
................................. *~

GROUND CHECKPOINT LAST FC t 0.010

FAR FI ELD NO SPEC_ _ __ _ _ _ _ _ _ _

APCU

AMP AND PHAS X............ ~ .. .% ... X
.......... . A::.* ~ ~MPLITUDE PHASE .

C + SB DISTRIBUTION
BALANCE

SBO DISTRIBUTION
BALANCE MID TO
LOWER _________ _____

SBO DISTRIBUTION
BALANCE MID TO
UPPER_____________ __

CLEARANCE DISTRIBU-
TION BALANCE

AFCC FORM 936BPG F A



A11-4Attachment 11

TITL E:
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Attachment 12 A12-1
DATE

SSILS 0.4 PRE-POST AIRBORNE EVALUATION CHECKLIST 22 February 1980

TRANSMITTER I TRANSMITTER 2
CHECK SPECIFICATION PRE POST PRE POST REMARKS

UPPER ANTENNA 6
POW ER 65mW 6 5w

CENTER ANTENNA
POWER 275ow 300mW
LOWER ANTENNA

POWER 1.5 W 1.5 W

COURSE %
MOOU LATION 80% 80%

CLEARANCE 88% 90%
MONITORS COURSE I M== =Ell,.'. .

PATH (INT) 0.000 t 0.050 . 002/90 .005/15
PATH .NF) 0.000 ± 0.050 . 008/90 . 002/90
WIDOTH 0DM 0.,45 TO 0.205 177 •____ .175
RF LEVEL 100.0t ,0.0 102.3 104.3
% MOO LAST FC 4.0 78.2 78.5.
C .OURSE 1 : ............ .. : : : : :: -

PATH UN ) 0.000 ± 0.050 ,003/90 .00/15). ./1.
PATH (NF) 0.000 t 0.050 ,00_/ 9 0 ,0 0 1 /9 0

WIDTH DOM 0.145 TO 0.205 .176 173
RF LEVEL 100.0_ 10.0 102.3 174-4
MOD LAST FC ± 4.0 80 , .o.. - ' : '  R. . 2

RF LEVEL 100.0 s.0 100.0 9.3 ,._ _ _

%moo 90.0t.0 187.0 95.0
FREQ SEP 8.00 t 5.0 9.0 7.8
C L E A R A N C E II .........,... - ' ,. ._ _ __._ _ __Y, . '_"_ _ __._:.._'_ __"_

RF LEVEL 100.0 S.0 96.8 99.5
" MOD 90.0± 5.0.__ _ 93.8 95.8
FREQ SEP 8.00 5.0 1.0o_9_•07.8

REMARKS

AFCC 93%



A13-1 Attachment 13

FUGHT INSPECTION REP -iNSTRUMENT LANDING SYSTEM R S807t- Ide9.icatiSi

1. STATION 2. IT 3. DATE/DATES OF INSPECTION
Dyes. AFN. TX Y 16 TYY 12-13 Feb 80

.TYPE OF INSPECTION ] 5. COMMON SYSTEM

SITE EVALUATION PERODI OF NPCI SPECIAL TRLACALS YEsI
COMSSIONING SURVEILLANCE I INCOMPLETE X NO

AU.S. ARMY PRIVATE (Indicae actual owiner)

6. OWNER U.S. NAVY

INTER- XU.SA.F. OTHER (indicate actual uwer)

NATIONAL U.S.C.G.

/ ACLIY/OMONNTINPETE X_ LOCAUZER 77 COMPASS LOCATORS 005M? AKRFACILITY/COMPONENT INSPECTED GLIDE SLOPE I I DME LIGHTING SYSTEM
8. LOCALIZER

FRONT COURSE COMMISSIONED WIDTH 1 0 BACK COURSE

TX I TX 2 TX I TX 2

OT INIT FINAL OT INIT. FINAL CATEGORY I OT INIT. FINAL OT INIT. FINAL

.0 . 3.1. 8.0 COURSE WIDTH__u_ __.4 19l.8 19. MODULATION

! 290/28 3 s/8 CLEARANCE ,SO '_ ' _

250/18, .255/18 CLEARANCE 9 o
- -- ___ 0 8/55 COURSE STRUCTURE -Z I__'_•___

_ 6/1.4 COURSE STRUCTURE-Z2 _

3/0.5 6/0.2 COURSE STRUCTURE-Z3 ___
CA - C/ ALIGNMENT .... _

VOICE _

- S IDENTIFICATION

! 8 1 8 USABLE DISTANCE

MONITOR __

C 2.45 2.50 2.65 COURSE WIDTH (Narrow) - -

- 13... 31.45 COURSE WIDTH (Wide) ' '._ _

280/28 - 270/28 CLEARANCE 1so _ _ _
245/6 255/6 CLEARANCE9 9o0

___ 1_ 0 9 ALIGNMENT 150 -

1 0 1 _ 0 ALIGNMENT 90 -

9. GLIDE SLOPE 10. GENERAL
TX 1 TX 2 COM'D ANGLE SAT UNSAT

OT{ INIT FINAL OT INIT. FINAL CATEGORY 75 MHi MARKERS x

l MODULATION COMPASS LOCATORS

ANGLE DME X

WIDTH LIGHTING SYSTEMS X

CLEARANCE BELOW PATH 11. FACILITY STATUS

STRUCTURE BELOW PATH P/C G/S BI/C

PATH STRUCTURE-ZI UNRESTRICTED X
PATH STRUCTURE-Z2 RESTRICTED

PATH STRUCTURE-Z3 UNUSABLE

U -AILE DISTANCE NOTAM,

~MONITOR
ANGLE (Law)

_ANGLE (High)

PATH WIDTH (IF'dt)

-- - _ _ _CLEARANCE BELOW PATH

72 REMARKS

1. This was a s~eclal TRACALS Evaluation of a GRN-29 capture effect localizor. Dis-
cropancy classification not applicable. Periodic requirements met.

4. Wysvtry: TR I - 47% 30; TR( 2 - 50/50.

,~ TZI - 0. TX 2 -0.

HiGh ang a clearance was checked and found satisfactory.
REGION MILD OFFICE FlIGH-T INSPECTOR'S SIGNATURE

18I6 FCS CARL D. ,USTArsit4, rapt, USAF / 3

FAA Form 8240-7 1s-76) FOMMERLY FAA FORM 3468

IS



Attachment 13 A13-2

FLIGHT urvPECTION REPORT - CONTINUATIG4r SHEET

I STATION 2. LOCATION IDENT. 3. FACILITY TYPE 4. DATE/DATES OF
I NSPECTION

Dyess AF8, YX RIY it TYY rR11 211 Local izer 1!-13 Feb V1

5. Monitor Dephase Checks:

COURSE CLEAW.NCE

ADV/RET ADV/RET C

TXI1 18 3.30

200 3.15

270 3.00

220 3.00

TX12 170 3.30

200 -3.05

250 3.05

160 3.05

6. RFJ chvecks were performed by flying the on-air MI/Y Localizer vhile flying over

the opposite, dummy-loaded lo:alIlzer, out-of-to1vrance strticture was found on

both localtzers when flying over the dumuy-loaded locallzer3.

7. Course wIdth and clearance runs were flown over the A31 VOPTAC due to restricted

vl 1bl Ity.

8. Hr F. Gllkes, FAA FSNFO, notified 13 Feb 80 at 2310Z.

FAA FORM 8071-1 (5-66)

.TT ~l~~*L



A13- Attch hmnt '3

Dyess AFB, TX -RWY 16 -TYY 20,22-23. Fab 1980
4. TPE f INPECIONS. COMMON SYSTEM

S.FAIIT Y/COMPTON EN IN PE ODI SPEIA GLIDL SLOP YEE

COMSINN SURVCOMMCEISSIONED ET WIDTH

6T . ONE UN.T. I NA VY A E O YO NT FN L O NT IA

NATIONAODULATION

FRONOURS COURSCSACRCOURS

- - ~~COMMSOED WIDUTHR-_____

COURSE TRUTRHZ

IDNTLIATION

CLEARANCE 150

- J CLEARANCE g0

ALIGNMENT 9

OT IIT. FINL ~ NIT. FINA CATGORY75 MHONMRKER

______~~~CORS -IT ___ 71 WDT IGTNGSSTM

S CLEAR LAACE O 9A0 .FCLIYSAU

- ~ ~9 GLIDE_ 1.OP 0. GENERAL_____ / GS /

TX I YX 2 CW AGE 2.0$T NA

OT ____ 11/1. FINAL__ OT0. PNT IA ATHEGTRYCUEZ UNUS ARKER

8_____ 8____ MODULATIO COMPASS MONITORS

2.6c___ 2.57__ ____ ANGLE (H. 1h

.7 .71. WPATH WIDTHIN SYSTEMS

S S CLEARANCE BELOW PATH1.FAITYSTU

7 TOW -PT SCTRE- NATU USALE ,
FAAFor 82 0 1076 USABLEL DISAAC FOR 311 - . .



Attachment 13 A13-4

FLIGHT iNSPECTION REPORT-INSTRUMENT LAND. .JSYSTEM
SUPPLEMENT SHEET

1. STATION 2. 1 DENT. 3. DATE/DATES OF INSPECTIONDyess AFB, TX R',JY 16 TY, ",? 2;Fe 9

4. LOCALIZER
TX-1 TX-2

4a. VERTICAL POLARIZATION

4b. SYMMETRY %90 Hz % 150 Hz %90 Hz % 150 Hz

5. GLIDE PATH

PATH ANGLE PATH WIDTH STRUCTURE BELOW PATH

TX-i TX-2 TX-1 TX-2 TX-1 TX-2

ADANE2.6' 2 .64 P'' .1 0 k

5. DEPHASE ADVANCE 2_2.64
22/10 0

RETARD 2.6 2-67 ._.7 1.5, ._0_I

5b. PATH ANGLE LOWERED TO ALARM

5C. PATH ANGLE RAISED TO ALARM

5d. PATH WIDTH NARROWED TO
ALARM 2.67 2.64 ".'7 51

5e.. PATH WIDTH WIDENED TO ALARM 2.67 2.63 q_ _ .7) 1.71 1.73

5f. CLEARANCE TX MODULATION
DECREASED TO ALARM

ATTENUATE MIDDLE ANT. TO5ALARM 2.,7 ?.f,1 ) ,7 **2 1, e

5h. ATTENUATE UPPER ANT. TO

ALARM 2.C2 2.6.4 1.74 1.7
TX-I TX-2

51. SYMMETRY - HIT', %9 Hzr % 150 Hz % , % -' *. %150 Hz

TX-1 TX-2

S1. MODULATION BALANCE -

TX-I TX-2
5k. PHASING

SI. FRONT COURSE AREA WHERE PHASING CONDUCTED - 0
Hz SIDE

TX-1 TX-2
-. STRUCTURE BELOW PATH-CAPTURE EFFECT (Special procedures) S-

4 PEI ARKS

tructure below path-capture effect special prockdures wis unsatisfactory In tIC

' Ilnl conditions. TXI, middle antenna idvan(,±J to ,I arm, TY2, mid.dle antenna

, to alarm, middle antenna attenuated to alcr., inbile ant.:nna retarded to

!r;-t d for autopilot coup3led apprcK.(:s L. Ic., I $5'HSI.. Restriction

, 'v r., in zen. 3.

I ,trj!Ctjr, and an-le. ,nl- vor :,rted ai acttial anile from RTT.

I f 1, 2r, ?'107 FXt 1.



A14-1 Attachment 14

'FIT L 9

LOCALIZER FLIGH7 INSPECTION GRAPH

LOCATIO 

-- T-F"byess AFB 12 ebruary 1980
.. .. ... .... ... . ... ...

TRANSMITTER N E
ITNORMAL

400 1 1 1 T I I I

,IT

I I T I I T I I I I I

I I - T T ' 'T " I ll I T

11
I T I Tl- I

1 11 1 T I

! o

I
j i I i I 1 1 T 1 1 1

..... ..... I I T I

I T ii I i I I T I I I

I T I I "1 11

T I I

I i I T

250 T

4-

I T

i I I T I
T 1 1 T T I I i I T

20
T i T 1 1 1 i I

T i

T T I

I I I i T T T i I T
I I I I T I I

T I T L 1 11 . I I
T I . I i 1 Ill

1 7 1 T T i

1 00 T I I I I

0

IT I T , ,

30 25 20 15 10 5 0 5 10 15 20 25 30

9OHz DEGREES 150Hz

ORM
AFCS M"AY 73 906 GENERAL INFORMATION



Attachment 14 A14-2
TITLZ:

- =OCATION LOCALIZER FLIGHT 
INSPECTION GRAPH

Dyess AFB 12 FebrLliry 1980

3HITRANSMITTER ONE iBil

UA COURSE QUADRATURE .....

JOG

200

C

ul) 7 1 1 1

.... .... ..... ........

10

I T 11 1

T- T I

I I T

T T

I T

I I T I I I I I j I

1- TT j I I i I
T 1 11 1

loo

I I T I I

I T 1 1 1 1 1 1 1 1 k 1

7 . T I I I I 1 1 . I I I I I i j

1 11 T- .11, T 7-

24

T 1
k l I IT

300

1 '-l 0 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 ""1
90 Hz DEGREES 150 H z

Pr 0 pq M
AFCS MAY 73 906 GENERAL INFORMATION

A- -7--



A14-3 Attachment 14

T IT 1. 9

LOCALIZER FLIGHT INSPECTION GRAPH

LOCATION DATE

Dyess AFB 12 February 1980
........... ............ -

u A TRANSMITTER ONE

CLEARANCE QUADRATURE

T I T I I I I

300
T i

7

i T

I T I .. I I I T I

T I I T I

200

4

40

100

I T I I

j I T

I I T TTT
T I

I I T 1 T

I I T

I T I I i
I i I T

I I I T
7 T
T I

100 
=t t T I . I I I TT T

I I T

Tl-

1 1 T

200
1 All

4- T

I i T I i I

300

30 25 20 15 10 5 0 5 10 P5

90 Hz DEGREES 159114Z

REMARKS

or 0 pf M
AFC5 MAY 73 906 GENERAL INFORMATION

d

Mn=



Attachment 14 A14-4

TriTLK:

LOCALIZER FLIGHT INSPECTION GRAPH
LOCATION OATE

Dyess AFB 12 February 1980

TRANSMITTER ONE
400- COURSE NARROW-CLEARANCE WIDE

350I-

1300I

30 25 20 15 10 5 0 5 10 1 20 25 30
90HI DERE ISOI

1PC MA7 90 GENERA INFORIATIO
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A14-5 Attachment 14

'r 1 V L 9

LOCALIZER FLIGHT TNSPECTION GRAPH

LOCATION 

12A TIKFDyess AFB 13 ebruary 1980

TRANSMITTER TWO
NORMAL

I I I T I . : .I
I I I T - I . I I

350

T 1 7 1 1 1 1 1 1 TT I I

777 1 1 "1 1 "1

300
I 1 11 1 TT

:,IT

2 5 0 I I I TT I d I "I i I I I I I I I I

I I I I I I T

I I T I I i 1 7 1 1 1 1 1 1 1 1

I I I T I I I I200

1 5
T r

I I TT

1 00

I 1 11 T I

050

30 25 20 1.5 10 .5 0 5 10 is 20 25
90HZ DEGREES 150 Hz

pr 0 It M
AFCS MAY 78 906 GENERAL INFORMATION



Attachment 14 A14-6

LOCALIZER FLIGHT INSPECTION GRAPH

LOATION MAQ590AEERLIOMTO

Dys AF 3Fbray18



A14-7 Attachment 14

LO 0HzZE DLGTISPCINGREPH5H

LOATION VA~"~ 90 GEEAXNOMT
.4s F 3Feray 18

- - . A .



Attachment 14 A14-8
YT TL a:

LOCALIZER FLIGHT INSPECTION GRAPH

LOCATION ~
Dyess AFB 13 February 1980

uA
jjo TRANSMITTER TWO

400 COURSE NARROW-CLEARANCE WIDE....

15 .. .-

30H IERE 1 5Hj
APCS~~~ MA T3 96GNRLiFRATO



A15-1 Attachment 15
T ITL EI

GLIDE SLOPE FLIGHT INSPECTION GRAPHS
LOCATION AE

Dyess AFB 22 February 1980

-- -4- 4-

_i -

waw

i12:::2:........

do do:

(VI)IMJJ 3 u

REMAM KS

ANTENA NLL HECK BEORE NTENA AJUSTENT

AFCS MAY7 906GENEAL IFORMtIO

~~4-

-u- -



Attachment 15 A15-2

TIT L K:

GLIDE SLOPE FLIGHT INSPECTION GRAPHS
LOCATION DAI

Dyess AFB 22 Fe ruqry_1980

T
TT ' ' I I I i

-CC

LLj
I-- - - - - ::74 -.

-- 1 -4 oEl -M- -
4cx

w t U)

-7777-
..... ......... ....

.... ........ .

.. . .......

..... ...-* -- P-I"

...... ........ .........

.... ........
t

LLj

46" ......
... ........

LLJ
-gr ... ...

Inc:

4- 7 Uj
- .. - I - -- : C;

uj -1d

t
1-4

+

mkbe

=4-

uj - - -

LLI
0

Cw) =6 Ce CID =
uj

-t- Lu
C) +Ht-

iHE ±H
±Hi1fE±

..........
00 a dw 9-4

REMARKS

ANTENNA NULL CHECKS AFTER ANTENNA ADJUSTMENT

FORM
AFCS MAY 73 906 GENERAL INFORMATION



Attachment 15
A15-3

GLIDE SLOPE FLIGHT INSPECTION GRAPHS
1,OC AT ION I Y

DyessA22 February 1980
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C, ITTN* - *--

; 444

*:4 4- -F

LILJ
tI Lii.

44LL, +t LLJ(j)

Cq pi. Ll Wj

0L Z L 1
-ZC L d< UU3 0-

. -  + .... + ... ...

~~~ ~ JLLJ C, - j1-
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ivl j*)'dostsJ3 (VII J#41iedsu.j3
WtfMA R K

AFCS MAY '4 906 GENERAL INFORMATION



Attachment 15 A15-4
1TTL E

GLIDE SLOPE FLIGHT INSPECTION GRAPHS

AONDyess AFB f22 February 1980
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AFCS FA%"C 906 +EEA <NOMT
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A15-5 Attachment IS
Tr.- L

GLIDE SLOPE FLIGHT INSPECTION GRAPHS

Dyess AFB 2Feray18
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0*dkg

AFCS.-.7 ,~906 ENERL IFORMTIO

7:7 ,. 77:



TRACALS EVALUATION REPORT. SSILS INITIAL EVALUATION REPORT, AN/--ETC(fl
JUN AG J P COYLE, D E THIGOOEAU

UNCLASSIFIED AG/66N-202 N2EEEEEEEEEE2



Attachment 15 A15-6

T IT L E,

GLIDE SLOPE FLIGHT INSPECTION GRAPHS

LOCATION 
A 7"Dyess AFB 22 February 1980
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A16-1 Attachment 16

EXPLANATION OF LINEAR REGRESSION TECHNIQUES

Dyess Aebruary 1980

When investigating the relationship between two
variables in the real world, it is a reasonable first
step to make experimental observations of the system to
gain paired values of the variables, (x,y). The investi-
gator might then ask the question: What mathematical
formula best describes the relationship between x and y?
His first guess will often be that the relationship is
linear, i.e., that the form of the equation is y = ajx +
a0, where a, and a0 are constants. Because a glide path
is theoretically linear, a relationship can be developed
between the observed,glide angle and the distance from the
glide slope site. The technique used is linear regression
by the method of least squares.

The user must input the paired values of data he has
gathered, (x1 ,yi), i = l,...,n. When all data pairs have
been input, the regression constants a, and a0 may be
calculated according to the following equations.

Ixy -x I y

n
a, = -( lx) 2

a o = y a~ x

where y = y
n

x = Ix
n

A-third value*uia9 also be found, the eoefficient-of
determination, r . It is calculated according to the
following equation. ]2

[2X -x 2~I 2

[x2 - (l)2[y

The value of r2 will lie between 0 and 1 and will indicate
how closely the equation fits the experimental data: the
closer r4 is to 1, the better the fit.

REMARftKS
The above is taken from the Hewlett-Packard HP-25
Applications Programs Handbook
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Attachment 16 A16-2

EXPLANATION OF POWER CURVE FIT

Dyess AFB Veyuary 1980

When investigating the glide path information in the

far field, it is seen that the antenna system, because

of the "a" spacing, acts as a point source at ground

elevation, i.e., that the glide path acts as a straight

line. However, in the near field, the antenna "a"

spacing becomes significant in relation to the distance
from the facility. In particular, the only function
which will satisfy the boundary conditions associated
with the problem, is the power function. To find
the particular parameters which will best satisfy the
data, the following program fits the power curve.

This program fits a power curve y= axb (a>0)
to a set of Points[(X 1,Y), =1, . n
where Xi >O,Y1 >0
By writing the equation asiny-bnx+ina

the problem can be solved as a linear regression problem.

1. Regression coefficients

Ii[ Iny,- [ inx I

r:,[ ,nxilt 2_ ,.i xi]2

n

a =exp 1"L.ny b zInxia epP n b n

2. Coefficient of determination

[z ( n x 1[(n Y Ij- [H 
Inx i n yl n _i]2

[zlni=_ zn ' [Slny']2_lnij

A b
3. Estimated value 9 for a givenX 9= axb
N NOTE: n is a positive interger, and n#l
The above is taken from the Hewlett-Packard HP-25
Applications Programs Handbook.
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A16-3 Attachment 16
TITLU:

EXPLANATION OF GLIDE SLOPE HYPERBOLIC CURVE MODEL
LOCATION ysAF..Dyess AFB February 1980

In developing a feasible model for the glide slope it can
be convenient to approximate the shape of the radiated glide
path as an inverted cone with its point at the base of the
antennas and the angle of its side with the horizontal as the
glide angle. Then by conic section theory, if a vertical
plane containing the runway centerline is passed through this
inverted cone, the intersection between the two surfaces is
a hyperbolic curve, with an asymptote of the glide angle. In
this manner, the 0 DDM path can be modeled by a hyperbolic
curve.

tertcl0[3,theoretical 0 DOM
path glo"g extomxed radiation patternrunay onmterllne

e theoretical
glide angle

vertical plane
containing runway

centerline

THEORETICAL HYPERBOLIC GLIDE SLOPE

The general equation for a hyperbolic curve is:

_X..X2 1

which can be rewritten as:

In y = In b +1/2 In z
2

where Z = I+ X /82

The constant a is computed by an iterative solution of:

1/2 = 3(Inz)Iny)-[LIiflin v)

(In z)2.(ln z) 2

n

then b i~~~

coefficient of 2_ [(Inz)(Iny)(jl 1)41 -ii

r2 n
determination Ar n-(ny.sI
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LU A16-4
SLU:

EXPLANATIONS OF GLIDE SLOPE COMPUTER MODELING RESULTS

1. Equations and Constants. The table illustrates the general form of the
equations for each model. The constants A and B are calculated in the program
and shown in the table. The variables X and Y represent the distance from the
glide slope facility and the elevation above the antenna tower base, respect-
ively.

2. Coefficient of Determination. The coefficient of determination provides
an indication of how well the model equation fits the actual data. The closer
the coefficient of determination is to 1, the better the fit. Coefficients
of determination are not produced for the Average Angle and Hyperbolic Models.

3. Area Difference and Average Height Difference Between Curves. The area
difference between the actual data and the models is found as shown below.

tmadul deWlm

The net area is shown shaded. The computer sums these area segments over
the distance the data was collected, usually from Point A to Point B. The
average height difference is the average of the differences in height between
the actual data and the model at each data point. The height difference
indicates that, on the average, the actual data lies either above or below
the model within that height difference.

4. Standard Deviations and Confidence Limits. The standard deviation provides
a measure of the dispersion of the individual height differences around the
average height difference. The confidence limits are added to the average
height difference to provide a range above and below the model where it is
99 % certain the actual height difference lies.

5. Glide An le. Once the equations for each model are determined, the glide
angles are calculated as shown below, with A and B the equation constants from
the table.

A (for Average Angle Model)tan-l(B) (for Linear Moael)

Glide Angle = tan-(A) (for Power Model)

tan- (B/A) (for Hyperbolic Model)

6. Heights at Point A, Point B, and at Threshold. The heights of each model
at Point A, Point B, and at threshold are referenced above the antenna
tower base.

7. Maximum Observed Excursion from Each Model. This portion of the program
chooses the largest height difference between the actual data and each model,
displaying it in feet, degrees and uA. A positive value indicates the actual
data lies above the model. A negative value indicates the actual data lies
below the model. This provides an indication of the "structure" of the actual
data in the interval in which the data points were taken, usually from Point
A to Point B.

APCS MAY TO 9 GENERAL INFORMATION



A17-1 Att -achment 17

TI GLIDE SLOPE STRUCTURE COMPUTER ANALYSIS
LOCATION AI

Dyess AFB ebruary 1980
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Attachment 17 1-
T ITL 9:

GLIDE SLOPE STRUCTURE COMPUTER ANALYSIS
LOCATION 

I~rDyess AFB -February 1980
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A17-3 Attachuent 1-7
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