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Characteristics of a Representotaive Group of C. TLS fFacililics

This poper contains the rosults, a description of the methods cme=
ploycd, z=nd some conclusicns rego:sding the detn which were cormpaled on 2
sclecled group of ILS facilities.

"hie flight tosts werce started on .ugust 18, 1951, zad conpleted on
_urusk 29, 1951. The ILS instellataons o6 Minneapolas, Minnesotasy Fargo,
llorth Dokota; Spokone, Washington; Rueenc, Oregon; San Freacisco, Coli-
Torniog Hock Springs, Vyoming; and Chovenne, ifyoming werce chocked, .arplenc
=10, which 1s » DC=3, wrs used for a1l flirht testing, b cach feecilaty
oboerved det~ wes sceurcd for detormining coursc shope, lino-rity, course
width, and ficld strongth for both loca2lizer -~nd slide slopc. .Jlso, the
modulatron depth ang course cloarance were mersuced on Lhe locelizcr., The
parplenc was cquipned with a Bundax Wavigotion Becciver Type MN-85 with a
Collins Typc 37J cnvenna, a slide slowe recciv-r Tyor RSB with a Bendix
cavity type antuennz, and Zslorlaince- npus rocordnrs fer rcecording the coursc
devietaon indicalor, flag -lami, and VO currcnts. The equaprent used on
the ground consisted of o cheodolite equipped with an electric-l pirck=off
on the vertical and azimuth controls and erranged to rcocord tiic movoment
of thosc controls.

The routine followed when chocking 2 fecility wos 1s follows:

L, Afver tckeoff the recorder specd was ndjusted to symchronize
with the ground rccording and the recordcer amplifiers were
checked for corrcct colibratzon,

2. The localizer course width was determancd by flying inbound
with thoe crosspointer rcading 150 micreompores "fly right,"
whilc the ground crow observed th. angular departurc of the
airpl wic from the coursc. Tais proccedurc was ripeatcd for
the 150 microamporcs fly "left! mosition, for the 79 micro-
arpcres "fly raght,™ and for the 75 microsmperesWfly left.®
The obscrvations in cach anstonce were made nl the oator
nerlier.

3+ an accurate determination of ground snecd was establaished
by taming for twe dircctions tho flaght of the aircraft be=
tween two check points on the ground of known distance =23-1t.
(Cutcr mavker and glade slop. shelter)

L+ The loecalizer cours. widta was determined by flying a perpen-
dicular to the course in both dircctions at the ouler marker
using the sme power scbting which was cstablished an (3)
above. During this cross chock, the zround crow using the
theodolate tracked the airml ne snd marked the airborne ro-
cording at onc degroc intervals,

S. Starting 2t amproxim Lcly cight malos frowm the aproach ond
of the runwa:r three low approiches wer. made., Durang thosc
anorocches the coursc devootion indicaleor currcont, flag alarm
currcnt, 2and VG curront werce rceorded.  lso, on thesa
appronches the ground crew tracked ond recorded the position
of the nirplane using the specially~cquiprped theodolite.

6. . s1x mile circle around the localizcr was flown and the coursc
devistion andicnter 1ccoerded {e dotermine coarse clcaroncc.



D

7o The rircraft was flown to center the glide slope poanter
whilc the ground crow detcermained the gliac slope onglc using
the thcodolitc.

8. The aircraft was flown first asove the path thin bclow the

path to asproximacvcly onc dot deficction to ~lleas the ground

crow to establish the amplicaicr gain for thcir reccrding.

9« Starting ot epproxametely cight miles from tle -morocch end

of the runwey, thrcc low approachcs werc made, During bthose

anproaches the coursce devietion indicator cucrrnt was recorded.
+lsos on theose esonprocches bhe ground crow trochel ond rocordoo
the position of the airplenc using lhe soeciclly cquapaed
threodolate.
10. Thrce 1,000 foot passcs werce made .nd during thosc posses vhe
ground crew riarked both the airborae and ground recoirdings ot
.1 dcgree intervels.,
The calculstions ~nd aintcrpretabion of the data sccurcd by the flight
tosts appeor an tabulatcd form in tais rocport. .o brief cxoliiction i1s in=

g

cluded acre to elarafy the mcthod used in arriving ~u the rosulls,

Loe "1izer Coursc Width

Two figurcs arc shown, the coursc width as det.rmincd br the theodolitc ob-
gervotions, and the course width s detocrmined by scoling Lhe recording and
coleuloting the angle.  Thus, the coursc width was me-sared ind.pendcntly
by two mcthods wd 1t will be nol-d thet 1n mo=v instances good agrecment
was sccurcd.

Localtizcr Lincarity

The tabulation shown and sceurcd by thcoodolite obscrvet.ions 15 self-
cxplanatory. The loc-lizer linearaty, as determinca by sciling the air-
planc crossover i1s shown on the attsched curves. Poor visibality ot
Eugeno, Oremoa and San Francasco, Colifornis provenbed the telang of
accurete datz on lincarity et tnosc sites.

Loe~lizcr Modul-tion on Coursc

From the flag alsrm currcnt recording the modulatinn acoth was detcermned
by referring to 2 proviously reparcd calibration curve on the reeciver of
flag alarm currcent vorsus medul-ticn dopth.

Loc~lizer Faicld Strongth

Tocalazcr field streagth was dotcrmanced by nobtang e LVC vollage devcloped
ot the peints wndacatod and referring to a cnlabr-t.oon curve of bhoe recciver.
The field strengbh 1s 1n torms of the cquavalent signal roncrator macro-
volts rcquired to develon the WC voltagc andacolod.

Localizcr Coursc Shape

The localizer coursc shape shown plotted for the thre. rpproaches made at
cach facility wcre sccurcd by supcrimposiag the aireraft coursce devirtion
indicator recording on the ground recording of the theodolatc,



G]1dc Slopnc Coursc Wadth

Tabul ntod under this acading arce ~lade slopn coursc widths as determined
by two iadcpundeat methods in a manner sisilar to the mothods uscd 1n
dotrimining loe~lizer coursc width,

(11de Jlope Lancarity

Thz data for the glide slope lincarity curves werc sccured oy noting the
position of the cirplanc at cech o1 degrec during the level poss.  The
atieched curves plotted arce the average sccurcd durang throo lovel passocs.

Glide Slope ield Strength

The glide slope ficld strongth vas deterrmned by noting the VG voltage
developod over the check peoints indicated., The fa.c0ld streneth as in terms
of the cquivzlent signal generator maicrovolts rcquired to develop thc WG
voltage cbsorved,

Somec of the rcsults arc surmmarized for casy refcronce. It wall be
noted that on th. gladec slope course shope curves, while tner 1s a genoral
ngrooument among e threoe curves on any facality, thusc do not coincade
cxactly., .. pessible cxplanation for this discrepancy is thot this could
bc accounted Tor f the groand track of the ~irplanz were not the same 1math
1cference to the loeilizer coursc on successive aoproaches.

The =2bove results were securcd by the coordinated efforts of the
following:

Evans, Jim W. - Representaing W-3L45, Devilopment Coordinstor, Office
of Federal ‘airways, Ground Crew Theedelate Observer

Hodkinson, Norman R, - w-3LL, Flaght Inspcction Division, Pilot

Odncal, H-rry - 4-577, Fligat Opcrations Brench, Safcty Operations
Division, Ground Crew Theodolaitco Obseorver

Proctor, Robcrt - W-288, Speeci~l Operations Branch, O0ffico of
Avization Safety, Copilot

Schur, Fred E. - 3-3LY, Flight Inspection Division, Flight Engincer
Spinner, Lawrence N. - TDEC, Flight Engancer

Watt, John W. - TDEC, Ground Crew Theodolite Qbservoer



| Localizeor

Loc laiscr
Dowreo "ladth JMedulation
"ocor—|Thoo- Calcul-tod From D= Depth Glidc Slopc
Loention dor  jdoiite Theodolite cording of Level Pags On Course Ficld Slrcngth
“bove | Belou Path |.Love| Tolow Patn Four Onc
Poth | Pauwa | Totel] inglc | Pata 2Lh| Totcl] ngle 1hles Milc
iinncapolis,Mim, |U4.76 | L.70 | .03 LOLo | 1.27| 2.47| L4ub 75 | 1.23| 2.50F 13.5 1100 1150
Forro, M. De 6.34 | 6.08 | .0 52 1.02) 2.72( Lo .70 | 1.10] 2.80 1845 7h0 3200
Spokore,iicsh. 4,07 | 3.8 [ .55 W73 L.2B8} 2,82 14.0 2500 10000
Fuc-ac, Oregon 3.56 | 3.65 | .57 W72 1.29] 2.72] .62 W91 | 1.53¢ 2.94 18.5 15850 8000
8an Fron.,Gclzf. 3,50 | 3.56 | .L3 | .80 [ 1.23) 2,70 .6 | .82 [ 1.28] 2.78y 17.7 1250 5150
Fock Springs,™yo. |L.70 | 4.09 | .01 .38 1.3%0 2,72} .53 .68 | 1.51{ 2.75 17.0 3100 14000
icyenas, tyo. L76 ) b7 pushop W89 | 1.23] 20331 WLs | .65 | .| 2.28]  1L.3 1500 | T7E00




Minneapolis, Minne.
Checked
August 18, 1951

Loc-~lizcr Coursc Width

Measured by theodolaitc observations = L.70 degrces
Measured by recording crossover - L.76 degrocs

Localircr Linegarity

Measured by iheodolitc obsorvations

Deviation Tndicator Wil ar Departure
From Course
(m1croamps) (degrees)
~-150 2.50
- ?5 ll3h‘
0 0
+ 15 1.17
+150 2.30

Locilizer Liacaraty

as dactormined by rocoring and sciling airplanc crossover
(Shown plotted in last p-rt of this report)

Deoviation Tadic-tor shgular Deparbure
Trom Course

(microamps) (degreos)
-150 2.37
-112,5 1.85
- 75 1.18
- 37.5 .55

0 0
+37.5 .52

+ 75 1.13
+112.5 1.76

+150 2.36



Minnespolis, Minn. {Continucd)

Localizer Modulalion on Coursc

Mcasured by noting flag alarm currcnt
Flag alarm current - 320 microamps
Modulataon Depth - 18.5 per cent cach, 90 2nd 150 ccles

boczlizor Ficld Strength

(Data not cobtaincd on Minneapolis)

Localizer Course Shope

Shown plotted in 1-st part of this roporti.

Giide Path Cource Wadth

A5 measured by Llheodolite observ:tions
150 micrca ps "Fly up" - 1,63 degrees

"on course" - 2,47 degreces

a0 microamps "¥Fly down! - 2.90 deprees
course width below path - .3l degrecs
course width above path »43 degreas
Totzl coursc width - 1.27 degrocs

45 measured by recording and scaling level pass
150 rnicrowmps "Fly up" - 1.75 degrees

"on coursc"-  2.50 degroes

15¢ microamps "Fly down'-
course width bclow path -
course width abovc path -

Tot.l coursc width -

2,98 decgrces
.75 acgreos

L8 degreos

1.23 degrees



(lade PaLh Laincaraty

Mnnerpolis, Minn. (Contanucd)

As mcasarcd by tncodolitc obscrvations

Cours: Doevi~tion

Indic~lor

(microamps)

150

Clade Path Ficio Jtrongth

— .-

Locataon

Quter Morleor
Middle Marker

Fnd of Runway

B

Dashareo
(Feoo)

Ainglc
(degrees)

1,60
1.99
2:18
2.30
2.3
2.52
2,61
2,72

2.83

D C,
{volts)

1.1
l.B

2ol

Jigal nr Don rturc
From Couars:
(icgrees)

Ficld Strength
(mLcrovolts)

800

LLoo
13500



Fargo, N« De
Checked

1ns.ug'|.15t 193 J_9Sl

Localizer Courss Width

Measured by theodolite observations - 6,08 degrecs
Kewsuced by recording crossover - 6,3l degrees

Lozal zer Linearaty

Measured by thcodolite observations

Deviation Indicator Anzalar Departure
From Course
(m1icroamps) (degrees)
-150 2.38
- ?5 1135
0 0
+ 75 1.60
4150 3-20

Localizer Lareca~ily

As deteimined by recording and scalang sirnlane cro5sover
(Sshown plotted 1a last sectwon of this report)

Deviaotion Indicator angular Departure
From Course
(microamps) (degrees)

-150ﬂ 3.0
-112.5 2.1
- 75 1.3
- 375 0.7

o 0
+ 375 0.7
+ 75 1ok
+112.5 2.3

4150 3.2



Farge, N. D. (Continucd)

Localizer Modulation con Course

Measured bv noting flag alarm currcnt
Flag alarm current - 320 microamps
Modulation depth - 18.5 per cent each, 90 and 150 cycles

Localaizer Field Strength

Location Field Strength
(microvolts)
Cuter marker 850
Mi1ddlc marker 2000
End of runway 1200

Tocalizer Course Shapc

(Shown plotted in last soction of the report)

Glide Path Course Width

As measured by theodolite observations
150 microamps "Fly up" - 2,10 degrecs
"on course- 2.72 degrocs
150 microamps "Fly down" - 3,12 degrees
coursc width below path - .62 degrees
course width above path =~ LU0 degrecs
Total course width - 1.02 dcgrees
As measured by recording and scaling level pass
150 microamps "Fly up" - 2.10 degrees
on course- 2,080 degrooes
150 microamps "Fly down! - 3.20 degrecs
course width below path - .70 degrees
coursc width above path =~ 4O degrecs

Total course width - 1.10 degrecs



Farzo, M. De (Contanuca)

Glide Path Lingcarity

As measurcd by theedolite obscrvationo,

Course Deviation Angular Departure
Indicator Angle From Course
(m1icroamps ) {degrees) (degrecs)
| 150 )
: 12,5 2,15 57
112.5 2.35 37
75 2.L8B 2L
37.5 2.60 12
: o 2.72 -
37.5 2.80 .08
' 75 2.90 .18
112.5 3.05 «33
150 3.12 Lo

Glide Path Field Strength

Location Distance D.C, Facld gtrength
(Fect) (volts) (microvolts)

Outer Markcr 2Loel $ 7 530

Middle Marker 3666 1.65 3L00

End of Runway 750 10000



Spokane, Wash
Chegked

August 22, 1851
Tocalizer Course Width

Measured by theodollite obserwations - 3.88 degrees
Measured by recording crossover - 4 07 degrees

Localizer Lanearity

Measured by theodolite otservations

Deviation Indicator Angular Departure
From Course
(microamps ) (degrees)

-150 1.78
- 75 67

0 0
+ 75 .90
+150 2 10

Localizer Linearity

As determined by recording and scaling airplape crossover
(Shown plotted in last section of this report)

Deviation Indicator Angular Departure
From Course
(microamps) (degrees)

-150 195
-112 5 1.40

- 75 92

- 375 .47

0] 0

+ 37 5 28

+ 75 B3
+112 5 1.z28

+150 1.90



Spokane, Wash (cont'd)

Localizer Modulation on Course

Mezsured by noting flag alarm current
Flag alarm current - 260 microamps
Modulation depth - 14 percent emach, 90 and 150 cps

Localizer Field Strength

Location Field Strength
(microvolts)
Outer marker 1200
Middle marker 1700
End of runvay 1000

localizer Course Fhepe

(Shown plotted in last section of this report)

Gllde Path Course Width

As measured by theodelite cbservations
150 microamps "fly up" - 2.08 degrees

"on course" - 2 BZ degrees

150 microamps "fly down" - 3.37 degrees

Course width below path 73 degrees
Course width above path - .55 depieces

Total course width

1l.28 degrees



Spokane, Wash (cont'd)

Glide Path Linearity

As measured by theodollite cbservations

Course Deviatlon Angular departure
Indicator Angle From Course
(microamps) (degrees) (degrees)
150 2.08 .73
112 5 2.34 48
75 2 54 P
37.5 2 70 12
0 2 B2 0
37.5 2.92 .10
75 3,05 23
112 5 3.20 38
150 3,37 5153

Glide Path Field Strength

Location Distance D.C. Field Strength
(feet) (volts) (microvolts)
Cuter Marker 25,0867 1.7 2,000
Middle marker 4,968 21 10,000

End of runway 1,694 .25 20,900



Bugens, Ore,

Checked
August 24, 1951

localizer Course Width

Measured by theodolite observations - 3 65 degrees

Measured by recording crossover - 3 58 depgrees

Locallzer Linearity

Measured by theodolite observations

Devietion Indicator Angular Departure
From Course
(microamps) (degrees)

-150 1.8
- 75 .9

o 0
+ 75 85
4150 1.85

Locallzer Linearity

Poor visibtility

Iocalizer VMedulation on Course

Measured by noting flag alarm current
Flag alarm current - 320 microamps
Modulation depth - 18.5 per cent each, 90 and 150 cps

Localizer Field Strength

Location Field Strength
{microvolte)
Outer marker 760
Middle marker 5,000
End of runway 1,000

Localizer Course Shape

(Shown plotted in last section of this report)



Eugene, Ore, (cont'd)

Glide Path Course Width

As measured by thecdolite observations

150 microamps "fly up" - 2,00 degrees
"on course"- 2.72 degrees
150 microamps "fly down™ - 3,29 degrees

Course width below path .72 degrees
Course width ahove path - .57 degrees
Totel course width - 1.29 degrees

As meesured by recording and scallng level pass

150 mieroamps "fly up" - 2.03 degrees

"on course"- 2.94 degrees

150 microamps "fly down" 3.56 degrees

Course width below path .91 degrees

Course wldth above path .62 degreea
Total course width - 1.53 degrees

Gllde Path Linearity

As mensured by theodollte observatlons

Course Deviatlon Angle Angulsr Departure
Indicator (degrees) From Course
(microamps) (degrees)
150 2.00 12
112 5 2.26 . 46
75 2,45 .27
37.5 2.60 .12
0 2.72 0
37,5 2 92 , 20
75 3,04 32
112 & 5 15 43

150 3.29 57



Eugene, Ore, {(comnt'd)

Glide Path Fileld Strength

Locatlon Distance
(feet)
Cuter Marker 23,950
Middle Marker 4,058
End of runway 732

DC.
(volts)

16

2.1

Fleld Strength
(microvolts)

1,500
5,500

37,000



San Fr-nneisco, Calif,

Checkoed
.upust 26, 1951

focilizer Coursce Width

Measured by theodolitc obscrvations » 3,56 degroes
Measurcd by recording crossover - 3,50 degruos

Locdizer Linerraty

Mcasured bv theodolite obscrvations

Deviation Indicator wngular Departurce
From Coursec
(microamps) (degrees)
-150 1.70
- ?5 v??
0 0
+ 15 .90
+150 1,86

Localizer Lincaraity

(Poor vasibility)

Localizer Modalation on Coursc

Mceosured by noting flag alarm curront
Flag alarm currcnt = 310 microamps

Modulation depth = 17.7 por cent cach, 90 and 150 cycles

Localizer Ficld Strength

Location Fi1cld Strength
{microvolts)
Qulcr Marker 370
Middle Marker 850

Fnd of Runway 510



San Frencicco, Colaf, (Coniinued)

Loczlizer Course Shape

Shown plott.a in last scction of the rcport

Glide Path Coursc Width

a8 measured by theodolitc obscrvstions

150 microamps "Fly up®- 1.90 dcgrecs

"on coursc''- 2.70 degrocs
150 microamps "Fly down'- 3.13 dogroos
course width below path = .50 deciroes
coursc width abovc path - .43 degre.s
Total course width = 1.23 dogrecs

As measurcd by recording and scaling lovel poss

150 microanps "Fly up" = 1.96 dcgreoes

'on coursc!'- 2.78 degrees
150 microazmps "Fly down'- 3.2L degreces
coursc width below peth - 82 degrees
coursu width above path - A& degrees
Totrl coursc width - 1,28 deprees

(lide Path fancaraity

A8 measurced brs theodolite observations.

Course Devintion ngnlar Departure
Indicator ngle From Coursc
(microamps) (degrecs) (dogrecs)

150 _ 1.90 80
112.5 2.18 52
75_ 2,39 31
3745 2,56 o1l
0 2,70 0
37.5 2.82 12
75- 2.93 23
112.5 3.03 33



San Francisco, Czlif, (Continucd)

Glide Path IField Strongth

Location Distaonce D.C. Fi1¢ld Strength
(Feot) {(volts) {microveolts)
Outer Marker 3nc2g 1125 580
Maddle Marker 11850 1.%0 L1100

End of Runway 1365 2.1 10000



Rock Springs, Wyo.
Checked
August 28, 1951

Locallzer Cours¢ Wadth

Measured by thecdolite observations - 4,09 degrees
Measured by recording crossover - 4,00 degrees

Tocalizer Linearity

Meagured by theodolite observatilons

Deviation Indicator Angular Departure
From Course
(microamps) {degrees)
-150 2.24
- 75 114
0 0
+ 75 .85
+150 1.85

Localizer Linearity

As determined by recording and scaling alrplane crossover
(Shown plotied i1m last scction of this report)

Devilation Indicatoer Angular Departure
From Courae
(microamps) (degrees)

-150 2.0
-112 5 1.5
-75 1.0
-37.5 6

0 0
+37.5 5
+75 .9
+112.5 1.3

+150 1.8



Rock Springs, Wyc. {cont'ad)

Localizer Modulation on Course

Measured by noting flag alarm current
Flag alarm current - 300 microamps
Modulaticn depth - 17 rer cent each, 90 and 150 cps

Localizer Field Strength

Location Field Strength
(microvolts)
Outer marker 2,000
Middle marker 5,000
End of runway 1,200

Localizer Course Shape

(8hown plotted in last section of this report)

Glide Path Course Width

As measured by theodolite observations
150 microamps "fly up" - 1.84 degrees
"on course'- 2.72 degrees

150 microamps "fly down' - 3.23 degrees

Course width below path - 88 degrecs
Course width above path - ,51 degrees
Total course width - 1.32 degrees

As measured by recording and scallng level pass
150 microamps "fly up" - 1.77 degrees
"on course'- 2.75 degrees
150 microamps "fly down" - 3.28 degrees
Course width below path - .98 degrees
Course width above path - .53 degrees

Total course width - 1,51 degrees



Rock Springs, Wyo. (cont'd)

Glide Path Linearity

As measured by theodolite observations

Course Deviation

Indicator Angle
{microamps) (Degrees)
150 1.85
112.5 2.17
75 2.38
37.5 2.57
0 2. 72
37 5 2.86
75 3.00
112 5 3,11
150 3.25
Glide Path Field Strength
Locatlion Distance
(feet)
Outer marker 23,280
Middle marker 4,504

End of runway 98z

D.C.
(volts)

16
2.15

2 40

Anpular Departure
From Course
{degrees)

.87
.00
.34
15
0

14
. 28

.39

.53

Fleld Strength
(microvolts)

2,400
16,000

50,000



Cheyenne, Wyoming
Checked

August 29, 1951

Tocalizcr Course Width

Mcasured by theodolite obscervations - L.77 degrecs
Measured by recording crossover - L,76 degreces

Localizer Linearity

Measurcd by theodolite obscrvations

Deviation Indicator Angular Doparture
From Course
(m1croamps) (degqces)
~150 2427
- 75 v98
0 - -
+ 75 1.3
+150 2.5

Localizer Linearaity

Omitted (data not sufficently accuratc)

Localizer liodulation on Course

ileasurcd by notang flag alarm current
Flag alarm currcnt - 265 nicroamps

Modulation depth - 1.3 peor cont cach, 50 and 150 cyclcs

Localizer Ficld Strength

TLocation Locataon Field Strength
(microvolts)

Cuter Marker 2000

Middle Marker 8000

End of Runway 5000



Chcyennc, 1foming (Continucd)

Loecalizcr Cource Shape

Shown plott.d in last scction of ronort,

Clide Poth Coursc width

As measured by thoodolilc obscervations
150 microamps "Fly up" - 1.69 degroos
"on coursch=2,38 dcgrecs
150 microamps "Fly down® -2.92 degrees
coursc width below palh- 169 deoroes
course width above path- .5l degreos
Totol coursc width - 1.23 decprecs
As measured by recording and scaling lovel pass
150 microamps "Fly up"-  1.63 degroes
"on coursc'=2.28 ucgrocs
150 microanps "Fly doun"- ?.77 dcgrees
cours: width below pzth - .65 dcgrees
course widlh above path - L9 degroes
Total coursc width = 1.1L decgrecs

Glide Path Lincarity

A3 measurcd by thcodoliic observntaions.

Coursc Deviation Angulezr Departurc
Indicator Angle From Coursc
(microamps (degrees) (degrecs)

150 1.69 -69
112.5 1,92 L6
(68 2.12 .26
37!5 2'2!4» 'lh
0. 2.38 -
37.5 2,51 .13
75 2.63 .25
112.5 75 37

150 5.92 5L



Cheyonne, Wyomang

Glide Path Ficld Slrcngin

Loction Distancc
(Feet)
Outor marker 33280
Middle markcr L5ol

End of runway 982

(Co.tinucd)

T'1eld Strongth
(microvolts)

700
8200

25000
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INDICATOR DEFLEGTION (MICROAMPS)
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