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FEDERAL AVIATION ADMINISTRATION
SYSTEMS RESEARCH AND DEVELOPMENT SERVICE
SPECTRUM MANAGEMENT STAFF

STATEMENT OF MISSION

The mission of the Spectrum Management Staff is to assist the ‘
Department of State, National Telecommunications and Informa-

tion Administration, and the Federal Communications Commission

in assyring the FAA's and the nation's aviation interests with
sufficient grotocted electromagnetic telecommunications

resources throughout the world and to provide for the safe

conduct of aeronautical flight by fostering effective and .
efficient use of a natural resource - the electromagnetic radio
frequency spectrum.

This objective is achieved .hrough the following services:

. Planning and defending the acquisition and retention of
suf{ficient radio froguency spectrum to support the aero-
nautical interests of the nation, at home and abroad,
and spectrum standardization for the world's aviation
community.

. Providing research, analysis, engineering, and evalua-
tion in the development of spectrum related policy,
planning, standards, criteria, measurement equipment,
and measurement i¢chniques.

. Conducting electromaynetic compatibility analyses to
determine intra/intersystem viability and design para-
meters, to assure certification of adequate spectrum
to support systen operational use and projected growth

atterns, to delead aeronautical services spectrum
ron encroachm: -: by others, and to provide for the
efficient use of the aeronautical spectrum.

Developing autcmated £roqqenc¥ selection computer
grogram:/rou:itel to provide Irequency planning,

requency assignment, and spectrum analysis capabili-
ties in the spectrum supporting the National Airspace
System.

. Providing spectrum management consultation, assistance,
and guidance to all aviation interests, users, and pro-
viders of equipment and services, both national and
international.
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INTRODUCTION

In the past, separation of frequency assignments for associated facilities
has not considered the individual system components. Consideration of these
components (VOR, DME, TACAN, LOCALIZER, GLIDESLOPE) had been included in the
overall separation criteria, Separations required between VORTAC Stations did
not require that VOR and TACAN separations be considered separately. Separations
required between ILS stations did not require that LOCALIZER, GLIDESLOPE, and
DME separations be considered separately. Years ago, there was enough standard-
ization among facilities that this could be done, In recent years, however, the
use of many stations types and the variation in the radiated powers of stations
has lead us to reexamine old assumptions and conclusions. As a result of this
examination, we have concluded that separation of frequency assignments for
associated facilities should conaider the individual system components,

The use of directional antennas can have a substantial effect on the
separation required between ILS Localizer frequency asgignments. Since
cochannel separations are larger, the effect will be greater for them than for
ad jJacent channel separ:tions,

Consideration of horizontal glide slope antenna directivity is not expected
to have & substantial effect on the separation required between cochannel ILS
systems. Since the glide slope service volume is substantially smaller than
the localizer service volume, localizer separation requirements are still ex~

pected to dominate in alwmost all circumstances. A similar statement could be

1




made for those first adjacent channel glide slope which are paired with firat
ad jacent channel localizers (example: 18x and 18y),

The situation is somewhat different for second adjacent channel glide
slope stations and for those first adjacent channel glide slopes not paired with
first adjacent channel localizers (example: 18y and 38x). In these cases,
the glide slope separation requirement must naturally be examined individually,
The horizontal antenna patterns of the glide slope antennas may have a sign-
ificant effect on separation required in these cases, Consideration of the
antenna pattern may be preferable to using worst case separations,

We have assembled data from a number of sourc:s, For antenna type where
horizontal patterns were not available, we have made use of NAFEC's ability
to measure them, Wherever possible, comparisons have been made between the
following types of informatior:

_ Theoretical Antenna Patterns
___ Measured Antenna Patterns
___ Applicable FAA Antenna Specifications

Data for each antenna type 1s included in the appendixes. On the basis

of these data, antenna patterns have been chosen for use in the frequency

assignment process., These patterns are shown in the report conclusions,




DISCUSSION

e for Antenng Pattern Choices

From the information available, three types of antenna data have been

compared: theoretical, measured, and FAA Specifications., Ideally, agreement
would be expected among these types of data. Practicelly, this is not always
- the case. For some antennas, all three types of data are not available. In
revieving what was available, we used the following general glide lines in
choosing horiszontal antenna patterns for the frequency assignment process.
— If an FAA Antenna Specification was found to be applicable
for an antenna type and if both the theoretical and the
measured data compared reasonably well with it, we depended
largely on the specification in choosing the pattern to
be used in the frequency assignment process.
If an PAA Antenna Specification was found to be applicable
and it did not compare well with the measured data, we chose
a conservative frequency assignment pattern based on . care-
fully chosen mixtgre of specification and measured data. An
example of this method is seen in the frequency assignment
pattern chosen for the type I and type II antennas,.

If no FAA Antenna Specification was applicable and if

theoretical data was only available for some portion of

a pattern, we tried to get as much measured data as possible

20

before choosing a conservative pattern,

If no FAA Antenna Specification was found to be applicable
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and if no tlieoretical pattern was available, we chose

& frequency assignment pattern on the basis of the measured
data. The patterns chosen for the Stan-38, End-Fire Slotted-
Cable, and the A,I,L. Type 55 Glide Slope Antennas are examples
of this method,
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2.

3.

c SIONS

The difference between the horizontal antenna patterns of various ILS
glide slope antenna types are not as large as vhat has been found for
ILS localisers. Nevertheless, some differences are apparent. In some
cases, it may be desirable to take these differences into account in the
frequency assignment process.

Recommended antenna patterns are shown in figures 1 thru 7. These
patterns are ‘ntended as tools for avoiding futerference between ILS
glide slopes. In some cases, those are not the best patterns to use as
tools for avoiding interferences between ILS glide slopes and other types
of radi. services. Should the need arise to make such an analysis, dis-
cussion with the Spectrum Management Staff (ARD-60) is recommended.

A frequency assignment antenna pattern is not included for the wave-
glide antenna since no horiszontal antenna patterns were found. Antenna
data on this system is therefore still required, Additional data would
also be helpful on the A, I,L. Type 55 glide slope and the end-fire

slotted cable system.




¢ .. “ - '. - LR - . . T - e
. e ' H o !
6L61 o -
4 .
.u “ or ' co-d - - -—— o+ e a . .. --w - . «ea . “nw
v
! i HLAIZV !
00~GHY "44VI8 IXEMIOVEW WHE1IDZIS «I.~ ;
PR - - P - - .
¥ M ¥
v . . - i ' N . .
. :
— .. . - | S .. . ). e - - .
oy o3 " oz o2 ”~3 : wsz ; R 1 : g
: La i op! o3 - Of! ; o9 ] L nd H ¥ *
R i " 2 2 re Y re 4 2 3 it 2 N RS TEINS LIRS "
1
L .
. . . 1 . . . ..
] - . . + I ¢ I v avs - Bl
t P e —— - = - , - H H - PV n .- R + . et et f—— -
I oo - M . $ ' 14 . o acs- w-Be. .
PO SN . . i . St P
sl R H 1 ¥ i ! ! ST &
v - It i . . - “ 1 [ . - - se be ool -
——— A o - Pa— - W e e Yo s o e 4 e—— et « oy e & - +- o _—— A e e e e et
: T H : ' ¥
3 : ! ! H M L4
. ' ; m / ; .
. SN - . . . : . . RS I | SR . - PO N . .
: s : H
1]
——— e - . C e e . a—, RGN SIUIPURE GI il-..'tqlL..T.f. et e e e b e - ..
% . ’ [ + v
; s ' m )
; w ) : H [}
M - + N - . .- Cee e e . R, . .
‘ ! il ' w : D ed
. + £ + L3 . 3
. " § . i ; , N f B
b H ! \ s .o 4
P ——— . o ———— - b = PN e e et m e mman . e e & oo oy o« b e + dpe e+ 2o ettty e 6 - e & e — e - —— -t
. ’ m [} j + 1] 4 .
. . : ! ' .
H ! (5]
: . ' . s . . . [ %]
. . - . .ol H . R R - - : * . .
4 N N
) . | . ; . a
: ces : i { . : 5 { 4 :
. —— - - —— — .- PO S —_— i 4 omme L Ly ¥ T,
. - 14 ] ' i . .
; : . i H ' H H H
' . . . . 1 . . s
- I > . ¢ t . 15 13 i : . I A
e s aaa = s o . S el . [ w « b iy S . [ S .- P N . R
’ N M i ’ N H .
¢ i . . ' i . V ‘
. . ) . i H ! v . y
¥ . . . [l ] » 13 + » +
¢ ——— — - R i o LT e, $ ———. PR e i S Y - pe—— - lltl\ll* e lA!"l!!-"’f» llllll .- -——— - - - -
e v .
b e i t « t
. i ¥ { s , H v
N * .. I3 . + . 13 + .
| S5 . - 4 v . P e ® ¥ H A .
T . .
4 v . . I
{ j : i i =
. .
! L et - U SN S .‘s-»f..lrll.r A l?'!l.i B S S @ m .
. ~ : 1 ; . ¢ ! L~
Ve . . ' . ¥ .
. . > ’ . . [ N 1 . 3 Ai
s f ' v H H i N ‘ ] H . .
N e 4 emebe e -+ s . . H [ [P S S 73. .- . t eesbes b s .
i v P . . H + ' ¥ s, I “y + )
. * + . + . @ - 1. + ’ 3
. [T 3 i b : : : LS. . ' i ¢
-y - N H - . i ~ 1 . H . .
N . - —— — e e e cebeee e - gt - 4 - S S, 4 — .- . P——
v omee i 1 v 1 v . ¥
. v ' ) I} . .
P . : . . N ' .
e ea . [ "t . P
N i+ . .. . . " H - 3 H .
R e ! :
S . i . : )
e vy .
) avtl ‘ . 1 :
A » > e e e —— + [
h b . . 1] 14 H «
e jtmts B oo ’ . ¢ » ¢
i . 4 w i H . H . , v
. SOG4 SR r e A I “. + [
. T St Mt s mp s s mar -t B - . - - . e e d cee  aad
gy ko * - e E . 1]
K Fotony & ¥ 5 - ¥ L] - + 3
-y b - i ) .
e K H : ' I .
» - SR S P
———— . . m M . . . ' 14
potp s ﬁ . » . . . b
bostn | - ' . M . . : . ot .
e K 'y -0 - » . a e » . X - i
e cerana Tt e e R EE T . —— el ceee : b } IEUSS IS I QUSNSST SUDEI-GUDOE S SUN S
S ey b ? t : H : ' S I M P 4
boopn o ey e . . ‘ .- . yoor - 1% TURES TRUDS SR PR .
> IR RNICY T . - - . . - * ) v . . . e o e es o .. .. .. LIRS - .- X -
! IR ik W EI A DLt : ST S T LI IO £33 08 TETT OO Tt Heny ¥ T
; S AR IR RN Iy res Tefiece TR - 19991 IETTR LT 1T LTS 3 2 I I
e teowepotsr Soecrpetn o» .. bbecfrenrgin, . Pesge * srtobdstefrrvrssccutocesboresdis ebrtssfieescbes yphfessndsrie
Y ISR TIIES ol ok etls e I3 SN SR S0Ead .wow ISR It ISt B 1S sepagiiiLe by s bt £33 4ot s - [3% 39000 s999¢ g w4
v Joessfode-drv:adet i cdebeigecns 1SS It Bt s uny $23es Foods co s Bbdecboo 110000
¢ - s o ot Firdne b st Add- Aot +
H e G Ghow s n b o . P s Becsih. see & M ceerdoant.in- 2 os ebo bab pong 99 596 SRDIY SRR S 9941
v’.tw,ov?. rprden po > . ‘e . se-pratofoce T e pre coeséfosbei. e od 3 > code amdapan
5 pus 08 SORNE 404 44 SO *oae o of 1R 939 ..,o'm N Sfrradripigiitns 3R RlY e [SFee lyppde SR N
m .o wd [l - -4 s W - - [ESES 2 o topse . . sdbrcnbiedafaiani. I3 223 e b + e +- [RES sl ee o o d
pobalets gt v - pe s o fua . Paw - raad - - - IEERERT IR . ] b - - R EREYE IS .. e e 4 - Lo IEEEE 2 e ad
¢ + (RS0S4 FERDS < DUBS-IERS tai-os SRePd IaaSe soode L e Leess. ISENN 35444 roadd Pl (RS 24 S84 $S0ES S04 vw $SLIRINGES v odws oo 4 IS TRE2S g e
‘HP 3 s Pt s - O ”Al.v'l“&b prsaBeabrgp s “o s - [ o Bd [ TR N CEXE * X ¥ "u n’cc(.b 'nr > - "AIQ'
2% o podd oot en sodl - - - 'EER" 2280 Srbe-.sdocvrgon:.foov by 3o 988 nov.'.vh.o. viioboy srs watbis - < 4 e ode s
b e hars e s o 3vt T ¥ PEESS STRRY SSsITTINES IR S0T: 11 RE SO Y TR T e e R RareyS S ys s 2re s + oo sRgss ot
e - . - .y DY 25 STR TTRRS FDOY SO . verdovredon e s g S8 4 +
£ T ptebe - 4444 - s taurees o'm 7 .»..4«3.'. et e & s oo sEOEE SRS it sesborvesice Iy e sadetent +
12 fnd-Srp-t > 344t oo od i33 19 ".n.n-.o > obsfres . o 5s + vosBorespot ddBbbtedbitdlisss $ 45t td + +-
,m.. ———— - o

B e bR s S




1
|

5

ey - e

v LB 40 pma ¢ n T
L sttt . :
rt 2 - 3 - 3 I -
&3 satens e
LS ! :
QIQJ-'M,\F N-W- - 60“0
$EaSILH IR LS
i AR 5
| SN S . e
M .

veev e

e g

|

m e paaaa

|

i
|
-

AL

o

IY PEree.

IR 2O

-4

e

~—~ b

|

F e S e

!
+
g :
|

|
RELATIVE ANTENNA GAIN IN DECIBELS

.
+
'

FPEESY S

R L

O

1

v
.

R e d
- gt
‘e ———
e e
SOTR P

. SSRRRSeuse
. 4o 4o

. s g ]

. jsagR S38ge
rewe 22 SDE S PRDE
vy R ERE
> b RIS
ol Vjanis
285998 535 >+

: T

. ‘e b — e | g g
. ‘e 3 IS ISRAR ERERe
v ‘e I e I PPS s 048
1Y ve vhee e 3ot Y
- - +

s IR 1 ehee 122233822
‘e I braefes ey g0
. ‘r ve-rbte Fogtede s
xS 1% pecibed 12358 22

Ao de o




44

e w e ey a———

R e

3

cosstenand mtggteseestideess]

i

o8

411

&

PO

e el bt Ao e =

44

P e ad

———— e o

. e - B = ———— &

e

T LIl I T s e odowotseal S}
ISR Sed ShoatdeSeipebetpt CESPRTRNE Lol o gde
PR

¥ Cee -

POPIDAURMID GNP S o oae
—— e it 3 Jpn o e rar aid

4
oot

e
b

t
HR
P

sevogrery

r e hees  ewae s o
papes sesupopineeeP-TEEE Sl St
L T e vy
P O
POPDORPRO ORI T ]

.

L.

pop

rrrdene

.0-0?10?‘0&:”. PG SPSESBD
AP PBES SRpI P oneondhgd

v

b

I3

.- TITIIITITALLY T i B s
~. e Ce A ne= - ot
- et = e t&ﬂ'ﬁ.
. DU RD-SIEPEEIEY SRSt
e Y POReduE 4

. P L ot e
POUDODDUREINSIDINER SBEB e

LTIV T B -

IS AR}
+

revw
Teye

e s e emem e v e s
e e - - e e

- RPN — ey

PROIpS PRI
s e eeamed

TIFIIT
.

PSS PR

+

POANDR SUENPE
e e~ PSRRI S A

PPN X IR T a0 Sd

tp.l..0 t e 535

1

-

v

vatas
| S

TITT
384
41
*e
8
reea

[P R SRS SRS G

8 ¢
-y
-

2 adaad anad

7133
IEEr s 2TRN

1

T

I3 i1

»

aa b
va .

1334t L,

s

P

.

N

> o4

4.
tery
e

i

VRNILNY 3d07S

[R5R 2313

e
ey-n

.

P e

a3 i

2202 SLERE o

s A

Jr

oot b mre o e

SRR ss SSSSS ST

X

5”

Ly
S

Fe-w

- ———




D e e

4dvi8 uﬁn-nﬂxﬂﬂiaunnnhuﬂhu .
ecea w .H- ..“wu‘ ot P »
; o9 . QM $
- 1 *
¢ 8
4
N-. . e
i i .
f
| “
w P
R
!
H
4. 4
: ; :
] g !
P rm— - - - Ul‘- |||||| 4’401 - \EM
s —mg . e - :
T 4
: . "
SR (FOSPRPpSY SR NPUNII S, .
. R i
N H H
.,.. Ti i
: , : §
crtchummtd SR SR A :
e : i i . g
- HETS B “ { :
Ot L J w i “ m
- et i b -4 e
DR N 0 5 O IILBEEF
f : »». i f .o | SYNNILIMNY unadw AT SS 3d4AL 1Y OW Hﬁ) N&»n
iaahAdits adad 1 IO H
. . [ . . ¥ .
S8 AR ol ool R A DR
i 1 L0 R AU SSU B SN S

X o Ad

ot -

03~

- @f -

RELATIVE ANTENNA GAIN IN DECIBELS




4

ot g EuY oy TTIT
, T s sanola T 3
i - ranet H +r
S SS9 Spane st ep bbb iy Frr ot
- ppgs 1.3 3 22245 15498 S 9004 -
[ PRS0 5.4 vy c-v 123 322334 Y
RSP RS g oiocihEEpiaihint NI BRLOWIZV =5
FOYS Typas Teels vpbefrbon
fiiige o B s I .
. T stsretr vy oY s MEPET NS 20000 SROE 485w, 1T
. ~ BT IRITITTE I & So il o - A AENES $5433 SREAT Mias i 1
pae SIS IITTIYTT E ARG A8 S04 Ran . .- ,
. ] - [ IRERE TPUOS PRONE O I
[ 9 BRARERS 22994 A - t
; h [ PR ot
. “i PR S . . PSS
1 N iy 2SR RNRNRY 2 . . 5 jppee
T cloes-y a=ibed DS PR Sy S et
133 ¢ soaREEEASS (941 [ORS0S JoeaASeRSnt s $E3es
. IO S IR SRR T2 1Y
haliph & ST 1Y [SRESE IR IREEN S Aot
mq-uv PEOSRY V) e [SRITS 29959 popud
- R IRZEERI R ¥ iefeveayen
.. I DS 1 IR cesvdrrrrriccrfevertire
il NN A forpprmim IR
[ratae o )4 T > HBCSS SR IR LR EE STRES 3971
- H . ' . . . . PN ! (RIRES IPRNE DR MEROR TS
PN : . : . M : . PR S DA
. . : H . i e Ty i3
s . . .e . .. oo b i H JENUEEE SEDSSDN.E S }
. -~ . MR
: ! . . . ' :
. : .
C ‘ D ' R
- g . e e v .. . . . et e e e _—
t R ” ; T h 1 I
[ . N ¢ ‘ ' S
’ m v . ' R . ~ . o . L. T ,.m R 2R T
I e D M V .. e [ERETY SR SR M T TOU LU S L et R o Ml e
ye i v H i .- P [T IO
N H N 1 . § P v - .w - . v | P .
. . , . \ . - SRR
D e L b e e [ e
d ' . s . ¢ ~ 4 ~
. . [
’ H ' . . ; . N
. B . : . ' . - .
; + : - . . ke . SR e ek .l*v.!‘ﬂ.z.'s:
M ' ¥ . R . : . .
. { H t ) ! . !
Po—_ . . L e e e e e m— - - — -
s i “ . .
H . . - . . i
K .
H {
.

. e ——
PP
P
!
T
.
. .-?.:.q -
)
I
4
+
J;;

. . O SN U SR S S . T - et
i . . . : . !
. .- . M . e e . N . e ek - . PR R P
. : : : :
! R ) i i : ! ; : i i i
el e K : — e e brnd . ; i i i =
. v ' . ' . I - f 11 . . e
P H — .t v, — . . [l ﬁx ' » t
e T ¢ .. M N 3 M . N ' ‘. i v . [ H ) «.... ) )
B R T M B P RTINS S LU IR SIS UPR U S PO SHPIN FUUTS UK SN R U IO LTS M
. . e 1 » . u B . N N m .
7 A 1 A M Y 4 - M
e e : e - —-- } LI § ! ; :
: ! : ! :
M ' N ' . . '
ceeri i. b o R SO RS SO0 S
ey « L g B REs
. M i 1 Y
L “ - c i coe i
S SN SRS ORI S SUNS UGN SV SO S :
il R . : L o
e - ’ +
e % § NN 4
? PN A IR SO AN . .- ot
rial SESNTUTS RUURS SN RSSO EHRE AT JOUNS SN S 31 ifﬂ
il Vo LU SN PO I M P RS 1.
H A I R . S 535
i - M PR PP PRl
i a8t 13341
} :
.0 M 1
D YOSV T-0M) 13850 23341
SR . f
o A 2554 31
Y - R e Mees
LY el 1
T g TR TEe S
W s o g Yy - o




1 TTOWSYIWYNL xI1Tvnd 1S9y ST memm mm,m...n.

L 4 - v T
: bae ¢ 9 T
H 1
3 :
N I
£ HLONIZV
Py P 44 jg S84
8840 058
N 8 PSS 04 ag jRgs poace
T 1T + =6 dude - Ay
IS RS OgLs 1@67’”&. .. st tey T
pos PORE B9 & .. | sasns
444 boe repvdreec b pRSDPeN -
+ - + [ RE A4S SR - ety vad N
I S2 S RRERes sog oy syosy e s Sne pogrsantas saensssans spens quess P ESTeEee pSegPoanat
1 «,fw. IS R It R Toe SORE4264 $2004 Shons SOASSEOROE MOASSSEE0 TaNPIbeE SRORR sSSwe
+ b re PODNS QRES TGS POSEE SIS i et rtyyem ki vir vt fremvsoo POSM NS - p=
1ag3s 8na jus seunt 00438 Shols SRESARASES Shatd S 153844 580 $5500 D ogl SSD . FooRd st
b 4L - i — ——— PROAE- MRBIIITIIA SIS 4 OSSR
41 1T +ids F e POOSE D54 S0 20NN SDOSS SONED BSOS P SO ¢ M .. [RADS ASOA-SODIIRNIEE Pt MMM ARG b et T
2d hug fhuaned 14 $ds bedsdasiPinditonadebiis s6id ¢ PRt SHMINLINNE MNNIIISES PEANIE S SRS S50 Npl 5000 IS VO jot3setdns
h R EE S 43235epie i3e504e 25084 sPONE FORIE NN HIPI SRS E IO S S TTORDS ErSTto Tt s Tt S S sires
T T+
4 -+ s + 414 ‘e e [RS SOGHE SODE) PN SN | . - PP v vad e
9 S SER: THETBRTEIE 38054 55500 30004 podas s 3000 SIOREELEIY M i MRS SO S [gtedis slges
. Leaspasn SRR T e e : RS Sob SRS | St sab:
(44 4 44+ bt b SR IRESS RECT [REAS e j.v..ﬂ&;w.i...thu“n.vnt RIS b PO PROOTS SpRe
b - Frfrritid i3e3 S e iRl I RPOSE S SO PR < cee- s RGO POESORED1
sy RS Ag SELSLGRESY IRGE DESE Hhe S ORI S0 & SO N Iyt oIvT
18 84 T I PRI TRont B s ol tIUR] SR04 S Soded . ‘ ! : :. Lyel YT
ey iganate tedoariddps cdi i rege ol bdro oot be v v . . i. N . M D . PSS S
~+ * - -y
me sntun SYSSTIEPRIN DUT A0 SO0 PERNS UL A SOMUY DRSS T s pa
{4
jo 8 s MR B8 r<ﬁr¢4tll P R el Ll IR Paes «' [N §
+ [ e e R e s o TR IR R oI e + * PR
TR RIS S IR I I SR L TS ! v LT
+ g § v -— b]
a2 thaleseetl faas=sRaks L1 2REIRRC 250032222 PECRE SONRE SERSS ; i Ty
1743 50504500030 02450408 20 QR S0 008 SRS SLOPRAS SO 04 ! : paded
eplafygs Lo AT, Lranperifii Ty H M & T
AT R T T HIE e T T pens! T t jnlisssns:
% 25 abiSiRads sai o banly bt uu tPSREigsss sudesintas iNEs 38204 Ty iy l o 3T
99 S99 it . SLH T 19488504 PRRASRSDES 5335 sut it ba 554 IUANNLERSON FEFS¢ ad 3.7
i24e 58 ud T ML Ps 1 S5 et e —— a
R TR R s T IEESE STO8S L2308 PLSON PSS FRORE EROT: T potse
' [ & s 184 fete 199 20504 SSGHR RIS SOINE S04 cevee 112 pldus
ppas .rHay ﬁm‘“] paad {131 4m B394 209004 cregpipardeten u»uAN' IDOS PHE ISR & Free
: gaad gy e gaitresieaacaes: 1 tsat quHv IR3Ed 2222222021 SRTRER PN OB e T
r 43 L6+ SR l.w SV cibgerdrdrietd taefted fo-pifrecofaparfonser . e Avaerde- Tet feen M POl -..11'!
444 o4 ¢ iy 328250000 PFReds ba00 0 20848 SN00E ROLIE MR ES SOBES o0 SRN RO . cevedas veafers I e ju gt
. segxiads F3sd+¢¢ved 1195¢ PE2SS DO A SHADE B4 BAE SIS DI FO8 SO SN R SOOOE SN DR SHOGNMIITE SO BN LI phad!
» 184 31IH s It A s R L L s AR e L ee s B Mt I RS ML S S SRR 0 S A LIl = ]
1 +HH++ +H+411 -} e tre s ~—t—r -1 e - 2
2895 m by N.Nr »Wﬁ? s 4 vdxwwhulwua RS 223 e i b Rt Lt IR SR BN R R LR 200 S0 I A JOPReS paoss
pesa iy it v v IS22ETIREE 2222222500 PRoRs LORES RN [0S 204 o . D ORI jSgessesss Py
i g it g SRS FRRRE RS SiESE & 30
S8 8008884 13523 44Ir?ﬁmsfhm1' seloitiigeaigeLiigiaseii. iy, R SO S P SR S joSoe vesas podea
] . coeprgde rbtetypde AL e eb il ¢ cdeyeidiecstorash . ot egedes o ed ge o oo PR . . pERRpehaps poabs
+3118s 44 44444 tvet v IS SS S22 PR 5 S DR PE DGO DR PR PGS crderaes ep ebefeie 4 we fe- e PR b - fe e e aaes
5994 SEQENSDEEE nmvw. ‘m,.?v <M.o RS ERERE S244 s . .Q:“Z. X PEPOS PSS BN T TR PRI B . [ Tl T —f
D 88 by 144 R R NN IR TR TR 0000 POGDY DO FOSA PR SN P 2 N N PRGN
18 r 12 RSN bese sies L bl SR SINOREEINE SCSUE I SUDUE SN S STERTER Raee]
b JOPSRSGODE PPPHNY poses
~oa ? saazga: $38e1 E333233E2E 1kss s 2022 SERSA3E Toeegree. MMPORE SEIRaS S PSR SOOSE e pihe BN 5 Reanas
p pa & pe PR po PEREE R 290 TS 29T R 9 se Sl ROTEI N PO SOOI OGN S SANIY T LLLIST paass;
agyesqyss 313178 E. 7 85898044 $¥ SIS IR o ogrsiviiic TLINpl [SOSES SOTIRG S99 ¥ VT m paace
. sfssts iR e el T ST JE32T8 s32eL SR Repasee <
294k sansdeffod e [Sa0g 5443 S8 NRA IS SRR LSS FESTD PAS SO URSE SN ity 134008 boatdl B ocsns pudes
=e t44 b4e b4 4»~ tbrrfidesdin ...thh..t.nhu.w% sevredeepifoais PROTR P el s PUNP I . e st poase
‘ O ' [§0ussoess ey oy 2808 2309% PRRAS SRR 2000y soppo feeey rosaposnns Bl _Jssass
i feeadti 1] .M A.ﬂuw ISERRE2 oL P OGIE DRI SSO D ORI SN IRSSOOR DI oo crico-f 20 0] B T5T
it o [SSSE SR N L. [0S DD A PR S | DORRS DO [PRSSY [ROUDISSSS
Y IR ' PR [ERES FRS0¢ SRS : s IOODE BRD [gooyd Neddiasda BT Bhoann
} [
H 333 H [$454 2 APPe .“““rquu } NS5 s POSS PUGARR AR SSay SO0 Shada) eSS ouny NIDEEGhtoe g ase
H 1t rhedee nv1v.’f. u &} rbta) H [BRS < I02 28 B ™ e e P -t e-boes oo PRPIOSDY NINIE OGRS press
ap w» iy IOS% ho BH4 t i1y vordd i v P PO ST RO LTI LTt JO904
- + beat - . 3 oy ——
i o ln g W Hds e+ dtrerttits 11 T dgdeododorre . g e .y PR e e bt s B <+ e e e esd
N s 44 Arvr?. 4829938 + - ve cdpqrpdendefeetii. T P DO S PO PUDOE 1 IRPPRGREOY EMSEED S e
i H AHH mL - o] SRS8E J 11& ¥ xwf i e 1223 1R ST RR3 27 IRTIN I 1 SONRE DESEN PR SRSPON o it peSsn
' 44 ¢ 413 saifiget [ 21228 I3 I M NI I v d e es SN 12N ioor. R s s by v yr e b
. Ssesgeanpisgas SO SR [FHIT DI SPPVE FUIUL R DO P B! T 18 Soam SN S B ¢ e {SE00 S00RS SERSS
o H o e UL REE S RRESE so32] i dEata s3pNs AT
r 3411311 [2890 $34 88 SRASS DARES §4 o 1S SR P PR ooosy peos j94 Sbset
4 4 4 4+ vi4 45 1282 wm tde P44 4-04t B IR PR SN DO e [T I200¢ sangsssaes
p 28335004 FRORE UG5S SRESY $ 501 S P20 A0 b P ISPOY PR POSPY INULE eSS FOsRe
: FH- warv HHH it Alv it 1 FORES RS -4 : nn.. Tl e 4 ﬂ. {”vahﬂ
+HH age st 14 L] ! w [ Sl [ G S S S8 D " I .
s H L FH H H 1 M Lﬁ.lvw.«. s atsile i sl 31T 22 sleiicdomtrgugriqiniagie . ohuald NS s40eE s abet 4
p o431 4 4 - MADE SSS0E P RADE S 2S84 b biefegen ctfertobe cofrorebbpis proasto - POty HMbY B POSE
iR i Nt i R R R S 4 H FIEI0E HE 0 BRNEY IRHON SEDR) EES A 5222 EESTI IR I8 602, SRLS) ISERAtoset Sapgangtsiat
s 3 § : . . . . N e 2l . P Te PS ipSpg snse
w -4 444 b4 444 -4+ WM 4.«» YM ﬁ r«,“m - [SERERS IEEK cbforerdoi o ?“54 w +t ¢?1h1 * e 1 b Mx e Hﬂi‘vlf' 'o'InH.o +-4-y
2488 S SSRRE 23R SR rpdEe s g el 12 3383 B33 Ty S TSI T I23RS e 84 b
4 ssss 1988 e « sertfrder M PR SOO8 . ev 4 - ofegen 23 8% PO B4 aguss I3%S T e . . »
4§38 I RES {1 ada b IREREE i B R LR EE St oot R el o E od v+ ++44+ . -+ - +4-4 4-4-4-4
L 1% v rebo bedii it 14 coorfeds s pee go. oheserfoTehoiT, » v + 4. g L . 4 4+ + ¢ 41
> Tor M pa . PR St It 1 Y
iegasigns wwl UAxv ? .‘m. 517 «. = 133, roviiny vnro e T b5 ¢ Ssa s, sass
; $- p 44 b e foderferacy sre ’ + 4+
i i NI311Vd UNNITNY INJWNOTSSV AONINDIES Sild i it % : H
+ + yt
se sags S99 T IS SOL0E (S 222 Wpp e ge
L JINV 34075 30119 BE-NVIS i B :
I HHH Jii g VNN3L 1S 30119 BE-NV1 L o =h
1 1 ] 31 sggteeat e T
¥ v vy - T -+
3 P S JR 29998 > }99SY OO & MM cfedsefoissliristere-fatas . -t + 44
i3t & e istassintssets JIRL: 1555 R4St Ca Rt EE RS L P RS TR FRECS S EREH SR EN s 352 ; 52
s ] . 1S 33099 M |53 SOSRS SSSTR S ¥ v
3 H1i14413% .mL xv.w.u i44s sodtlost Am. ity wm«n dedidisiagoitiiiliy s + e - Pas
afe SEISREE NSNS LICISTISSESIFOS TR IS ISNFEIEE 0204 SRILE SDSSY PRESS SIOADIDES T 102 IE PSS FSLSL $3 SUE LGS 9008 HH 34 Seee T 10500
nﬁ 1) fousas MA 114 +3H LILJ cvrtforsstorbedeiprioe H 4'— oot 3 iS04 S 13004 M ONS SODOS Mbad .o 4t rs + 1+ wa«
1 1 94 1 T m ”M 4vm~ow 13312 1 w%m4o 128 m‘mwvwr. birepert mpriry ! shga T 1t b T
3 1t & 13f b isitttititt 3 4884 kS S0olh Shaud 1t R ESE RGO N EONEN P00 $t It
.
. v
atr b i ot ekt o e e " % s —— . N
A kil i .

11




6,61

YOM3AId ~1'f Z3dU1 MW ¥ Awnd14

34 peaosddy _ paiipmgng

09-QHY 'ddViS IXBGOVEWA WHIRIS = .. . - 478530 K1 Himazy
. o8y DY F & 4 o927 097 . g 2 oo§ ]
4 eer | ew | o% e % oY o oL o
: * o5~
Loy -
b 0 -
- - ., 2]
Y
———— - PR b 07 -
_ H
T s s + f
- U B, .
; B .  °
M om & ey N
i .wt:.l.l.. SYNNIINY 340715 3QI79 SS 3dAt Iv ONY IT4 3dAl
f el
m :
e k [P SO —

RELATIVE ANTENRA GAIN IN DFCIBFIS

9




1.

2.

3.

4.

5.

1.

8.

RELATED DOCUMENTS

FAA Handbook 6050.5A, "Frequency Management Engineering Principlecs,
Geographical Separation Criteria for VOR, DME, TACAN, ILS, and VOT
Frequency Assigaments,' March 12, 1969,

FAA Instruction Booklet TI 6750.9, "Antenna, Glide Slope Type FA-8090,"
FAA Contract FAG8BWA-1969, Scanwell Laboratories Inc., May 9, 1968,
Wilcox American Standard Co,, Instruction Book TI 6750.21, "Glide Slope
Antenna (Type III) Type FA-8021," FAA Contract FA68WA-1890, Wilcox
American Standard Co,, April 30, 1968.

FAA Preliminary Instruction Book TI 6750.32, "Glide Slope Antenna

System Type FA-8730," FAA Contract DOT-FATOWA-2451, Scanwell Laboratories
Inc., June 30, 1970,

FAA Preliminary Instruction Book TI 6750.44, "Glide Slope Antenna System,
Part of Mark I Instrument Landirg System," FPAA Contract DOT-FA69WA-2196,
A,I.L, Cutler Hammer, June 30, 1969,

FAA Preliminary Instruction Book TI 6750.63, "Glide Slope Antenna System
Type FA-8870," FAA Contract FA71WA-2525, Scanwell Laboratories Inc.,
December 30, 1970.

FAA Instruction Book, Book I TI 6750,69, "Glideslope Station, One
Frequency Type AN/GRN-27(V)," FAA Contract F33657-71-C-0103, Texas
Instrumenta, June 1, 1974,

FAA Instruction Book, Book I TI 6750.70, “Glideslope Station, Two
Frequency Type AN/GRN-27 (V)," FAA Contract F33657-71-C-0103, Texas

Instruments, June 1, 1974,
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9.

19,

11.

12,

13.

14,

15.

16,

17.

18,

19,

FAA Instruction Book TI6750,76, "Glid. Slope Antenna System FA-8976,"

FAA Contract FA73WA-3176, February 9, 1973 and FA73WA-3358, Antenna
froducts Co., October 16, 1973,

PAA Preliminary Instruction Book TI6750.83, "Glide Slope Antenna Type
FA-9373," PAA Contract FA74WA-3364, Antenna Products Co,, October 18, 1973,
PAA Instruction Book, '"Mark III Instrument Landing System Glide Slope
Station NAFEC," FAA Contract DOT-FA73WA-3289, Texas Instruments,

FAA Order §750,6B, "Installation Instructions for Category I and
Category II ILS Glide Slopes," July 9, 1976.

FAA Order 6750,16A, "Sitting Criteria for Instrument Landing Systems,"
August 13, 1973,

FAA Order‘b750.17, "Maintenance of ILS Glide Slope Equipment," August
25, 1971, Reprinted September 14, 1976 (Includes Changes 1 through 4).
FAA Order 6750.32, "Maintenance of Null Reference Glide Slope Equipment,"
August 9, 1976,

FAA Report No, RD-64-11, "Analysis of ILS Glide Slope Antennas in
Operation and Under Development," FAA Contract FA-WA-4391, National
Engineering Science Co., February 1964,

FAA Report No. RD-65-46," A Waveguide Glide Slope Anteana,'" FAA Contract
FAA/BRD-317, A,I,L, Cutler Hammer, July 1965.

FAA Report No. FAA-RD-71-30," lnstrument Landing System Improvement
Program," FAA Contract FA69WA-2066, Avionics Research Group, Department
of Blectrical Engineering, October 1971,

FAA Report No., FAA-RD-72-139, "Analysis of Instrument Landing System

Glide Slope Broadside Antennas," FAA Contract DOT-FA71WA-2666, Aerospace
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20,

21.

22,

23,

24,

23,

26,

27.

and Rlectronics Systems Division of Westinghouse Defense and Electronics
Systems Center, Augx:s!. 1972.

FAA, Phase II Interiia Report No, FAA-RD-73-78, "Nodification and Test
Instrument Landing System Glide Slope Waveguide Antenna," FAA Contract
DOT-PA71INA-2666, Asrospace and Rlectronics Systems Division of Westinghouse
Detense and Rlect:onic Systems Cente:, June 1973,

PAA Interim Repo:t No. FAA-RD-76-9, "Installation and Test of the
Cowpensated Wav:guide Antenna at Buffalo, New York, Runway 23, Glide
Slope 23," FAA Contract DOT-FA74WA-3360, Aerospace and Electronic Systems
Diviaion of Westinghouse Defense and Elecironics Systems Center, Yebruary
1976.

FAA Report No, FAA-RD-77-130, "The Selection of ILS Localizer Antenna
Patterns for use in the Frequency Assignment Process," Robert D. Smith,
September 1978,

FAA Specification FAA-E-2245, "Antennas, Glide Slope,' March 11, 1966,
Amendment -3, March 24, 1969,

FAA Specification FAA-E-2429, "Antenna Systea, Glide Slope," January 2,
1970, Amendment-2, November 14, 1973,

FAA Specification FAA-E-2557, "Amplitude and Phase Control Unit, Sideband
Reference Glide Slope," April 2, 1973, Amendment-1, Msy 11, 1973,
Photographs Obtained from Robert Littlepage, Program l;augcr. Glide Slope
Antenna Systems, Westinghouse Electric Corp., Letter To ARD-60 Dated
December 20, 1977,

Scanwell Laboratories, Inc., "Instruction Manuul for Glide Slope Antenna

System Type 4400," Prepared for Pueblo Memorial Airport to Serve Runwvay

25R, July, 1970,
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28,

29,

30,

Technical Manual TTR 309, "Instrument Landing System Equipment Glide Path
Type Stan 38," British Documant HB. 1268/2-A Issue 1, June 1968,
Unpublished Measured Data Obtained from Neil Creedon, A.I.L. Cutler
Hammmer, Letter To ARD~-60 Dated December 19, 1977,

Watts Jr., C.B., "Description of the End-Fire Slotted-Cable Glide Slope,

Medium Aperture," January 1977,
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APPENDIX A
TYPE 1 AND TYPE II ANTENNAS

The Type I antenna consists of a half - wave dipole mounted on an
elliptical ground plane and enclosed in a radome., The Type II antenna is
the same as the Type I, except it is equipped with a heater. The addition
of the heatsr does not affect the antenna pattern. These antennas have
primarily been used with the older tube type transmitters., They are grad-
ually being phased out in favor of antennas with a more directional azimuthal
pattern, Only limited measured data was found on these antennas,

The measured data taken at NAFEC (Fig. A3) compares well with the
theoretical patterns. In addition, it compares reasonably well with the
requirements of specification FAA-E-2245 (Fig. Gl). The measured data from
Trenton (Fig. A4) does not compare quite as well, The main lobe of the
pattern is somewhat narrower and the pattern slightly exceeds the -16dB
limit between 242 and 264 degrees, No explanation was available for these
discrepancies, The frequency assignment antenna pattern recomrended for the
Type I and Type II Glideslope Antennas (Fig, 1) is based on the specification

(PAA-E-2245) and figures in Appendix A,
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APPENDIX B

TYPE TII AND TYPE IV ANTENNAS

The Type III antenna is composed of three Type I antennas mount:d on an
iron frame with an array spacing of approximately 0.75 wave lengths at the mide
band frequency (332,0 MHz), The Type IV antenna is similar tc the Type III
antenna, except it contains three Type II antennas. (This amounts to the add-
ition of 3 heaters and does not affect the horizontal antenna pattern), These
two types are the most widely used glide slope antennas,

The available data includes nine theoretical and measured patterns taken
from various publications (Figs, Bl thru B8 and Bll). These data compare
reasonably well with the applicable specifications; FAA-E-2245 and FAA-E-2429
(Figs. G2 and G3). An additional five measured patterns were obtained from
NAFEC data (Figs. BY, B10O, B12, B13, and Bl4), These patterns show some dis-
crepancies, Adlentown and Hagerstown compare well with both the theoretical
pattern and the specifications, but don't appear to meet the modified require-
ment of the contract specification with regard to the lower limit of the antenna
pattern between 0 and 50 degrees, Dulles does not compare well with either
the theoretical pattern or the two specifications. No explanation for this dis-
agreement is available at this time, Allegheny County compares reasonably well
with the recommended Type III - Type IV frequency assignment pattern, but
contains an unexplained peak between 60 and 85 degrecs where the data exceeds
the -16dB maximum. Reading agrees well with the Type 11T - Type IV pattern
in the front course, but contains some unusual variations in the data outside
20 degrees. NAFEC could provide no explanations tor these fivegularities,

The frequency assigoment antenna pattern recommended tor the Type 11 and

23
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Type IV glide slope antennas is based on specification FAA-E-2245 (Fig. G2)
and the material in Appendix B,
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3
4 APPENDIX C
k THE TWO-LAMBDA CASSEGRANIAN ANTENNA

The two-lambda cassegranian glide slope antenna is produced by Texas
Instruments for use with its AN/GRN—27 (V) and Mark III glide slope systems.
Each antenna consists of a single dipole with a director, reflector, secondary
two-lambda by one-lambda reflecting surface, and two proximity (monitor) probes,
all enclosed in a radome,

Only limited data on this system was available., The three measured pat-
terns supplied by T,I, (Figs. C2 thru C4) agree well with the theoretical pat-
tern (Fig, C1). In addition, they fall within the limits of FAA specification
FAA-E-2429 (Fig. G5). The two patterns produced from NAFEC data (Figs. C5 and
C6) don't agree very well with the theoretical pattern, In addition, they
appear to have a narrower front course pattern than what 18 required by the
specification,

The frequency assignment antenna pattern recommended for the two-lambda
cassegranian glide slope antenna is based on specification FAA-E-2429 (Fig.

5) and the figures in Appendix C,
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APPENDIX D

THE_STAN-38 ANTENNA

The Stan-38 glide slope is a part of the British ILS system located at
Dulles Airport. This is the only aystem of its kind presently commissioned in
the U,S, Additional installations in this country are unlikely.

This system uses an image - type antenna designed for use in the conventional
null reference, sideband reference, and capture effect systems. The antenna
is unique in that each aerial contains six dipoles (U.S. manufactured arrays
house a maximum of three).

Only limited information was available on the Stan-38, The one antenna
pattern obtained (Fig. D1) was taken from the British instruction manual, The

frequency assignment pattern is based om this pattern, the theoretical 3dB

points, the side lobe ratio, and the front-to-back ratio,
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APPENDIX E

THE END-FIRE SLOTTED CABLE ANTENNA

This antenna system is a non-image, end-fire type glide slope currently
under developement. A ground image is not required to form the glide path.
Rather, the difference in pgth lengths from the two antennas to the aircraft
produces the on-or-off course signals, This system is deamigned to provide
glide slope service for runways where site conditions make {i difficult to in-
stall the existing systems,

The only pattern available (Fig. El) was teken from the test evaluation
at Rock Springs, Wy, The frequency assignment pattern was chosen using this

data and a conservative estimate of the systems off-course zzimuthal pattern,
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APPENDIX G

FAA SPECIFICATIONS

In our search for glide slope antenna specifications, the following
documents were found to be applicable:

FAA-E-2245, This document was originally published March 11, 1966,
Three amendments, the most recent dating March 24, 1969, have been authorized,
F Seven types of antennas are described in this specification,
v
]

Type I - This antenna contains a single dipole mounted on

an elliptical ground plane and completely enclosed
_in & radome. Its horizontal free space radiation
pattern is shown in Figure Gl,
Type II - Type II antennas are the same as Type I, except
they are equipped with a heater system, 1Its
antenna pattern is the same as the Type I,
Type III - This is an array of three Type I antennas grouped
to provide azimuthal directivity, The curve in
Figure G2 provides the horizontal free space
pattern for the Type III and the Type IV antennas.
Type IV- This antenna is the same as a Type III antenna, except
for the addition of heaters (Type II antenna elements).
Its pattern is the same as the Type III,
Type V - This 1s an array of two dipoles mounted one quarter-
wavelength from a vertical ground plane. The horizontal

free space radiation patterns given in Figure G3,

23




Type VI - This is a single dipole identical to those comprising
the Type V antenna, but utilizes a smaller ground

plane. The nominal antenna pattern is to be defined
by the contractor at the time that the initial equip-
ment is submitted,

Type VII - This antenna consists of an array of two colinear
dipoles mounted one quarter-wavelength from a parabolic
ground plane, Figure G4 provides the horizontal
free space pattern requirements,

This apecification (FAA-E-2245) covers most glide slope antennas in use
toda,, Type III and Type IV antennas are the most abundant,

FAA-E-2429, This specification, dated January 2, 1970, is used in pur-
chasing new image-type glide slope antenna systems, Both class 1 (null refer-
ence) and class 2 (capture affect) systems are covered. The sideband refer-
ence system is a modified version of the null reference system (Section 1.1,
FAA-E-2557, April 2, 1973) and must meet the same horizontal pattern require-
ments,

This document does not differenciate between antenna types or element
numbers, but vather sets general antenna array requirements, The antenna
array is defiued as "single or multiple horizontally polarited elements..."
Thus, wheth2r the antennas are in the null reference, sideband reference, or
capture eftfect configuration, the same horizontal radiation pattern will be
required by the specification,

The lower limit of this specification was modified in the contract
specitication FATAWA-3364.  Measured data indicates that this requivement s

ditticult to meet, even for the autennas buflt under this contract (Figs,

bl




89 and B10).

The end-fire slotted cable and the waveguide glide slope antennas are
stlll under development. Consequently, there are no-current FAA specifications

which apply to these non-image type antenna systems.
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APPENDIX H

DATA OBTAINED FROM NAFEC

This section contains copies of the raw data collected by NAFEC, The

following list shows the type of antenna elements are used in each ~ntenna,

LOCATION FIGURE NO. SYSTEM TYPE ELEMENT TYPE
Allentown, Pa. B9 NR III or 1V
Allegheny Co,, Pa,. Bl4 KR I1I or IV
Reading, Pa. Bl5 NR III or IV
Hagerstown, Md. B1O SBR II1I or IV
Dulles, Va. Bl12 CE IIT or IV
Treaton, N.J, A4 SBR I or I1
Atlanti~ City, N.J, C5 CE Two-Lambda
Gr, Pittsburgh, Pa, C6 CE Two-Lambda

Data from the Allentown glide slope is the only antenna pattern replotted
in detail, In order to save time, the remaining antenna patterns were veplotted
using lines to outline the maximum and minimum limits of the data. Should de-
tailed information be desired on a particular antenna pattern, it is available
in thig appendix,

The data taken at Johnstown, Pa. has not been replotted, This glide slope
system was shut down just prior to when the test orbit was flown. The data is

no more than the ambient noise level,
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APPENDIX I

PICTURES OF ILS GLIDE SLOPE ANTENNAS

Different types of glide slope antennas have different anteana patterns,
Consideration of these differences may be desirable in the frequency assignment
process, Consideration requires knowledge of the desired and undesired stations'
antsnna types, FAA sector offices provide this information to the Electrc-
magnetic Compatibility Analysis Center (ECAC). FAA has an interagency agree-
ment with ECAC, The FAA provides to ECAC data on telecommunication systems,

ECAC does the record keeping and provides to FAA computer printouts upon request.
For the frequency assignment process, the Frequency Management Officer (FMO)

may choose to use the ECAC records or he may contact the FAA sector offices
directly, In either case, the identification of the antenna type comes from

the FAA sector maintenance office. Since this is the case, sector personnel
should be capable of identifying the different antenna types, With the many
different glide slope antenna types, this can be a difficult assignment, FAA
type numbers are helpful but they have not been assigned to all antenna types,

In many cases, visual {dentification is essential, Since, to our knowledge

no single FAA publicatidn shows all glide slope antenna types, this appendix

has been an attempt to do that,
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