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ABSTRACT 

This report documents the FORTRAN program ANTHTSl. The program will accept 
input values for the ILS glide slope null reference, sideband reference, or 
capture effect antenna systems. The program then uses these values to calculate 
other unknown factors about the system. The author of this report is Bruce L. Perry. 
For further information about this report contact Edmund Zyzys, FAA Technical Center, 
Atlantic City Airport, NJ 08405, (609) 641-8200, ext. 3816. 
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PURPOSE 

The purpose of this program is to aid project personnel involved in math 
modeling studies of glide slope sites, by condensing several operations into 
one easily accessible program. 

BACKGROUND 

Project engineers have identified some areas in the ILS glide slope math 
modeling process, which with modification, will increase the efficiency of the 
modeling process: 

1. In order to run a glide slope math model, it is necessary to compute 
the antenna heights of the system under consideration. These values 
are then used as inputs to the modeling process. To determine these 
antenna heights, the operator must estimate the average slope of the 
terrain in front of the glide slope antenna mast. This value is 
algebraically subtracted from the flat earth glide angle to yield 
an operator corrected glide angle (OCGA). Since the glide slope math 
model provides a more accurate representation of the terrain, there is 
normally a discrepancy between the modeled glide angle (MGA) and the 
desired glide angle (DGA). To correct this error, the antenna heights 
must be recalculated using the difference between MGA and DGA as a 
correction factor. The model is then rerun using the new antenna 
heights. 

The difficulty occurs after the first modeling attempt when the new 
antenna heights are being computed. The OCGA used to compute the 
original antenna heights cannot be conveniently saved in the input or 
output files of the math modeling program without modification of the 
program. To avoid this the operator records this value in a logbook. 
This has proven to be cumbersome and the idea of a short program 
to calculate this value was conceived. 

2. The operator must occasionally determine a new value for the ratio of the 
separate sideband amplitude to the carrier sideband signal amplitude 
(A-Ratio) based on the old value of the A-ratio and the desired glide path 
width. For convenience, this calculation is included in ANTHTSl. 

DISCUSSION 

ANTHTSl is an interactive program written in FORTRAN and usable on the Honeywell 
66/60 computer. The following portion of the discussion refers to the flowchart 
in Appendix A. The program first clears the screen and initializes variables 
RAD and DEG to values of 0.017453 and 57.2958, respectively (page A-1). These two 
variables are used throughout the program to convert angular values from 
degrees to~radians and vice-versa. The variables SEL and SYS, declared as character 
variables at the beginning of the program, are used to guide program control to the 
proper point in the program based on user responses to various prompts from 
the program. After start-up, the program presents the user with a menu from 
which the user selects one option: antenna heights calculation (A-2), glide 
slope angle calculation (A-3) or A-Ratio calculation (A-4). If the antenna heights 
calcuation is selected, the program will request a value for glide slope angle (all 
angular values should be in degrees; linear values in feet). The program will 
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then request horizontal and vertical components of the terrain ~n front of the 
antenna mast. If the terrain is considered to be flat earth, the user should enter 
zero for each component. For terrain that slopes downward from the mast the user 
should enter a negative value for the vertical component. After the user enters 
these values, the program will compute the OCGA and then request the user to 
identify the antenna system. If the sideband reference system is selected, the 
operator must input a value for the ratio of the upper antenna height to the 
lower antenna height. At this point, sufficient data has been entered to allow 
the program to calculate the antenna heights for the antenna system. The program 
will provide the user with the option to determine the antenna offset(s). If this 
is desired the user will be asked to enter a value for the shortest horizontal 
distance between the mast and the runway centerline (A-5). The program computes 
the offset value(s) and outputs the antenna heights along with the antenna offset(s). 
Should the offset option not be selected, the program will output just antenna 
heights. In either case program control will return to the beginning of the 
program when the user hits the carriage return key. The other major options 
follow a similar procedure. The functions which ANTHTSl can perform, along with 
their respective inputs, are listed below: 

Function: Calculate antenna heights for any one system. 

Inputs: Glide path angle 
Horizontal component of terrain in front of mast 
Vertical component of terrain in front of mast 
Antenna heights ratio for sideband reference system 

Function: Calculate antenna offset(s) for any one system. 

Inputs: Antenna heights 
Minimum horizontal distance between the mast and 

the runway centerline 

Function: Calculate glide path angle for any one system. 

Inputs: Upper antenna heights for null reference or sideband 
reference systems 

Middle antenna heights for capture effect system 
Antenna heights ratio for sideband reference system 

Function: Calculate new A-Ratio. 

Inputs: Old A-Ratio 
Path width 

Appendix B includes several sample runs of ANTHTSl for verification purposes. 
Pages B-1 and B-2 both show calculations of antenna heights for a three-degree 
null reference antenna system. The run on page B-1 is calculated using level 
terrain and page B-2 shows the same computation with terrain rising from the base 
of the mast at almost exactly a one-degree slope. This yields an OCGA of two 
degrees. DOT/FAA Order No. 6750.68, Chapter 2, Par. 10, Page 15, Table 2 confirms 
the values calculated in these two runs to be correct. Pages B-3 and B-4 indicate 
the calculated antenna heights and offsets for a three-degree capture effect and a 
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three-degree sideband reference antenna system. Pages B-5 through B-7 verify the 
accuracy of the glide slope angle calculations when using different antenna 
heights ratios for the sideband reference system. Page B-8 checks the reliability 
of the antenna heights recalculation function described in the background section 
of this report. The resultant values for all of these runs can be confirmed using 
the previously mentioned source. 

Appendix C is a listing of the program. 
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APPENDIX A 
11ANTHTS 111 FLO\~CHART 

DaTZA•XZ~ 
IRAI)I,_II)EtJI 

CLEAR 
8CR!7!N 

ttTS ARAT 

A-I 



INPUT 
ERRA.IN SLOP 

COMPUTE 
OCCJA 

COMPUTE SETANT HEJ:GHTS .....,___.....,.1 F"AC1 

NO 

OUTPUT 
ANT HEJ:GHTS 



DPUT 
ANT HE:tGHT 

cotfPUTE SET 
G8 ANQLE -------t1 FAC 1 

NO 

OUTPUT 
QS ANGLE 



INPUT 
CDURSE WJ:DTH 

OUTPUT 
NEY A-RATJXJ 
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DPtJT 
DZSTANC% BETWEEN 

HAST AN> CENTERLINE 

cctatUTE 
OFFSETS 

OUTPUT 
ANT HEZGHTS 

AN> OFFSETS 

A-6 



%NPUT 
DES%RED PA 



E~lU 0~ Of Tt£ FOLLOWING a 
·~· - 10 C~LCUL~TE HEIGHT OF ~~T£~5 
'G' - 10 C~LC~~TE GLI0£5LOPE ~£ 
·~· - 10 C~LCUL~TE ~W ~RATIO ...... 

EHlER 1t4E GLIDESLDPE ~EIO£CREESI 
·1 

EHlER 
t8,8 

HOIUZilll AND VEATIZl COI1PQit€~T& 
. 

Of AVG SLOPE Of TERRAl~ J~ F~T OF rt.A&TfFEEH 

~TEA ONE Of lHE FOLLOWI~o 
'C£' 
'HR' 

- FOR 
- FOR 

CAPlUftE EFFECT &YST£11 
~L REF S~STEn 

'58' - FOA &J O£BAHD REF SY&1£" 
•HR 
00 YOU W~~l AfillENHA OFF&ElS?f ·~· 011 ·~·1 

•N 
SJO£BAMI A~l HEJCtfl, 28.27 
PRESS 'A£TUA~' 10 CONliNJ£ 

CARIIJEA AHl HEJCHl, 14.11 -
::P 

... z 
-l 
::I: 
-l 
(./) 

-- )::> 

- ""0 
""0 

co (./) IT1 
I )::> z 

3:: 
""0 

0 -r X 
IT1 

co 
;;o 
c 
:z 
(./) 



ENTE~ 01'£ OF THE FOLLOWING, 
·~· - 10 C~LCUL~TE HEJ~T OF ANTENNAS 
'C' 
'A' 

- TO 
- TO 

C~LCUL~T£ 
C~LCULATE 

ClJDESLOPE 
NEW ~~ATIO 

ANCL£ 

~~ 
ENTER TtfE CLJOESLOP£ ANCL.ErDECI'EESl 
~3 
ENlE~ HORIZOil ~ VE~liZl COI'IPONENTS OF ~YG SLOP£ OF TEIIftAJN IN FRONT OF rtAST fFEEll 

....... 17.5 
EHlER ~ OF THE FOLLOWING• 

'C£' -FOR CAPTURE EFFECT SYSTEn 
'NR' - FOR NULL REF S~STEn 
'58' - FOR SJDEBAHD REF SYSTEn 

.. NP 
DO YOU WANT AHTEHNA OFFSET&? I 'Y' OR .... 1 
~N 

SJDEBANl ANT tiEJGttT: 42.44 CARR JEll ANT H(JQIT, 21 .22 
PRESS 'RETURN' TO CONTIItUE 

~ 

CD 
I 

N 



ENT EA ON. Of THE FOL.LOW lttC I 
'H' - TO CALC~ATE ~JC~T OF ANTENNAS 
'&' - 10 CALC~A1E CLJDESLOPE ANCLE 
'A' - 10 CALC~ATE HEW ARATIO 

•H 
ENTER THE &L IOESLOPE ANGLE fDECAEES I 

·1 
ENTEft HOIUZf)ll AND YERTIZl C~NTS

••••ENTER ONE OF THE FOL.LOWJNC, 
'CE' -FOR CAPT~ EFFECT SYST~ 

OF AVC SLOPE OF TEIIItAIN IN FRONT OF ~SlfFE£Tl 

'NR' - FOR HULL REF &Y&lEJt 
·sa· - FOR SIDEIIAHD R£f &YST~ 

...sa 
ENTER 

aJ 
THE ~ICHT RATJOISJDEIAND/CARRIERl 

DO YOU W.lN1 ANTE*A OFF&£1&? f •y • OR 'N 'l 
....v 

ENTER l~ HORIZC*TAL DJSTANCEffEEll BE1W£EN THE AHIE~ ~&T 
AND....... THE RUNWAY CENTERLJHEfJHCLIJDE &JCHI 

SIDEBAND ANT HEJCHT I 21.26 CARIIJER ANT H£JCHT I 7 .• 
SJDEB.lNO ANTENNA OFF&£1, JQD.4Q8 
PRESS 'RETURN' TO COHT JNUE 

CD ... 
I 

IJ.J 



E.NlE.ft a..E. OF T~ FOLLOWJHG, 
"t4 • - TO CALCULATE tf£J&t4T 06 AIIITE~S 
"G' - 10 CALCULATE &LJDESLOP£ ANCLE 
·~· - 10 CALCULATE HEW AftATJO 

•H 
E.fofTEfl Tt€ GLJDESLDPE A...CLE 10£&ftEES1 

w.1 
ENTER HORIZIXI AND ~[IlliZI Cor.oNENTS OF AV& SLOP£ 06 TEJIIIAJN IN FIIONT Of rtAS11FE£TI..... 
Efofl Efl OfofE OF THE FOLLOW I HG 1 

"CE" -FOR CAPTURE EFFECT SYSTEM 
"NR • - FOil NULL liEF SYSTEn 
'SB • - FOil SJDESAN) REF &Y&TIEit 

·CE 
DO YOU WANT ANTENNA OffSET&? C 'Y' 011 'H '1 

..y 
ENTER Tt4E tiDRJZONTAL DI&TAHC£1FE£TI 8£TW££H THE ANIEHHA rtASl 
AND THE RLHIAY CENURLJNEIJNCLLU SJ&Hl 

... -4U 
UPP ANT HEIGHt. 42.48 nJD Noll HIEJ&tn, 28.27 LOW ANT HEIGtff1 14.13 
UPPER ANTENNA OfFSET, -388. 7D2 LOWEll AHlEteNA OfFSET 1 -4... 748 
PRESS "REl~N· TO CDhTINUE 

... 
OJ 
I 

.!:-

https://E.NlE.ft


£~1£~ ONE Of 1~ FOLLOWJNC, 
·~· - 10 C~LCUL~T£ ~JC~T OF ~NTENNAS 
"&' - 10 C~LCUL~1E CLJDESLDP£ ~NCL£ 
·~· - 10 C~LCUL~l[ ME~ ~~TJO 

... c 
ENTER ON: OF T~ FOLLOWJNC, 

"58· - FOR SIDEB~ttD REF S\'STEit 
·co· - JF ~1 SIDEBAND ~£FERENCE SYS1E" 

... sa 
~lEA t-IEJc.tT lfE£11 Of UPP£R ~1E...A 

...ze. 1 
£H1EII THE t£JCHT RA1JOISJDEBAHDI'CAMJ£R1 

... 2.& 
00 YOU \IAN1 MCALCUL~T£0 AttlENHA tEJCH15 BASED ON THE DIFFERENCE BETVEEH 
ACTUAL PAT~ ~NCL£ AND DESIRED P~TH AHCLE?f'Y' OR 'N'1 

... N 
CLJDESLOP£ ~NCL£, J.ll 
PRESS 'RET~N' TO CONTINUE.. 

-..JJ 
I 

Vl 

https://t-IEJc.tT


.. 
ENTER ONE OF TN£ FOLLOWING. 

'H' - TO CALCULATE HEJCHT OF ANTENNAS 
·c· - TO CALCULATE CLJDESLOPE ANGLE 
'A' - TO CALCULATE h£V ARATIO 

-~ ENTER ONE OF Tt€ FOLLOW JNC I ·sa· - FOR SIDEBAND REF SYSTEM 
'CO' - JF NOT SIDEBAND REFEJtEHCE &YSTEn 

..sa 
ENTER HEJC~TIF£ETI OF UPPER ANTENNA 

...11.1 
ENTER THE HEIGHT RATIOCSI0£8AND/CARRIERI

,.J 
00 YOU WANT REC~ClJLATEO ANTENNA HEIGHT& BASED ON THE DJFFEREHC£ 8ETW£EH 
ACTOAL PATH ANGLE AND D£&1R£D PATH ANCLE?f'Y' OR 'N•J .... 
CLJOESLOPE ANCL£, 1.112 
PRESS 'RETURN • TO CONT JINUE 

"' 

CD 
I 

0"' 



ENTER ONE OF 1t4£ FOLLOliJHG, 
'N' - TO CALCULATE H[JCtfl OF ~TEMtAS 
'C' - TO CALCULATE CL JDESLDPE ANCLE 
'A' - TO CALCULATE HE~ ARATJO 

.... c 
ENTER ONE OF

·sa' - FOR 
11€ FOLLOVJNC, 
SIDEBANl R£F SYST£1t 

'GO' - IF HOT SIDES~ fi£FER£NC£ SYST£11 
-sa 

ENTER t4EJC..T IFEE1 l OF UPP£R ~TENNA 
...22.~ 

ENTER THE HEICH1 RAlJOISJDEI~~CARRJERl .... 
DO YOU 
ACTUAL 

WANT fi£CALCULAT£0 ~TEtetA NEJGtJIS I.AS£0 OM THE 
PAlH AHCL£ AND DESIRED PATH ANCLE?C'Y' OR 'N'l 

DIFFER£HCE 8E1"££N 

.... 
Cll DESL OP£ ANGLE I J .82 
PRESS 'A£TURN' 10 COMl UW£ 

... 

co 
I 

'..J 

• 



ENTER 01\£ Of THE FOLLOWING, 
"H" - TO C~LCUL~lE ~JCHT OF ~NT~S 
'C • - 10 ULCUUlE Q. JD£SLOPE ANGLE 
·~· - 10 CALCUl~lE NEW ~A~TIO 

•G 
ENTER ONE OF Tt€ FOLLOWING• 

·sa· - FOR SID£8~ND REF &YSTEn 
·co· - IF NOT SJDE8~ REFERENCE SYSTEn 

,.GQ 
£N1Efl ONE OF Tt€ FOLLOWING I 

ll HEIGHT IFEEla Of lJIPEA ANTE~ FOR NULL AEFER£NC£ SYSTEJt 
21 HEICHT lfEEH Of nJDDLE AHTE*A FOR CAPTIJRE EFFECT SYS1Eit 

a28.2& 
DO YOU W~l IIEC~CUUTED ANTENHA HEJCHTS BASED ON THE DJFFEIIDICE IE1WEEH 
~CTU~L P~T~ ANGlE ~ND DESiaED PAlM ANClE?f'Y' DR 'N'l 

aY 
ENTEII ~CTU~Lf~) AND DESIAEDIBl P~TM ~NCLESII~.BlDEGA££5) 

-..2.8.1 
ENTER ONE Of THE FDLLOWJNC, 

"CE' -fDA CAPTURE EFFECT SYSTEn 
"NA' - FCII NI-l REF SYS1En 

,.fill 
DO YOU WAHl ~lE~ OfFSElS?I'Y' DR 'N'l 
~N co 

I SIDEBAND ~NT HEICHT 1 2&.U C~RRJEII ~NT HEJGHl1 11.2tt 
:'.0 ~ESS 'IIETUAN' TO CONTINUE 

~ 



10 CHARACTER *2SEL.SYS 
20 DATA RAO,DEC/.017~53,57.2958/ 
30* 
40 1 PRINT ."~ 

50 DO 2 1=1.200000 
60 2 CONTINUE 
70************************************************ 
80* * 
90* PROGRAM, ANTHTS1 * 
100* AUTHOR, BRUCE L. PERRY * -
110* DATE, 19 NOVEMBER 1982 * :z 

:x> 
120* * :I: 

-l 

130*******************************'******''*'***** (/) 
-l 

140* - )> 

150* SELECT HEICHT,GLIDE SLOPE OR A-RATIO CALCULATIONS 
""'0 
""'0 

-o rn 
:::0 :zI 

n 
160* 0 0 

C) -170 10 WRJTEf6.15l 
:::0 X 
)>180 WRITEf6,20l :::;::: n

190 WRJTEf6,25l r
200 WRITEf6,85l 

(/) 

-l210 READ .SEL 
:z220 J F ( SEL . £ 0 . ' H . l GO TO 1000 C> 

230 IF ( SEL. EO. 'C 'l CO TO 2000 
240 IFf SEL. EO. 'A 'l CO TO 3000 
250 GO TO 10 
260* 



2701= COMPUTE OPERATOR CORRECTED GLIDE SLOPE ANGLE 
280* 
290 1000 WRITEr6,45l 
300 READ .CS 
310 WRJTEf6,9Bl 
320 READ .X.Z 
330 JF(X.E0.0lCO TO 1001 
340 CS:CS-(ATANIZ/Xl*DECl 
350* 
360* SELECT ANTENNA SYSTEM 
370* 
380 1001 WRITErS, 151 
390 WRITEr6,30l 
400 WRITE(6,35l 
..;10 WRITE(6,40l 
~20 READ ,SYS 

n 430 IF ( SYS. EO. 'CE' l CO TO 1 100 I 
N 440 f F ( 5 YS. EO. 'NR' l CO T 0 1200 

450 Jf(SYS.EO. 'SB'lGO TO 1300 
460 GO TO 1001 
470* 

https://Jf(SYS.EO


480'f CALCULATE CAPTURE EFFECT SYSTEM ANTENNA HEIGHTS 
490'f OPTION: CALCULATE ANTENNA OFFSETS 
500* 
510 I 100 HT1=1 .4793/SINlCS*RAOl 
520 HT2:HTI/2. 
530 HT3:HT1-+HT2 
540 1101 WRITEl6,50l 
550 READ .SEL 
560 IFlSEl.EO. 'N'JCO TO 4000 
570 IF l SEL. NE. 'Y' l CO TO I 101 
580 WRITEI6,55l 
590 WRITE16.56l 
600 READ .DIS 
610 OFFSTI:DIS-IIHT3l**2-(Hl1l**2l/lOIS*2. l 
620 OFFST2:01S~IlHlll**2-(HT2l**2l/lOIS*2.l 

,, 630 GO TO 4010 
I 640*\.A) 

https://IFlSEl.EO


650" CALCULATE NULL REFERENCE SYSTEM ANTENNA HEIGHTS 
660* OPTIONa CALCULATE ANTENNA OFFSET 
670" 
680 1200 HT1:1 .4793/SINfGS*RAOl 
690 HT2:HTI/2. 
700 1201 WRITEf6,50l 
710 READ .SEL 
720 IFlSEL.EO. 'N'lGO TO 4100 
730 IFlSEL.NE. 'Y'lGO TO 1201 
740 WRITEl6,55l 
750 WRITEf6.56l 
760 READ .DIS 
770 OFFSTI:DIS-lfHTIJ**2-fHT2l**2l/(0JS*2.l 
780 GO TO 4110 

n 790*I 
~ 

https://IFlSEL.NE
https://IFlSEL.EO


800* CALCULATE SIDEBAND REFERENCE SYSTEM ANTENNA HEIGHTS 
810:J OPTION; CALCULATE ANTENNA OFFSET 
820* 
830 1300 WRITEf6,60l 
840 READ .RAT 
850 IFfRAT.E0.2.5lFAC=I .4 
860 IFIRAT.E0.3.lFAC=I .33 
870 IFIRAT.E0.4.lFAC=I .25 

I'

880 1301 HTI:I.4793/SINfGS*FAC*RADl
890 HT2:HTI/RAT 
900 1302 WRITE (6, 51tU 
910 READ .SEL 
920 IFISEL.EO. 'N'lCO TO 4100 
930 IFfSEL.NE. 'Y'lGO TO 1302 
940 WRITEI6,55l 

n 950 WRITEI6,56l 
I 

Vl 960 READ .DIS 
970 OFFSTI:DIS-ffHT1l**2-lHT2l**2l/fDIS*2.l
980 GO TO 4 I 10 
990* 

https://IFfSEL.NE
https://IFISEL.EO


1000* SELECT ANTENNA SYSTEM 
1010* 
1020 2000 WRITE C 6. 15 l 
1030 WRITEC6,40l 
1040 WRIT£C6,65l 
1050 READ .SYS 
1060 JFCSYS.EO. 'SB'lGO TO 2100 
1070 JFCSYS.EO. 'GO'lGO TO 2200 
1080 GO TO 2000 
1090* 

n 
I 

C' 

https://JFCSYS.EO
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1 1 001' CALCULATE GLIDE SLOPE ANGLE FOR SIDEBAND REFERENCE SYSTE 
1 1 1 01' OPTJONa RECALCULATE ANTENNA HEIGHTS 
1 1 201' 

130 2100 WRITE(6,70l
140 READ ,HT 
150 WRITE(6,60l
160 READ ,RAT 
170 Jf(RAT.E0.2.5lFAC:I .4 
180 IFIRAT.E0.3.lFAC:I .33 
190 IFIRAT.E0.4.lFAC:1 .25 
200 CS:ARSIN(I .4793/Hll/FAC,DEG
210 2101 WRITE(6,95l 
220 WRITEl6,9Sl 
230 READ .SEL 

n 240 IFlSEL.EO. 'N'lGO TO 4200 
I 250 lf(SEL.NE. 'Y'lGO TO 2101. --..1 

260 WRITElS,99l 
270 READ ,APA,DPA 
280 GS:CS+IDPA-APAl 
290 CO TO 1301 
300* 

https://lf(SEL.NE
https://IFlSEL.EO


310* CALCULATE GLIDE SLOPE ANGLE FOR NULL REF/CAP EFF SYSTEM 
320* OPTION, RECALCULATE ANTENNA HEIGHTS 
330:J 
340 2200 WRITEf6,15l 
350 WRJTEf6,75l 
360 WRJTEf6,80l 
370 READ ,HT 
380 CS:ARSJNfl .4793/HTl*DEC 
390 2201 WRITEf6,95l 
400 WRITEf6,96l 
410 READ .SEL 
420 JFfSEL.EO. 'N'lCO TO 4200 
430 JFfSEL.NE. 'Y'lGO TO 2201 
440 WRJTEf6,99l 
450 READ .APA.DPA 

'') 1460 GS:GS+fOPA-APAl 
I 1470 2202 WRJTEf6,15l::.0 

480 WRJTEf6.30l 
490 WRITEf6,35l 

1500 READ .SEL 
1510 JFfSEL.EO. 'CE'lCO TO 11'00 
1520 IFfSEL.EO. 'NR'lCO TO 1200 
1530 CO TO 2202 
1540* 

https://IFfSEL.EO
https://JFfSEL.EO
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1550* CALCULATE NEW A-RATIO 
1560* 
1570 3000 WRJTEl6,14Bl 
1580 READ ,A,B 
590 ARAT:.A/.7*8 
600 GO TO 4300 
610* 
620* OUTPUT 
630* 
640 4000 WRITEf6,10BlHT3,HTI,HT2 
650 GO TO ggg 
660 4010 WRJTEIS,I0BlHT3,HTI.HT2 
670 WRITEf6,105lOFFSTI,OFFST2 
680 GO TO ggg 

n .690 4100 WRITEfS,II0lHTI,HT2 
I 1700 GO TO 999~-~ 

710 4 I 10 WRITEf6,110lHT1,HT2 
720 WRJTEfS, 115lOFFST1 
730 GO TO 999 
740 4200 WRITEfS, 120lCS 
750 GO TO ggg 
760 4300 WRITEIS, 150lARAT 
770 GO TO ggg 

1780* 
1790* 
1800 999 WRJTEfS, 1601 
1810 READ .SEL 
1820 JF fSEL. EO.' 'l GO TO I 
1830 GO TO ggg 
1840* 



1850 15 FORMATf1H1 ,"ENTER ONE OF THE FOLLOWING:")
1860 20 FORMATfJH ,T5,"'H'- TO CALCULATE HEIGHT OF ANTENNAS")
1870 25 FORMATIIH ,T5,"'G'- TO CALCULATE GLJOESLOPE ANGLE"l 
!880 30 FORMATIIH ,T5,"'CE' -FOR CAPTURE EFFECT SYSTEM"l 
1890 35 FORMATIIH ,T5,"'NR'- FOR NULL REF SYSTEM"l 
1900 40 FORMATIIH ,T5,"'SB' -FOR SIDEBAND REF SYSTEM")
1910 45 FORMATIIHI ,"ENTER THE GLJDESLOPE ANGLEIOEGREESl"l 
1920 50 FORMAT ( 1 H 1 ' .. DO YOU WANT ANTENNA OFFSETS? ( I y OR 'N.) ")I 

1930 55 FORMATIIH ," ENTER T~E HORIZONTAL DISTANCE(FEETl BETWEEN THE ANTENNA 
AST"l 
1940 56 FORMAT t 1 H " AND THE RUNWAY CENTERLINEfiNCLUDE SIGNl"l 
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	PURPOSE 
	The purpose of this program is to aid project personnel involved in math modeling studies of glide slope sites, by condensing several operations into one easily accessible program. 
	BACKGROUND 
	Project engineers have identified some areas in the ILS glide slope math modeling process, which with modification, will increase the efficiency of the modeling process: 
	1. In order to run a glide slope math model, it is necessary to compute the antenna heights of the system under consideration. These values are then used as inputs to the modeling process. To determine these antenna heights, the operator must estimate the average slope of the terrain in front of the glide slope antenna mast. This value is algebraically subtracted from the flat earth glide angle to yield an operator corrected glide angle (OCGA). Since the glide slope math model provides a more accurate repre
	The difficulty occurs after the first modeling attempt when the new antenna heights are being computed. The OCGA used to compute the original antenna heights cannot be conveniently saved in the input or output files of the math modeling program without modification of the program. To avoid this the operator records this value in a logbook. This has proven to be cumbersome and the idea of a short program to calculate this value was conceived. 
	2. The operator must occasionally determine a new value for the ratio of the separate sideband amplitude to the carrier sideband signal amplitude (A-Ratio) based on the old value of the A-ratio and the desired glide path width. For convenience, this calculation is included in ANTHTSl. 
	DISCUSSION 
	ANTHTSl is an interactive program written in FORTRAN and usable on the Honeywell 
	66/60 computer. The following portion of the discussion refers to the flowchart in Appendix A. The program first clears the screen and initializes variables RAD and DEG to values of 0.017453 and 57.2958, respectively (page A-1). These two variables are used throughout the program to convert angular values from 
	degrees to~radians and vice-versa. The variables SEL and SYS, declared as character variables at the beginning of the program, are used to guide program control to the 
	proper point in the program based on user responses to various prompts from the program. After start-up, the program presents the user with a menu from which the user selects one option: antenna heights calculation (A-2), glide 
	slope angle calculation (A-3) or A-Ratio calculation (A-4). If the antenna heights calcuation is selected, the program will request a value for glide slope angle (all angular values should be in degrees; linear values in feet). The program will 
	1 
	then request horizontal and vertical components of the terrain ~n front of the antenna mast. If the terrain is considered to be flat earth, the user should enter zero for each component. For terrain that slopes downward from the mast the user 
	should enter a negative value for the vertical component. After the user enters these values, the program will compute the OCGA and then request the user to identify the antenna system. If the sideband reference system is selected, the operator must input a value for the ratio of the upper antenna height to the lower antenna height. At this point, sufficient data has been entered to allow the program to calculate the antenna heights for the antenna system. The program will provide the user with the option t
	Function: Calculate antenna heights for any one system. 
	Inputs: Glide path angle 
	Horizontal component of terrain in front of mast Vertical component of terrain in front of mast Antenna heights ratio for sideband reference system 
	Function: Calculate antenna offset(s) for any one system. 
	Inputs: Antenna heights Minimum horizontal distance between the mast and the runway centerline 
	Function: Calculate glide path angle for any one system. 
	Inputs: Upper antenna heights for null reference or sideband 
	reference systems Middle antenna heights for capture effect system Antenna heights ratio for sideband reference system 
	Function: Calculate new A-Ratio. 
	Inputs: Old A-Ratio Path width 
	Appendix B includes several sample runs of ANTHTSl for verification purposes. Pages B-1 and B-2 both show calculations of antenna heights for a three-degree null reference antenna system. The run on page B-1 is calculated using level terrain and page B-2 shows the same computation with terrain rising from the base of the mast at almost exactly a one-degree slope. This yields an OCGA of two degrees. DOT/FAA Order No. 6750.68, Chapter 2, Par. 10, Page 15, Table 2 confirms the values calculated in these two ru
	2 
	three-degree sideband reference antenna system. Pages B-5 through B-7 verify the accuracy of the glide slope angle calculations when using different antenna heights ratios for the sideband reference system. Page B-8 checks the reliability of the antenna heights recalculation function described in the background section of this report. The resultant values for all of these runs can be confirmed using the previously mentioned source. 
	Appendix C is a listing of the program. 
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	210 2101 WRITE(6,95l 
	220 WRITEl6,9Sl 
	230 READ .SEL n 240 . 'N'lGO TO 4200 
	IFlSEL.EO

	250 . 'Y'lGO TO 2101
	I 
	lf(SEL.NE

	. --..1 
	260 WRITElS,99l 
	270 READ ,APA,DPA 
	280 GS:CS+IDPA-APAl 
	290 CO TO 1301 
	300* 
	310* CALCULATE GLIDE SLOPE ANGLE FOR NULL REF/CAP EFF SYSTEM 320* OPTION, RECALCULATE ANTENNA HEIGHTS 330:J 340 2200 WRITEf6,15l 350 WRJTEf6,75l 360 WRJTEf6,80l 370 READ ,HT 380 CS:ARSJNfl .4793/HTl*DEC 390 2201 WRITEf6,95l 400 WRITEf6,96l 410 READ .SEL 420 . 'N'lCO TO 4200 430 . 'Y'lGO TO 2201 440 WRJTEf6,99l 450 READ .APA.DPA 
	JFfSEL.EO
	JFfSEL.NE

	'') 
	1460 GS:GS+fOPA-APAl 1470 2202 WRJTEf6,15l
	I 

	::.0 
	480 WRJTEf6.30l 
	490 WRITEf6,35l 
	1500 READ .SEL 
	1510 . 'CE'lCO TO 11'00 
	JFfSEL.EO

	1520 . 'NR'lCO TO 1200 
	IFfSEL.EO

	1530 CO TO 2202 
	1540* 
	1550* CALCULATE NEW A-RATIO 
	1560* 1570 3000 WRJTEl6,14Bl 1580 READ ,A,B 
	590 ARAT:.A/.7*8 600 GO TO 4300 610* 620* OUTPUT 630* 640 4000 WRITEf6,10BlHT3,HTI,HT2 650 GO TO ggg 660 4010 WRJTEIS,I0BlHT3,HTI.HT2 670 WRITEf6,105lOFFSTI,OFFST2 680 GO TO ggg 
	n .690 4100 WRITEfS,II0lHTI,HT2 1700 GO TO 999
	I 

	~-~ 
	710 4 I 10 WRITEf6,110lHT1,HT2 720 WRJTEfS, 115lOFFST1 730 GO TO 999 740 4200 WRITEfS, 120lCS 750 GO TO ggg 760 4300 WRITEIS, 150lARAT 770 GO TO ggg 
	1780* 1790* 1800 999 WRJTEfS, 1601 1810 READ .SEL 1820 JF fSEL. EO.' 'l GO TO I 1830 GO TO ggg 1840* 
	1850 15 FORMATf1H1 ,"ENTER ONE OF THE FOLLOWING:")1860 20 FORMATfJH ,T5,"'H'-TO CALCULATE HEIGHT OF ANTENNAS")1870 25 FORMATIIH ,T5,"'G'-TO CALCULATE GLJOESLOPE ANGLE"l !880 30 FORMATIIH ,T5,"'CE' -FOR CAPTURE EFFECT SYSTEM"l 
	1890 35 FORMATIIH ,T5,"'NR'-FOR NULL REF SYSTEM"l 1900 40 FORMATIIH ,T5,"'SB' -FOR SIDEBAND REF SYSTEM")1910 45 FORMATIIHI ,"ENTER THE GLJDESLOPE ANGLEIOEGREESl"l 
	1920 50 FORMAT ( 1 H 1 ' .. DO YOU WANT ANTENNA OFFSETS? ( I y OR 'N.) ")
	I 
	1930 55 FORMATIIH ," ENTER T~E HORIZONTAL DISTANCE(FEETl BETWEEN THE ANTENNA AST"l 1940 56 FORMAT t 1 H " AND THE RUNWAY CENTERLINEfiNCLUDE SIGNl"l 1950 60 FORMAT ( IH ," ENTER THE HEIGHT RATIOISIDEBAND/CARRIERl"l 1960 65 FORMAT I IH , T5," 'GO' -If NOT SIDEBAND REFERENCE SYSTEM'') 1970 70 FORMAT I 1H , " ENTER HEIGHT fFEETl OF UPPER ANTENNA'' l 
	1980 7 5 FORM AT I I H ,T5,"1l HEJGHTfFEETl OF UPPER ANTENNA FOR NULL REFERENCE 5 
	n 

	I 
	TEM"l 
	0 
	1990 80 FORMATflH ,T5,"2l HEIGHTfFEETl OF MIDDLE ANTENNA FOR CAPTURE EFFECT STEM'' l 
	• l 
	• 

	2000 85 FORMATfiH ,T5.~'A'-TO CALCULATE NEW ARATIO~l 2010 90 FORMATf1H .~ENTER HORIZIXl AND VERTIZl COMPONENTS OF AVG SLOPE OF T RAIN IN FRONT OF MASTfFEETl"l 
	2020 Q5 FORMATfiH ," DO YOU WANT RECALCULATED ANTENNA HEIGHTS BASED ON THE 0 FERENCE BETWEEN'' l 
	2030 Q6 FORMAT f 1H '' ACTUAL PATH ANGLE AND DESIRED PATH ANGLE?f 'Y' OR ~N'l"l 2040 gg FORMAT f I H " ENTER ACTUALfAl AND DESIREDIBl PATH ANCLES(fA,BlDEGREES l 
	2050 100 FORMATfiH '' UPP ANT HEICHT.",F7.2,5X,"MID ANT HEIGHT.",F7.2,5X,"LOW NT 2063 105 FORMATfiH "UPPER ANTENNA OFFSET,",F8.3,5X,"LOWER ANTENNA 9FFSET.", 
	HEIGHTa",F7.2l 

	. 3) 2070 I I 0 FORMAT f I H "SIDEBAND ANT HEIGHT:",F7.2,5X,"CARRIER ANT HEJGHT.~,F7. 
	n 
	2080 I I 5 FORMAT ( I H " SIDEBAND ANTENNA 2090 I 20 FORMAT ( I H " GLIDESLOPE 2100 I 4 0 FORMAT ( I H " ENTER COURSE WJDTHIAl AND OLD ARATlOIBl -lA,Bl"l 21 10 150 FORMATfiH " NEW 2120 I 60 FORMAT ( I H " PRESS 'RETURN' TO CONTJNUE~l 2130 END 
	OFFSET,",f8.3l 
	ANGLE:",f7.2l 
	ARATJO.",F6.3l 

	I 
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