s (HEREA] - ')

BT FALLITEES VOR/D
> T )| 4%

Zz

ARG -
Rt

IGANEES
HH S -
e HI

RNz R iR R =

£ EH (THAR)
whn (LB R)
5= B e
103/5/24~103/6/13
103/7/28

A (A PR



E Y ettt ettt ettt ettt bttt ettt st 3
R o et et b st s s 4
PRI coeveterenertstesetese st sttt ettt et st et e sttt b s e Rtttk R Rt s bRttt ettt e e 5
VIOR cetettntietetetenentsts ettt ettt ettt ettt ettt e st e s et ettt e s ettt et e s et et tene et s ee 5
= S VOR FHHIL ottt ettt 5
T TEBEBE ot 8
=~ DVOR REARAVIETHE oottt 18
Vg ~ 1150 A Doppler VHF Omnirange (DVOR).uecvvevveeeerieeieseeieeeesie e e 19
71. ~ Table 4-1 Standards and TOLETANCES....vevvrvevirirreiriiiirieereeere e 45
75~ PERFORMANCE CHECK PROCEDURES ..ot 47

1= ~ Syntersizer CCA 22 Carrier PLL Control Jz Carrier-Sideband Phase Offset 2

B T weetteete e et e et e et e st e et e et e s—e e et e e —e e e bt e et e a—e e e bt e et e e bt e ehaeeatesaeesteere e sreeenns 75
JI~ Sideband Phase OFFSEE ZR T woveeeeeeeeeeeeeeeeeeeeeeteeeeeeeseeeessseeseesesseeesessesesssesenenes 82
T~ FREHIEEL oottt 84
—+ ~ sideband antenna 2 EFHEE TTIE v, 87
—+— ~ Physical makeup of the alfor 100 anteNNa . veerverererreereeererreereeeerereereenns 91
T HREE L UPAAE JT725 ettt 93

DIME ettt e e e e e e ebr e e e e e tbe e e e e e eaaraeeeenaaees 98
s DME BT .ottt 98
N =t A e TR 100

1. AP B T (Local Control Unit » LCU) wovveeveveeennerieieicesereseeciceenes 102

2. {RIIZRTA 25 (Low Power AMplifier » LPA) coveveveeveeeeveeeeeeereeeeee e 105

3. BAUS/EE B2 25 (Receiver/Transmitter Controller > RTC) vevvevevneene. 107

4, BETE R (MOMITOL) +ovvevveerereeeeeeseeeeeeesseeeessesessesseesess et stesssesseseseseteseseassnans 107

5. #EIFEFI 2247 (Remote Monitoring System * RMS).veveevvevvereeervenene 109

6. FACIIIES FEAH .vveieeeeetee et ettt ettt ettt e s ste et e s aaesa e s beesnaesreesaneans 110

1



7. BT INEITACE AR .ot 111

I =k == oy =TT TURRRROT 111
L. B R R L SR oottt et et et et e e et et et e e e enens 111
2. DME Za 5 E TR HIER oottt e et eeae e e eeeeeseeens 112
DT S PV T vt eeee e ees e s e e e es e e s es e e s es e seseseeseseaseseseseseeeesareas 113
L PIVIDT A oo ee e e eee e e e s e e s eeseseeseseseenenees 113
. TEIFF(BChO) T vttt ettt 122
IOMEEEIZEEG . oottt ettt ne e 125



= HEY

SIS ZIL AN - HEE S SRR R R AR E )
FTEREE - RbECRITIRZ 2 - NS DL ST VS - 28Rt 10 s
ILS/DME #5127 - b 1 LA GPS fERfteiz2 ot - B Al Mt s (i
7o ZIE > RefREE S —HIRRR - AR ZS s L% VOR/DME &%
HLE - WHRE 103 F58p2RE - DM ERTHORT T2 % - FEHRAiIRB S -

APRERRGENE - HAREIRENEEE N RSN TR - WG
Iz pe (e A e S i SELEX Systems Integration) (B AT T/l SRERTE + AZKFI6R H HY
FoRE IR ERR B GER » PURCER B B R E Rk 4o P st > (A= Z4lH]
(CREREZ S — T &GN - IR T e A R ~ SRR IFRIThRE - HREE IR MRAE B
PR A B R A BRE T RSB AR SRR - T 20/ 8 B
BE ° FUC SRR AT (0 88 R A AR BLRIER T [H A 2 BURS B RGSZH/I Y
BRI = ~ BUK - H[E RIETHITE N B4EE s frvRimss 1 - e
TR ZERA— (/07T



LZEH REMZERIRNIRBSEE
EEEERZERAPNETEE
mhm  RAMZERRRESEE
BRI =ETHE
—H#RE103405H24 HERE 1034060 H 13 H -
=R

1035505 H 24 H © RIEREARERMIZEDINE - Dbk EEISHSRIR R B &2
PR - PSSR BN DL 0 B R Z =T
1 -

10305 H 25 | EZI=F B R i e s S B PR A5

103 405 H 26 H~ 1034 06 H 11 H * * SELEX alll& 0BT HE1 17 K2
VOR/DME g% {53l 4k -

103506 A 11 H * &ARSSEINTZEITR - F 22 B A B RGETRETTH %
SR BB AR -

1034506 H 12 H © [EF2 IS AR B PEAS I SR R A 2= DA AR TR T B
PRI -



VOR

— ~ VOR Fgiit

VOR feHATR AL B2 S BE TR - fitkE b B IR ERa BRI ~asts
R JECEEE ZEEFFRAT > FRAI(TO)ECE [ (From) VOR - ik AT DUZ RERER AYFE [H]
B MRS SIS ) -

VOR 47/£ CVOR (Conventional VOR ) > k& DVOR (Doppler VOR) > [ CVOR B 5%
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Figure 1-1 Dual Doppler VHF Omni-range (DVOR) Station with TACAN




— -~ TR
DVOR HY#EAE J5AR IR TS AT #OR (carren) BRI {[E 30 HZ HUE5% » HARILREAVART =
o Wil 2 RSB AR AT S AHL
SEHIEAE TR H—E L 30 HZ RS2 AS 5 IRIR ST EOR MERS - Sk
B AM)E ST EHS B LAY carrier REFAZE R —E/KFHE 2T HMEAEE > &
{ElEEH B AR —(EEP RS » TERTAY Ao A — (B E 5 (ir A AR 81
1 30 HZ {59% -

NOTE
DVOR WAZE4%7 BIEEST upper sideband Al lower sideband HYSEZE » M{M¢ carrier AR
1 9960 HZ, 1150A DVOR EA &Rk as(synthesizen e » BFRVSETH T b
B HIRENN 9960 HZ DLE IS & HIARAS L 9960 HZ ©
AR (S 57 A (R3S (E H VR R 2 Y 9960 HZ Bl &S - (MESRIECE LR
g 2y 77 2N 5 carrier UK 0 AEHE carrier HUHRNE 82 5 208 0l 2 Byze
88, R Ryttt 245 H sideband KERFT o7 RIZESTHY upper K lower #Y sideband {E 554
BOAE carrier FfiE S 7E 22 N4 5 A 4B SR FTE ST (E 55 -
Upper 1 lower HY sideband {Z55% 77 AIAE carrier #HY_F 1 K T H~FE51irf% 9960 Hz -
A6 B & ISR A A7 IEERS R E A —(E & R (E 9% IMEEI RN T
9960 Hz HY#iRIE 552 -
BIECRZ AR RS R DL 30 Hz YRS AR EMRZEEE » sideband (E57 & #IEF 173 BC
FI] 48 f sideband K&¢ > WiEiE 48 FRRGIEH HE - DUEHEAY T =R ERE R E TR
[ FH¥ YRR » 7E sideband RERAYIEIE DU 30 SRV 1 e - A—IRRG#
5F upper sideband signal * 55— FRHIZ£5} lower sideband signal °
1% rotating sideband sources F1%& J7 & B~ AV EIES IS IV ARCRTE » 12 30 BhzkiyZR
ML > BIZZFNHY sideband [E5RAVRE(LZTE 30 Hz AYZEE » RHERZ EIIEOR
EAE 30 Hz HUARARGREE -
TERTHEE U > 7€ 9960 Hz 1Y FM Bl L HY 30 Hz 19S55 >
30 Hz FM {55809 iz B UCRERY U7 i B b 2 PR AR A 1L
FAN BRI AL E > 30 Hz mTE B AL SRV Az A— AR 4k
sideband KEARIEFFHTEEEN B carrier 1Y 30 Hz HRIE 8 S22 Z A A A [5]— B R iU
HHYELEL 72 DVOR 1Y 0 FEWEAEIF 22 (59581 30 Hz S0V ALE T2 1E FHY
(in phase) °
BRI AV B TR S IEIF SRS B, rT YA (S 58 (30 HZ EM)F AR 2%
{E98(30 Hz AM ) » {4 : BHZEFE DVOR #YPEE » 30 Hz Y FM {E59F%85: 30 Hz
AM {E9% 270 J& HIBEAEALERITERI(E 30 Hz (S92 AE 2= - RS2
SR SRR - EiG R EE RIS 30 Hz 1Y AM E55% 1% 30 Hz 1Y FM (E5RAVE
L
HERRENE R IELLT sideband KREREIEIVERS » R TIERAVE & -
BN« 57E sideband REAREFEIVEIRAE 44 'R (13.4112 A ROEF » HzEA: 480 HZ
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M ARFRR RIS /AT 113.85 MHz » B4R 454 Hz MR RIRR(RTS 2 1E 108 MHz » &
42 497 Hz Wi KRR R 2 AE 118 MHz » RIE EAH ¥ EAY (R A=54¢ 15.13 (FE 108
MHz) £ 16.57 (£ 118 MHz) °

R (deviation frequency) Z STHEATAIT
fa=v /A

fa: fRZEAEZE (deviation frequency)

f:DVOR #E=R

7 : Sideband R&R[EIEH L

@ =2rf 7 =3.14159 f=30Hz
V=7 @

A =DVOR #E#Ff = 3/ DVOR #%

FEZR (R 7= (deviation rate) = fa /30

F4n:
sideband R4FHVEIFER B 44 R (13.4112 AR » DVOR #8575 113.85 MHz »
HiRZEAREREAR MR 2R 2 5T BT ¢

7 : Sideband KER[E[EFE =13.4112m /2

@ =2rf 7 =23.14159 f=30Hz

v=7w = (134112m/2)x2x3.14159 x 30 = 1263.975 m/s
A =3x10%(113.85x10° = 2.635 m

fa=v /A =1263.975/2.635 = 480 Hz

it DU 728 (deviation rate) = 480/30 = 16

il -
sideband R4FHVEIFER B 44 ] (13.4112 AK) » DVOR #8525 108 MHz °
HiREER M mER T EUT ¢

fa=v /A
7 : Sideband RAREIE 1L =13.4112m /2
w=2rnf 7=23.14159 f=30 Hz

v=y @ = (134112m/2)x2x3.14159 x 30 = 1263.975 m/s
A =3x10%(108x10°) = 2.778 m

fa=v /A =1263.975/2.778 = 455 Hz

At LU 7= 2 (deviation rate) = 455/30 = 15.167
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sideband KRG EEE B 44 '] (13.4112 AR » DVOR #8E% B 118 MHz >
HRZEARR MR R 2 5 EaT ¢

fa=v /A
7 : Sideband RAR[EEHFE =13.4112m /2
w=2rf 7=23.14159 f=30 Hz

v=y @ = (134112m/2)x2x3.14159 x 30 = 1263.975 m/s
A =3x10°(108x10°) = 2.542 m

fa=v /A =1263.975/2.542 = 497 Hz

At LU 7= 2 (deviation rate) = 497/30 = 16.57

2-1 : DVOR L{FAE Fc PRI HAYH) DVOR SFRMHEE -

Fe
Remember that the 9960 Hz And.that the frequency
sidebands vary in frequency at deviates from 9960 by
a 30 Hz rate. 480 Hz each direction.
F¢ = 9960 Hz Fc=30Hz | Fc+30Hz Fe +9960 Hz
Fo-1080Hz) A~ .. 'h" ™= = .”{’m TNS(Fe » 10840 Hz)

This 480 Hz variation is
expressed as Deviation Ratio

(ideally 16:1)

TS - A v R *=1 —Twm T Te

o U e

(o= i et TR T
2-1
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e d S T
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U

2-3 EfUERAIY DVOR ZF 77 » AM 7%%1%& FM AE(ir 180 f&
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N OO
2 \[ 4 O
O
O
@) O
—generatorjE 4 %
Eif JEN O O
{E95% O
@) O
5 —generatoriE OO oo
A (EBR ARG %o o®
o O )
FR(E9k Og?ﬁ 27
USB
2-12

ODD ANT
/1\/;\ SIDEBANDS 1 and 3

EVEN ANT 48 2 4  SIDEBANDS?2 and 4

SUM IN SPACE

The Sinewave which produces these lobes is 360 Hz.

2-13

2-16: FRFIRIIGEE(EHDEIR -
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30 Hz

9960 Hz audio signal

2-14 9960Hz ZHa{E55 1A 30Hz SE) EAER (9480~10440Hz)
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= ~DVOR R&HIFRH
DVOR Z&AI R Ry R4 E R — (e e - 18 RGN —Ima8 5T upper
sideband {E59% » S5—ImHY RERHIZE S lower sideband (S5% °
FIFHER R 44 IR(13.4 A R)TEEE R 48 17 sideband KEELAEFHITTEZK
RN — B - AR BN —{E 27517 carrier {F5% (reference carrier)
“F R R 4R g (simulated antenna rotation) BT RARATUE L)
& upper sideband source BRI MUMEAS BN » [R5y Doppler XUMEHIRE £ (5 54 A F it
TSRS RS Fe+9960 Hz » i 7 lower sideband source RIJE RSk - FER
SRRV Fe-9960 Hz (Fe E# R Carrier frequency)
FE AR IS B IR L R S LB R 7 25 A48V igiEi(simulated rotation) » gz RHYAHRS
F e o R T WA (B S8 5T Y R AR P Rl Y L 4R LA ] U R 3 £ = B RR (2

s PR Ry BI% EE25 A FE R {E sideband sources ¥PEFCEIHE) (R BNR MRV - fFi5
—Z]| sideband sources FIFFIEREI I ~ fE 20 HE LAY
Frit&ia%E/r DVOR [BIEHR[EIAL BT E £ A BRI EEE R —E
Ty llb A 12 R [E L B Fr i R AY 30 Hz FM (S558A —(ERERIHE AT
itz i%AE DVOR LB E » H 30 Hz FM AY(S SR 00 2R 30 HZ AM (S5%[E
FEAL R ES 9% EIRF (47 8 i (2R A0 IE A AS B -
B TEHRE B BTN OEMEST ¢ 30 Hz YRR FH S0 S8 118 48 H F =g WL
AR 2], 55 B e = (simulated rotating) RAREFAT 1 5 K4 K 25 SERAREIE AT
(1 SRREAAEIL » 25 FRREGMUAER) - FH(COREILHI R R4 lower sideband HY
(B (Z 57 DL K G FE Y R 4558 5+ upper sideband AYIEE(E(Z5% > AIl lower sideband R
JVINTTT upper sideband FEESEFE TN © BIEOR AR IR 2 9960Hz [A]_ B3 HILA R
30 Hz FM {E 97 IE4F BRI IEZ A X -
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~ 1150 A Doppler VHF Omnirange (DVOR)

: : The Counterpoise
Ring of 48 Sideband Carrier Antennain the is used for clean
Antennas. center of the ring, reflection of RF

/ pattern

= g

B The Transmitter is
located in the shelter

.t e Ty e B L R T R
-

et TR

1150 A Doppler VHF Omnirange (DVOR) & 100%HY solid-state Fr&H K -
e s SRS T

(A) Local Control Unit (LCU) CCA

(B) Synthesizer CCA

(©) Audio Generator CCA

(D) Sideband Amplifier CCA

(E) Commutator Control ~ CCA

(F) Carrier Power Amplifier CCA

(G) RF Monitor CCA

(H) Monitor CCA

(I) Low Voltage Power Supply (LVPS) CCA

(J) Test Generator CCA

(K) Remote Monitoring System (RMS) Processor  CCA

(L) Facilites CCA

(M) Battery Charging Power Supply (BCPS) CCA

(N) Interface CCA

(O) AC Power Monitor  CCA

(P) Commutator CCA

(Q) Transmitting Antenna System

(R) Field Monitor Antenna

(S) Portable Maintenance Data Terminal (PMDT)
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Cabinet Front
Location of Major Assemblies in the Electronics Cabinet (Front View)
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MTERFACE CCA
orzwr | U0

ACPOVWER
wosror | 48

RIGHT LEFT

Cabinet Rear
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1A51£ = 2 :_ : __,,: ; = —‘ | = 1A11 :i_:5 7
ANTENNAS _(.; W Il e i Am%%?&hQ' o ‘
i T EEmpETe f =1
il [ Rl W o
n IRl
HE L]
/¥ J7Commutator 1A10%H T H T
el P AL T EEEEEE I FCOMMUTATOR CONTROL
E/ﬁ%ﬁi\\& '« .= A4A5
EﬁComr;utator 1A115% [l ﬂ [] Commutator controlf54H &
ERBORER : RIS '35:. T EEECommutator {7HY

Diode switches

Lm0l
B i

CAGINET FRONT

Monitor Antenna 3B &« \
Carrier Antenna #« v

300 - 360 feet

Monitor Antenna Cable
_—-——.__..-._.--.—_

48 Sideband Cables 7
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DA EgR Ao RlFG a0 T
(A) Local Control Unit (LCU)

CCA

LCU JEE VOR M2 3G kR huE & iy iREE & EH,LCU 2 HERET
Transmitter ~ Monitor PAKz System HYETE ~ FEEEAIFEH] -
DL T3 H VOR Monitors alarm FTagEay sl shutdown, I B~ H
ST -

TRANSMITTER

®

[ Y[
SEUECT

K i
(] == 1
EiRJEi

MONITOR
INTEGRAL STANDBY
NORMAL ALARM NORMAL ALARM
PRMATY SECONDARY PRIMARY SECONDARY
0] o o] [e R RNe] o] O 0
o o o | a0 o o s
SYSTEM
[« Q) MAMNTENANCE ALERT
LOCAL (O REMOTE CONTROL FALLI
conmoL|
O eamERY FAULT
O OnBaTERY
O INERLOCKED OFF
fres
Q LocuroweRoH QO  volume

Integral Monitor1

Az Angle XXX. XX
30 Hz Mod XX. X
9960Hz Mod XX.X
Deviation XX.X
RF Level X.X

| Prev| | Main| | Next|

1150A-0015

Integral Monitor 2

Az Angle
30Hz Mod

9960Hz Mod

Deviation
RF Level

" Prev

' Main |

XXX XX
XX.X
XX.X
XX.X
XX

| Next |
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(B) Synthesizer CCA

Synthesizer 4 Carrier »  upper sideband A1 lower sideband 2 3 {& RF

{5744 Transmitter

5 3 {i board ££ Synthesizer Assembly N :

1. Carrier board £t carrier HE AR FZEHIHVRE J145 Carrier
Amplifier °

2. Sideband board EEA: upper sideband F1 lower sideband HYAHZR4E
Sideband Amplifier Assemblies ©

3. Interface board FefLE#HER R L BLFEE] Audio Generator Al
RMS processors FYEUA 1 TH B ©

(C) Audio Generator  CCA
Audio Generator ~ CCA #2H: = (¥ Zii ! :
1. $2Ht Commutator HYVIIR(Z5E
2. ¥2fHE CSB #Y Audio {Z5%: 30 Hz + 1020 Hz + Voice + DC offset °
5F 0 Audio {E5REES1E DC offset _F, & DC offset HETL T 8551 -
3. 2t sideband PUEEEMHY Audio Signal °

(D) Sideband Amplifier CCA
Sideband Amplifier Assembly ZZZE1E DVOR %2815 middle rack (1A4) >
{ CH t95 Wit Sideband Amplifier f84H > H & —{& Sideband Amplifier
fEgH S EE A W 77 B RE (S5% » WIS 9F 802 = N EOR A2 9960 Hz
(upper sideband) » BGE WI{E(E FEED (R ECEFH2 9960 Hz(lower
sideband) ©

(E) Commutator Control ~ CCA
Commutator Control CCA #HFEF({ER R CCA E—f#& 25 THY cable £ - &
cable FNAEJF/Z2K H control rack NHYR{E Audio Generators HYH: A1 —1H -
Commutator Control CCA H{ 1 EEHATEIWIE 40 pin #Y connectors * 12 By
{[ 40 pin Y connectors #HFZZA H Commutator CCAs HJHE4R (ribbon
cable) °
Commutator Control CCA FEFE{E Sideband 1 K4#% Sideband 48 K&ARAYFT
HEEUR(E5E -
Commutator FYVJHAIEHE 522 2K E 72 Audio Generator CCA e
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(F) Carrier Power Amplifier CCA
BN OR 88 — (B HOR R 2R AV BB RS R 7 401 - SZ4H Rt 2 S SR IEAH
K 1/0 > BRI E ZFEEA 25(Audio Generator) FUHZEHI{E 5T » 2 & 32 HIFT
FEATHLL RE SHEERRIG - FE4LIFAESOTE ARG 2 S0%HY AM 382 TR 100
FLEGEE S HIE R D -

(G) RF Monitor ~ CCA
RF Monitor Assembly ZZ2E(F DVOR #2244 middle rack (1A4)
The RF monitor assembly functions as an RF detector/amplifier and
distributor of the detected RF signals °
51 carrier power * RF monitor assembly A48 —{f high power HY dummy
load M2 BEEHEVR b IEREVR EHEEE4HAY chassis |
PI Bz RF monitor assembly PN 4 {& sideband dummy load °

#F DA 7 @ Module FYESERIZAT ¢
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55427 Controd Signads COMMUTATOR
CONTROLLER

¥
g
#

:
l

48 Cables
¥ T Sideband
Antennas
| mamz | —
S L [ Sm—
- )
£ nch AT
SIDESAND i SInERAN | caumon |
1 | £ B
Moduiston | sipesswp | [ SIDEEAND
3 | r E]
s
A e i T (0 aBmi
+ o/
%
P :
3 & I
-2 — F‘"'L\
-4 = Ar
*1., awmcH
SIDESAND J SIDEEAND
2 | F
b Y
S SIDEBAND = SIDEEAMD
» : v ; -
h"
| o=
A
oW o I 4 il
|LdBm) "
L] i | £l =]
CARRIER A as CARRIER
S¥NTH s 2 o . [ SYNTH
\\u—' —*
i
A o 3
T_ﬂ_l I_ ]

SERLA. DATA TO Rlls
ALDHE AUD

- - « | L
GERERATOR GENERATDR
EERIAL DATA TS RAES

Simplified DVOR Transmitter Block Diagram
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Carrier Antenna

F5427 Cantrel Signals COMMUTATOR forkd
BankZ —
IR E— . St
Antennas
— Bank1 —
S\DEEAND Ny SIDEEAND Wl
L - ,J : E(D d B
o S\DE‘BAND SIDE‘BAND
The Audio Generator i L [
produces the sinewave which — .
will provide 30 Hz AM o <
modulation. | 1 w
// TN //'_‘\ SYNTH CARRIER: :'"':N/ L SYNTH
/ _ e — L f
i d ]
N P

|

AUDID
—
GENERATOR

SERIAL DATATO RS

AUDID
+ GENERATOR

Carrier Antenna

S

423 Control Signals COMMUTATOR
CONTROLLER

—

Bankd  +—»

Bank3
48 Cables

¥ To Sideband
Antennas

—  Bankz ——p

— Bankl

1020 Hz appears on the 30

LIS P
SIDEBAND smEBanp | Medustien
4 4
Modulatian
SIDEBAND SIDEBAND
7 3 [« 1]
"
N W(g dBm)
2
i & RE
e
SIDEBAND J L SIDEBAND
z | 2
SIDEBAND T SIDEBAND
T r 1
t e t

Hz audio. o

CARRIER
SYNTH “0F

———

AUDIO
GENERATOR

SERIAL DATATO RMS

—

e
ZaTEH

= CARRIER |
s SYNTH
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The Audio signal modulates
the RF.

L

The audio signal is riding on a
DC offset. This offset
establishes the transmitter
power.
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The purpose of the biphase is
to rectify the 360 Hz sinewave.
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The Sideband Generator modulates
the LSB RF with the rectified
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The USB RF is 9960 Hz above

the station frequency.

5
SIN /\/
SIN BIPHASE

cos N\ r
N\ g

S

COS BIPHASE )

Sidebands 3 and 4 are identical
to sidebands 1 and 2, except
the RF is at the USB frequency.

w
o /\/

SIN BIPHASE

cos N - >\a

.

Sep ¥

COS BIPHASE J

use: NI~

e

use YNNI~

Carrier Antenna
Bankd I
R840 Cortrol Signals COMMUTATOR
CONTROLLER
Bank:
‘—'J—. 48 Cables
¥ To Sideband
Antennas
—w Bank? ——p
e Banki
SWEH [T
SIDEBAND siDEpanp | Mo duiation
. h
4 4
Modulation
SIDEBAND SIDEBAND e s
3 3 oz E—
LS P A (0 d B
2
3 -
&
ey *—’—l
SIDEBAND J SIDEBAND
> I 2
SIDEBAND — SIDERAND
1 r 1  h—
f I e f
—
L~ 30dB
o 2
@ dBm)
Lt A 3048
CARRIER CARRIER
SYNTH }‘.{ RE e P < SYNTH
F—
AUDIO SERIAL DATATO RMS AUDIO
— -
GENERATOR GENERATOR
SERIAL DATATO RMS
Carrier Antenna
Bankd |
COMMUTATOR:
CONTROLLER
p—  Dank}
483 Cables
p— ¥ To Sideband
—eee Antennas
—w|  Bank?z ——p
e Bkl

SIDEBAND
‘ 4

smEgANn |

SIDEBAND | Mpdulation
4

(0 Brm)

SIDEBAND
1

Wodulzton S
3
o
MEH M
+
£
2
= 2 RE
s
SIDEBAND J |_ SIDEBAND
2 1 H
SIDEBAND | —
[
#
i g
— I
0 dB
o A
® ¢Bm)
L 4 20 dB
CARRIER ~ g
SYNTH F.{ P m;:,‘/
—

AUDIO
—m
GENERATOR

CARRIER |
ik SYNTH

SERIAL DATATO RS

=

SERIAL DATATO RMS

ALDID
GENERATOR

36



Sideband 1 (sin Bi-phase)
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(H) Monitor  CCA
Monitor CCA HUAZH field monitor antenna Y RF i A(S5% » A% - 75l
TN FITEESR 28U EAVEEEHEURIE PMDT » 3 H 415 DVOR 7£ limit
(Y46 E i E N 32 4 fail Al Monitor CCA & 85— (E 5 ZARREHS R E LCU L -

(I) Low Voltage Power Supply (LVPS) CCA
AWE LVPS HIAH A eSS 2 SRR 2R |
LVPS 1A3A4 &2 1 5588 54%AY low voltage power supply
LVPS 1A3A8 &2 2 588 54%AY low voltage power supply
(& LVPS TR EMERE LR 2MER - &—(F8 LVPS E 0] LAE#Y -

(J) Test Generator ~ CCA
Test Generator CCA ¥ TRI{EIIAE

BETEE © fRtt— (AN 2 ({F 9545 DVOR HY monitors {EAFZIEMA » #5H
RMS CPU A& i 5o B2 HHIE

B AETIRE - BIREEEEDIRE - B PRSI HEEE] monitor(s) > FEHHHER
{78 PMDT 2R{EEEHGEER) » #8FE 7 I LA [EIR 2 E(tE
U5 FEYEE S HE S (voice band audio frequency) @ B 47 EEEHEE -
FINT RS 525 A HB— (i monitor 275 1F EE AVTHAE - I HAF
FURHIRE K84 alarm o

(K) Remote Monitoring System (RMS) Processor ~ CCA
Remote Monitoring System (RMS) Processor CCA fZ5f] © SEEH AR R £
&4t (controls transmitter and monitoring systems) °
RMS CCA #Er 13 {i serial ports PAK 1 {i& parallel 2 HEFTIHE
DI 7 (5 1E B VOR SUEEME VOR Z 4R ERBEAZ ] (monitoring/control) ©
RMS CCA #2275 BCPS &AL {#L&ERY DC power (battery-backed DC power
from BCPS) °
RMS CPU & —1[ micro controller ~ RAM ~ EPROM ~ EEPROM -~ bus control
11 Power monitor E&#& © RMS CPU BREH 24 ARRE 15 2EL(5 | ) FIY N Y il
= DIK AT DVOR HY monitor Bz audio generator 7 [EIAY#{E -
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(L) Facilities  CCA
Facilities CCA F2 24519 /O (system /O)45 RMS CCA - Facilities CCA
Y 26t AR H 3838 Control Backplane CCA HYERHI(FRIR) 1% » fR4%
#51 Interface CCA °
System battery - backed power supply (—f&xz 48 VDC)#E A Facilities
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(N) Interface  CCA
Interface CCA 2t RMS/Facilities /Control Backplane CCAs B4
R 2 2 I B A
1. Spare analog and digital inputs
2. Spare digital outputs
3. Temperature sensors
4. Smoke detector
5. Intrusion sensor
E5E > RS232 WIS HHEALE] RCSU A1 PMDT LA Ethernet module © FrA
IS SR AT B t0 A4S E T AR B BRI S5 2 e

(O) AC Power Monitor ~ CCA
AC Power Monitor CCA $2fit—{ERH 7> VOR Z 4 ACHI R FEBEEFT VOR Z47
REHIAS B FFNERREY 772 » Fefk&s & —(E photo switch HYERIEL £y
T EERE iR At —FEIIEESK bypass photo witch ©

(P) Commutator  CCA
A WAE commutator ZAEEFEMEARN 05 > BMMZAEE e A EJ7 oA EJT
{38, & R BR MR AR 1% 7] LR F7E 28 commutator » {EATIHIRBE G
{HIHY commutator #FHZRUJ#A RF (E57 F5 BV RER - 1ERTTHIE # X2 I
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commutator #% 2K V) RE (S5RE BRI RER - F—(E LR E
commutator)commutator A 26 i N-type #J RF ££5EH1 2 {& 37 pin #Y
D-shell 255 -
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(Q) Transmitting Antenna System
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DURe LA carrier antenna A[BL O E AR Ky 447 1Y 48 1R sideband K& > i5LL
RERZEELE /N JEER B3 B A 4 T R AR R A -

(R) Field Monitor Antenna

#[E DVOR A —{E =474 {# Field Monitor Antenna > B dipole antenna &
T 20, % antenna RIJE S MEATZEHE - — {5 cable 12 field monitor
antenna #EF] DVOR transmitter cabinet PN EY—{E#EE& 1Y power splitter

» G AE power splitter AR (& ) 2E B2 2 W3 {E Monitor CCAs ©
field monitor antenna #ZR S AEEEREE carrier K4&R 300 ~ 360 IR
(91.44 5N R~ 109.73 25 ROAVEEE | » 32 site monitor K&R A AZZHEF(T
GOl
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(S) Portable Maintenance Data Terminal (PMDT)
FEZERY PMDT ffE— G B M A/ AV S B A 228 81 DVOR Z4iF
(S ZSAYPEH] ~ 3% K monitoring HYTAE A AZE 7S B EEHEHY window
SUHRIEFEL » $REE TR E B BIEE G LG » IR = AR EE
REEECEEER > EU%T&?TTE@% B FAIERHEC S
BRI TRE AT LLAE F— 1 3-level password system ZREZ(HE:
Level 3 * 0] DA SRHVEREE KO &
Level 2 © ] DAMBIRRASESEHIEN
Level 1+ B DAS 247 0SB HT
£ Local PMDT BYBTAIIRE A LAKI A modem FIFEFEHY EEERAR S B 286 55—
EEEE RER FAY PMDT Erun -
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F.. ~ Table 4-1 Standards and Tolerances

Table 4-1 Standards and Tolerances

High

Par ter Standard Initial Operating Reference
arameter andare Tolerance Tolerance Paragraph
a. | Antenna VSWER 1.0:1 <1.2:1 =1.25:1
b. | Power Qutput
T ; ~50% of
- Value estgbllshed 20% of standard >50% of 7 ’ o
(1) Carrter by flight (-1dB) standard 6.2.2 (Operating)
inspection ’ (-3dB)
. . Standard.
(2) Sideband For 30% AM bt,aé‘i‘:}fitl‘;‘?l‘;f;;‘n £2.0% 6.2.4
T P (Modulation)
¢. | Frequencies
. . Standard. Nominal. .2.3 (Initial a
(1) Carrier Assigned Freq. Séqélélgl.(j, \g 15151;11 o prll:lrtil :(lﬂmd
=L 3o = o ATING )
(2) 9960 Hz 9960 Hz =0.02% =0.02% 6.2.5 (Operating)
(3) 30Hz Variable FM 30 Hz =0.02% =0.02% 6.2.5 (Operating)
> - ——— —
TJ{_EOHZ Reference 30 Hz £0.02% £0.02% 6.2.5 (Operating)
(5) Ident 1020 Hz +1 Hz £ Hz 6.2.11 (Initial and
operating)
d. | Modulation
(1) 30 Hz 30% =0.5% +2% 6.2.4 (Operating)
(2) 9960 Hz (AM) 30% =0.5% 2% 6.2.4 (Operating)
(3) 9960Hz Deviation o o
J . + + . \
(FM) 16:1 1 1 6.2.4 (Operating)
N , , 6.2.11 (Initial)
LY +10 +29% A .
(4) Ident 8% =1% oV 6.2.4 I:Optl"dtlll_g]
c. | Reflected Powers
(1) Reference VSWR. 1.0:1 <1.25:1 =1.25:1 6.2.6 (Operating)
(2) Sideband VSWR 1.0:1 <1.25:1 <1.25:1 6.2.6 (Operating)
f. | Monitor Alarms
)3 / ati i :
(1) 30 Hz Modulation 28% +2% £1% 6.2.4 (Operating)
Low =
2)3 / ati i :
(2) 30 Hz Modulation 329% +2% £1% 6.2.4 (Operating)

Table 4-1 Standards and Tolerances

Initial Operating Reference
Parameter Standard
Tolerance Tolerance Paragraph
](\i; 331(1 (:iilzl_ow 28% +2% =1% 6.2.4 (Operating)
](\Ji; 331(1 (:iileiOh 32% +2% =1% 6.2.4 (Operating)
= 00 —
(L_S'\?%O Hz Deviation 15:1 £0.2 =1 6.2.4 (Operating)
S{;i%o Hz Deviation 17:1 £0.2 =1 6.2.4 (Operating)
Established by
(7) Azimuth Shift Low flight inspection =0.2 degree +1.0 degree 6.2.4 (Operating)
(FI) -1.0 Degree
(8) Azimuth Shift High E{’Tflésgiiii FI =0.2 degree +1.0 degree 6.2.4 (Operating)
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Monitor Limits

(1) Azimuth Angle Low Established by FI P ) Same As
: | g -1.0 Degree =0.2 degree Initial 6.2.4 (Operating)
(2) Azimuth Angle Established by FI Same A
) ¥ s ] Same As
High +1 O Degree =0.2 degree Initial 6.2.4 (Operating)
(3) 30 Hz AM Established by FI Same A
: _ 3 o oy Same As . .
Modulation Low -.1 8% =0.2% Initial 6.2.4 (Operating)
(4) 30 Hz AM Established by FI Same A
2 . by o oy Same As ) :
l\qf[oclul?itlon High -'TI 8% =0.2% Initial 6.2.4 (Operating)
(5) 9960 Hz Established by FI Same A
. _ by 00 Same As . .
MO(IU].TQTIOIJ Low -.1 8% 0.2% Initial 6.2.4 (Operating)
(6) 9960 Hz Established by FI Same A
. . y e 0 et AS
MO(III].?TIOIJ High +1.8% =0.2% Initial ) 6.24 (Operating)
(7) 9960 Hz Deviation e
e 151 £0.1 Same As 5 a L
- _ Initial 6.2.4 (Operating)
(8) 9960 Hz Deviation 16.0 S A
) Same As
High . £0.1 Titial 6.2.4 (Operating)
(9) Field Intensity Low E\;rabh-?hed by FI 20.2dB Same As .
j : -I_.SdB 2 Initial 6.2.4 (Operating)
(10) Field Intensity Established by FI 5
o e £0.2dB Same As 6.2.4( L
. 5 Initial .2.4 (Operating)
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7~ ~ PERFORMANCE CHECK PROCEDURES

6.2

PERFORMANCE CHECK PROCEDURES

Should abnormal performance occur during the performance check procedures, refer to

Section 7.

6.2.1
a.

Battery Backup Transfer Performance Check

Logon the PMDT

Select RMS >> Status >> VOR Status.

With all cabinet circuit breakers in the ON position (AC and DC and Battery),
turn off AC circuit breaker for Transmitter 1. Verify that the VOR system
continues to function and the "Maintenance Alert" status feature
changes to indicate an alert condition.

Select RMS >> Data >> Maintenance Alerts/Alarms

Verify the "Sys 48 VDC PS 1 Failure" status feature indicates an alert

condition.

If the VOR 1s a dual system, turn off AC circuit breaker for

Transmitter 2. Verify the VOR system continues to function and the

"Sys 48 VDC PS 2 Failure" status feature indicates an alert condition.

Restore the system to Normal State

Carrier Output Power Performance Check
Logon the PMDT
Verify that transmitter 1 is operating.
Select Transmitters >> Configuration >> Nominal.  Verify Output Power is
the same as commissioning reference.
Select Transmitters >> Data >> Transmitter Data. observe that Carrier
Power for transmitter 1 1s within the operating tolerance of Table 4-1 (b)(1).
If not in tolerance perform alignment per paragraph 6.4.6
For dual system place transmitter 2 on antenna.
Select Transmitters >> Data >> Transmitter Data.  observe that Carrier
Power for transmitter 2 1s within the operating tolerance of Table 4-1 (b)(1).
If not in tolerance perform alignment per paragraph 6.4.6
Restore the system to Normal State.
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6. 4.6 Verification of BITE Wattmeter Calibration
a.  Logon PMDT, Turn RF off both transmitters.
b.  Place thru-line wattmeter in line with carrier feed cable, (see Figure 6-2).
Insert a 250 Watt plug-in element into wattmeter body.

c.  Place the system in BYPASS. Turn on transmitter 1 RF.

Select Transmitters >> Data >> Transmitter Data.  observe "Carrier" power
output. The displayed output 1s to coincide with the external wattmeter
indication £10% .

e.  If the levels are not the same, carefully adjust (on the 1A4A4 RF Monitor
Assembly) 1A4A4 R1 (CSB FWD ADJ). Turning the pot clockwise will
increase reading and counterclockwise will decrease power indication.

f. Turn off RF for both transmitters.

g.  Remove wattmeter and reconnect carrier feed cable.

h.  Remove Sideband 1 feed cable, 1A11 J25 and connect thru-line wattmeter
and terminate the output of wattmeter with 5 watt dummy load. Terminate
the open port of the commutator.

1. Insert a 5 Watt plug-in element into wattmeter body.

J. Turn on transmitter 1 RF.  Select Transmitters >> Data >> Transmitter Data.
observe Sideband #1 power output indication. The displayed output power
is to coincide with the external wattmeter indication £10% .

k. If the levels are not the same, carefully adjust the Sideband #1 forward
power detector potentiometer 1A4A1 R2 located on the Sideband
Generator Assembly.

. Turn off RF for both transmitters.

m. Remove the wattmeter from Sideband #1 position, replace sideband feed
cable.

n. Place the wattmeter in 1A 10 J25 for Sideband 2, Repeat steps h. thru m. for
Sideband #2, adjust if necessary 1A4A1 RS.

0. Place the wattmeter in 1A11 J26 for sideband 3, Repeat steps h. thru m. for
Sideband #3, adjust if necessary 1A4A2 R2.

p. Place the wattmeter in 1A10 J26 for Sideband 4, Repeat steps h. thru m. for
Sideband #4, adjust if necessary 1A4A2 RS.

q. For dual systems, perform steps h thru m for transmitter 2, adjusting 1A4A6
and 1A4A7 as necessary.

r.  Return system to normal state.
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To Carrier Antenna

. —
Carrie-::-:ed cable m /é;:\_\
)

\q_ _/ From Sideband n
feed cable g
-~ 8 A @
250 Watt —‘ 5 Watt
DCl element

%)

element
Figure 6-2 Wattmeter Set-up

6.2.3  Carrier Frequency Performance Check

a.  Verify that transmitter 1 is operating.
Connect frequency counter to "FREQ SAMPLE" jack J2 of Synthesizer
Generator Assembly (1A3A1).
c.  Observe the station operating frequency on the frequency counter. Verify
that the frequency 1s within the tolerance in Table 4-1 (¢c)(1).
d.  For dual system connect frequency counter to "FREQ SAMPLE" jack J2 of
Synthesizer Generator Assembly (1A3A11).
Place transmitter 2 on antenna.
Observe the station operating frequency on the frequency counter. Verify
that the frequency 1s within the tolerance in Table 4-1 (c)(1).
o. Restore the system to Normal State

& Al
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6.2.5 Modulation Frequency Performance Check

a.  Verify that transmitter 1 1S operating on antenna.
Select Transmitter >> Data >> Transmitter Data.  View transmitter 1
parameters.

c.  Verify that the 30 Hz AM frequency 1s within the tolerance of Table 4-1 (c)(4).
Verify the 30 Hz FM frequency 18 within the tolerance of Table 4-1 (¢)(3).

e.  Verify the 9960 Hz frequency 1s within the tolerance of Table 4-1 (c)(2).

NOTE
The frequencies displayed are measured with enough precision to certify the
operating tolerances of transmitter.

f. For dual transmitters place transmitter 2 on antenna.

g. Select Transmitter >> Data >> Transmitter Data.  View transmitter 2
parameters.

h. Verify that the 30 Hz AM frequency 1s within the tolerance of Table 4-1 (c)(4).

1. Verify the 30 Hz FM frequency is within the tolerance of Table 4-1 (¢)(3).

J. Verify the 9960 Hz frequency is within the tolerance of Table 4-1 (¢)(2).

k. Restore the system to Normal State.

6.2.6 Antenna VSWR Performance Check

a.  Verify that transmitter 1 1S operating on antenna.

b.  Select Transmitters >> Data >> Transmitter Data. Observe Carrier VSWR
for transmitter 1 and verify that this value 1s within the Operating Tolerance
of Table 4-1 (e)(1). If out of tolerance refer to Paragraph 6.4.4

c.  On the same screen, observe Sideband 1, Sideband 2, Sideband 3, and
Sideband 4 VSWR. Verify that these values are within Operating Tolerance
of Table 4-1 (e)(1). If out of tolerance refer to Paragraph 6.4.4

d.  Select Monitors >> Data >> Sideband Antenna VSWR  observe the
sideband antenna VSWR. Verify that no antenna are out of tolerance as
indicated by an alert condition.

e.  Restore the system to Normal State.

53



0.2.7

')

e T S s

6.2.9

Automatic Transfer Performance Checks (Dual Equipment only)

Log on PMDT. Select Local mode. Select transmitter 1 as main.

Select Transmitters >> Configuration >> Nominal screen
and record Azimuth Index value.

Shift the Azimuth Index by an additional -3.0 degrees so that an
out-of-tolerance condition exists for Monitor 1 and Monitor 2. Press F7 to
apply.

Verify that transmitter 1 shut down. Verify approximately 20 seconds later
transmitter 2 1s energized on antenna, then also shuts down.

Select RMS >> Config Restore  to return to original condition.

Restore the system to Normal State.

VOR Monitor Performance Check

Select Monitor 1 >> Data >> Status Screen.

Verify that no maintenance alert indications are backlit in yellow.

Verify that no alarm indications are backlit in red.

Select Monitor 2 >> Data >> Status Screen.

Verify that no maintenance alert indications are backlit in yellow.
Verify that no alarm indications are backlit in red.

Restore the system to Normal State.

Monitor Integrity Test of DVOR Monitor (Refer to Section 3.6.8.2.2)
Select Monitor 1 >> Test Results >> Completed.
Verify Azimuth, 30 Hz modulation, 9960 Hz modulation, 9960 Hz deviation,
and Ident Modulation parameters have passed the Integrity test as
indicated by a green background for all parameters.
Select Monitor 2 >> Test Results >> Completed. Repeat step b. for Monitor 2.

NOTE

All VOR Monitor Integrity tests are performed continuously in the background. The current

status of the background test may be checked by selecting
Monitor 1 (or 2) >> Test Results >> In Process.
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6.2.10 RSCU Operation Performance Check

WARNING
The following tests will remove the signal in space. A notice to airmen (NOTAM) must be
1ssued prior to starting this test and planned with Air Traffic Control personnel.

6.2.10.1 DVOR Equipment Performance Check

a.  Logon PMDT. Select RMS >> Configuration >> General

b.  Verify RCSU Configuration, "RCSU Present" box 1s selected.

c.  Select RMS >> Status >> VOR Status  verify "RCSU Connection Enabled"
status box 1s green.
Verify the "RCSU Communication Error" status box is green.

=

6.2.10.2 RCSU Equipment Performance Check (At RCSU location)
a.  Verify communications are normal.
b.  Remove status/control connection to VOR facility. Verify communications
fault exist.
c.  Restore status/control connection to VOR facility. Verify communications
restored.
d.  Turn off transmitter. Verify "transmitter off" indication is displayed.
e.  Turn on transmitter. Verify "transmitter on" indication is displayed.
If dual transmitter configuration, change transmitters.  Verify transmitter
change occurred. Place VOR system in "Local" mode. Verify alert
indication at RCSU. Exit "Local" mode.
Place VOR AC circuit breakers 1 and 2 to off.  Verify maintenance alert occurs
Restore the system on normal state.

SIS

6.2.11 Identification Frequency and Modulation Level Checks

a.  Place transmitter 1 on the antenna and place the monitors in bypass.

b.  Connect Oscilliscope with test cable to Transmitter 1 Carrier Amplifier
1A5A3-P2.  Select:
Transmitters >> Commands >> Transmitter Ident >> Continuous.

c. Set Transmitters >> Configuration >> Nominal >> Reference and Voice

Modulation  to 0%.
d.  Adjust the oscilliscope controls to obtain a pattern showing 2 or 3 cycles of
the 1020 identification modulation.
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e. Measure the high and low peak voltages and calculate the modulation by the
following relation:

Emax - Emin
% Ident Modulation = —=----=-m-mmmmmmv x 100
Emax + Emin

=

Verify that the modulation is within the tolerance of Table 4-1 (d)(4).
o.  Measure the Ident frequency and verify it 1s within the tolerance of
Table 4-1 (c)(5).
h.  Place transmitter 2 on antenna.
1. Connect oscilliscope test cable to Transmitter 2 Carrier Amplifier 1ASA4-P2.
J. Repeat steps d. e. f. g. for transmitter 2.
k. Restore system to normal state.

6.2.12  RMS Lithium Battery Check Procedure
a.  Turn OFF DVOR.
b.  Observing ESD precautions remove the 1A3A6 RMS CCA and place on an ESD
protective surface.
c.  Verify JP1 1s connected between pins 2-3 to enable battery backup.
Measure the DC voltage across the lithium battery B1.
e.  Verify that the battery voltage is greater than or equal to 2.9 VDC at a room
temperature of 20£5°C.
f. If the battery voltage is not in tolerance, refer to Lithium Battery Procedure,
paragraph 6.4.7. Replace the RMS CCA, Turn ON DVOR.
Restore system to normal state.

rQ

6.3  EQUIPMENT INSPECTION PROCEDURES
6. 3.1 Site Inspection
a.  Check that the site is clear of any new obstructions or materials which could
affect the normal operation of the VOR system.
b.  Check the shelter, inside and out, for any sign of water filtration, damage, or
other deterioration.
c.  Check the condition of the air conditioner, shelter lighting, obstruction lights,
baseboard heaters, electrical outlets, lightening arrestors, etc.
d.  Check for and remove any debris, accumulation of snow (over 4 inches, 10
cm), or ice (over 0.5 inches, 1.5 cm), on the field monitor antennas.
e.  Check for and remove any accumulation of debris or snow (over 1 foot, 30
cm) on the counterpoise surface.
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6. 3.2 Inspection of Transmission Antennas
a.  Insure that both DVOR transmitters are turned off.

The DVR antennas are contained within fiberglass radomes.

c.  Inspect the mating areas of the radomes where the radome interfaces with
the radome base or where the radome interfaces with the antennas. Check
for any signs of water leakage or deterioration. Repair or replace as
necessary.

d.  If the radome shows water leakage, remove the radome and inspect the
antenna for any signs of deterioration of water damage. Replace or repair the
radome as necessary. Check the input cables and connectors for breaks,
cracks or corrosion. Check that the connectors are securely fastened, and
inspect the remaining parts of the antenna for damage or signs of vermin
infestation.

Inspect the counterpoise for any signs of deterioration, paying special
attention to the welded joints, bolted connections, mesh, etc.  Check for
proper electrical connection between the counterpoise segments and
grounding connections. Corrosion should be corrected by removing rust and

o

applying paint or cold galvanizing spray.
f. Remove any articles carried into the radome area and replace the antenna

radome covers.

6. 3.3 Inspection of the Field Monitor Antenna
a.  Inspect the condition of the field monitor antenna. Make sure it 1s solidly
mounted, and that all nuts and bolts are tightened.
b.  Check the ground wire connection to earth ground, tighten connections if

necessary.
c.  Inspect the condition of the field monitor antenna coaxial cables for signs of

cracks or breakage. Replace if necessary.

6. 3.4 Transmitter Cabinet Inspection
a.  Visually inspect interconnecting wire harnesses, coaxial cables and
connectors for corrosion, cracks, breaks, and burns.  Insure all RF

connectors are tightened.
b. Inspect all peripheral equipment to the DVOR, including the PMDT, printer,

etc.
c.  Inspect the front panel indicators on the DVOR and assure that indicators are

normal.
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6.3.5  Battery Backup Unit Inspection
Refer to Figure 9-3

WARNING
Use extreme care when testing the batteries. The batteries may explode if handled or

connected improperly.

a.  Place the Battery circuit breakers on the battery in the OFF position.
Remove the covers from the battery boxes. Visually inspect the condition of
each battery, and inspect the connectors and cables for any cracks, breaks,
burns, or corrosion. Make sure that all connectors are fastened tightly to
their terminals. Clean battery area if necessary.

c.  Replace the battery box covers and place the circuit breakers in the ON

position.

6.4  ALIGNMENT / MODULE REPLACEMENT PROCEDURES
6.4.1  Battery Charging Power Supply (BCPS) Alignment Procedures
6.4.1.1  System AC Voltage Alignment
a.  Logon the PMDT. Place the VOR into the BYPASS STATE.
Use a Digital Volt Meter (DVM) to measure the AC input voltage between AC
Monitor (1A6) TB3 terminal 1 and 2 (TX POWER, LINE and NEUTRAL).
c.  Select RMS >> Data >> Power supply Data, verify AC Input volts reading is
within 5 VAC of DVM measurement.
d.  If not within 5 VAC, turn off the DVOR, remove the 1A5SA1 BCPS and adjust
R30 a small amount. Replace the BCPS and turn on the DVOR.  Verify the
AC Input volts 1s within 5 VAC of DVM measurement. Repeat this step as
necessary to achieve an in-tolerance condition.
e.  For dual transmitter, Repeat step d. for transmitter 2, 1ASA2
Restore the system to NORMAL STATE.

6.4.1.2  System AC Current Alignment
Turn off AC and DC circuit breakers.

a.
b. At the shelter circuit breaker panel turn off AC power for the VOR station.
c.  Disconnect the wire from the AC source to AC Monitor (1A6) TB3 position 1

(TX POWER, LINE).
d.  Connect a Digital Volt Meter (DVM) configured for current measurement in
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line with the wire from AC source to Monitor (1A6) TB3 position 1

(TX POWER, LINE). Set the DVM to measure AC current using a 10A scale.

Restore AC power to the VOR at the circuit breaker panel.

Turn on AC and DC circuit breakers.

Put the VOR into the BYPASS STATE.

Use the PMDT to display:

RMS >> RMS Data >> Power Supply Data, AC Input Amps and verify the

reading 18 within 0.3 amps of DVM reading

1. If not within 0.3 amps turn OFF DVOR, slide out the 1A5A1 BCPS a few
centimeters. Adjust IASA1 BCPS R56 a small amount. Replace the BCPS, Turn
ON DVOR. Re-check the current value. Repeat, as necessary so the :
RMS >> RMS Data >> Power Supply Data, AC Input Amps 1s within 0.3 amps.

J. Repeat procedure for transmitter 2, if installed, adjusting 1A5A2 BCPS.

k. Turn off TX1 and TX2 AC and DC circuit breakers.

I. At the shelter circuit breaker panel turn off AC power for the VOR station.

m. Remove the DVM and reconnect the AC line wire to the AC Monitor (1A6)

TB3 position 1.
n. Restore AC power to the VOR at the circuit breaker panel.
0. Restore the VOR to the NORMAL STATE.

=@ o

6.4.1.3  Obstruction Light AC Voltage Alignment
a.  Use a Digital Volt Meter (DVM) configured for AC voltage to measure across
AC Monitor (1A6) TB1 position 1 and position 3.

NOTE
Terminal TB1-1 1s normally connected to TB1-2 when a photo sensor 1s not used with the
obstruction light. When using a photo sensor the light opening must be covered with an
opaque object in order to force the obstruction light to turn on.

b.  Use the PMDT to display:

RMS >> RMS Data >> Power Supply Data >>OB Light volts and verify the
reading 1s within 2 VAC of DVM measurement.

c.  If not within 2 VAC turn OFF DVOR, slide out the 1A5A1 BCPS a few
centimeters. Adjust 1ASA1 BCPS R29 a small amount. Replace the BCPS,
Turn ON DVOR. Re-check the voltage value. Repeat, as necessary so the:
RMS >> RMS Data >> Power Supply Data >> OB Light volts 1s within 2 VAC
of DVM measurement.
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d.
€.

Repeat procedure for transmitter 2, if installed, adjusting 1ASA2 BCPS.
Restore the VOR to the NORMAL STATE.

6.4.1.4  Obstruction Light AC Current Alignment

o ®

Turn off DVOR.

At the shelter circuit breaker panel turn off AC power for the VOR station
including obstruction lights.

Disconnect the wire from the AC source to AC Monitor (1A6) TB1 position 2
(LINE).

Connect a Digital Volt Meter (DVM) in line with the wire from AC Monitor
(1A6) TB1 position 2 (OB LITE, LINE). Set the DVM to measure AC current
using a 10A scale.

NOTE

Terminal TB1-1 1s normally connected to TB1-2 when a photo sensor 1s not used with the

obstruction light. When using a photo sensor the light opening must be covered with an

opaque object in order to force the obstruction light to turn on.

c.

Disconnect any equipment connected to the front panel AC convenience

outlet on the 1A7 Status Panel.

Connect a Digital Volt Meter (DVM) in line with the wire from AC Monitor
(1A6) TB1 position 2 (OB LITE, LINE). Set the DVM to measure AC current
using a 10A scale.

Restore AC power to the VOR and obstruction light at the circuit breaker
panel.

Use the PMDT to display:

RMS >> RMS Data >> Power Supply Data >>OB Light Amps and verify the
reading 18 within 0.3 amps of DVM reading.

If not within 0.3 amps turn OFF DVOR, slide out the 1ASA1 BCPS a few
centimeters. Adjust IASA1 BCPS R44 a small amount. Replace the BCPS, Turn
ON DVOR. Re-check the current value. Repeat, as necessary so the :

RMS >> RMS Data >> Power Supply Data , OB Light Amps 1s within 0.3 amps.
Repeat procedure for transmitter 2 , if installed, adjusting 1A5SA2 BCPS.

At the shelter circuit breaker panel turn off AC power for the VOR obstruction
lights.

Remove the DVM and reconnect the OB LITE line wire to the AC Monitor (1A6)
TB1 position 2.
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m. Restore AC power to the VOR obstruction light at the circuit breaker panel.
n. Restore the VOR to the NORMAL STATE.

6.4.2  Alarm Volume Adjustment Procedure
a. Locate the Volume adjust pot at the bottom right of the System Controls on
the 1A1 LCU.
b. Press the lamp test switch to activate the audio alarm.
c. Using the adjustment tool provided with the accessory kit, adjust the volume
pot to desired level.
d. Release the lamp test switch.

6.4.3  RMS Facilities Exterior and Interior Temperature Calibration

a.  If a precision thermometer is not available then skip this procedure.
Put the VOR into the BYPASS STATE.

c.  Select RMS >>DATA >> Temperature Data. If an external Temperature
Sensor Assembly 1s connected to J7 of the 1A9 Interface CCA, verify the
displayed External Temperature 1s within 2 degrees of precision
thermometer. If not, turn OFF DVOR, slide out the 1A3A7 Facilities CCA a
few centimeters, adjust R41 a small amount. Replace the Facilities CCA,
Turn ON DVOR. Re-check the temperature value. Repeat, as necessary
adjusting 1A3A7 R41 until the PMDT "External Temperature" display matches
the temperature shown on an external thermometer.

d.  Adjust 1A3A7 R42 using the technique in step ¢ until the
"Inside Temperature" display matches the temperature shown on an internal
thermometer as it is located near the 1A9 Interface CCA.

e.  Restore the VOR to the NORMAL STATE.

6.4.4  Verification of BITE VSWR Calibration

a.  Turn both transmitters off.

b. Disconnect the Carrier feed cable from the top of the DC1 directional coupler
in the DVOR cabinet. Connect a type "N" male-male barrel to the
directional coupler. Connect a type "N" all female TEE to the barrel and
attach an appropriate dummy load to the TTE. Attach type "N" male-male
barrel and type "N" female-female bullet (see Figure 6-1 for test set-up) to
the remaining open port of the TEE. This simulates a 1.22 : 1 load. If a 250
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Watt load is not available a 25 Watt load may be used for less than 1 minute
for this test.

Load : 250 W #Y dummy load

Load : 25 W JHIEAHF EIZEHRY 1 7788

Place system in BYPASS. Turn on transmitter 1.

Select screen:  Transmitters >> Data >> Transmitter Data, observe Carrier
VSWR. The display VSWR should be between 1.20 to 1.23

If the level is not within this range, carefully adjust (on the 1A4A4 RF Monitor
Assembly) the transmitter reflected power detector potentiometer 1A4A4 R2
(CSB RFL ADJ) until reading 1s within range. Turning the pot clockwise will
mcrease VSWR reading and counterclockwise will decrease. Make a small
adjustment and wait for display to stabilize.

Turn RF off for both transmitters.

Move the barrel, bullet, and TEE to the Sideband 1 feed cable at 1A11 J25 (see
Figure 9-6 for location). Place an appropriate dummy load on the TEE output,
terminate the open port of the commutator. Place the Carrier Transmitter
cable back to its original position.

Turn on transmitter 1.

Select screen  Monitors >> Data >> Sideband Antenna VSWR,  observe odd

numbered Antenna VSWR. The displayed VSWR should be 1.20 £ 0.15 for

odd numbered antennae. If not within range then the 1A4A1 sideband
amplifier (with built-in VSWR measurement circuitry) should be replaced.

Turn RF off for both transmitters. Move the load, barrel, bullet, and TEE to the

Sideband 2 feed cable at 1A10 J25 (see Figure 9-6 for location). Terminate the

open port of the commutator.

Turn on both transmitters. Select screen :

Monitors >> Data >> Sideband Antenna VSWR,  observe even numbered

Antenna VSWR.  The displayed VSWR should be 1.20 £ 0.15 for

even numbered antennae.  If not within range then the 1A4A1 sideband

amplifier (with built-in VSWR measurement circuitry) should be replaced.

Turn off both transmitters. Remove termination, TEE with barrel and bullet.

Place cables in their original positions.

Return the system to normal state.
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Figure 9-6 Sideband RF Feed Cable to Commutator Connections
(Viewed from the rear of the Transmitter Cabinet)
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6.4.5  Verification of BITE Frequency Counter Calibration

o a0 oo

Turn off DVOR.

Remove Transmitter 1 Audio Generator 1A3A2 and place on an extender CCA.

Turn on DVOR.

Connect a frequency counter probe to TP24 on 1A3A2.

Logon PMDT. Select Transmitters >> Data >> Transmitter Data.  Observe the
30 Hz AM frequency and verify it is within *1.0% of the reading from the
frequency counter.

Connect the external frequency counter to 1A3A1-J2 on the Transmitter 1

Synthesizer.

Observe the Carrier frequency on Transmitters >> Data >> Transmitter Data
and assure it 1s within *1.0% of the reading from the frequency counter.

Turn off DVOR. Remove the Audio Generator 1A3A2 CCA from extender.

Replace the Audio Generator 1A3A2 CCA.

If dual equipment, place transmitter Audio Generator CCA 1A3A9 on extender.

Turn on DVOR. Place transmitter 2 on antenna.

Connect the external frequency counter to 1A3A9 TP24 on 1A3A9.

Select Transmitters >> Data >> Transmitter Data.  Observe the 30 Hz AM

frequency and verify it is within *1.0% of the reading from the frequency
counter.

Connect the frequency counter to 1A3A11-J2 on the Transmitter 2 Synthesizer

Observe the Carrier frequency on Transmitters >> Data >> Transmitter Data
and assure it 1s within *1.0% of the reading from the frequency counter.

Turn off DVOR and remove Transmitter 2 Audio Generator CCA 1A3A9 from
extender and place the Audio Generator CCA back 1nto its original position.

Return the system to normal state.

6.4.6  Verification of BITE Wattmeter Calibration

o o®

Logon PMDT, Turn RF off both transmitters.

Place thru-line wattmeter in line with carrier feed cable, (see Figure 6-2).
Insert a 250 Watt plug-in element into wattmeter body.

Place the system in BYPASS. Turn on transmitter 1 RF.

Select Transmitters >> Data >> Transmitter Data.  observe "Carrier" power
output. The displayed output 1s to coincide with the external wattmeter
indication *£10% .

If the levels are not the same, carefully adjust (on the 1A4A4 RF Monitor
Assembly) 1A4A4 R1 (CSB FWD ADJ). Turning the pot clockwise will
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increase reading and counterclockwise will decrease power indication.
Turn off RF for both transmitters.
Remove wattmeter and reconnect carrier feed cable.

=

SRS

Remove Sideband 1 feed cable, 1A11 J25 and connect thru-line wattmeter
and terminate the output of wattmeter with 5 watt dummy load. Terminate
the open port of the commutator.

Insert a 5 Watt plug-in element into wattmeter body.

— .

Turn on transmitter 1 RF.  Select Transmitters >> Data >> Transmitter Data.

l'_A.

observe Sideband #1 power output indication. The displayed output power 1s
to coincide with the external wattmeter indication *10% .

k. If the levels are not the same, carefully adjust the Sideband #1 forward power
detector potentiometer 1A4A1 R2 located on the Sideband Generator
Assembly.

. Turn off RF for both transmitters.

m. Remove the wattmeter from Sideband #1 position, replace sideband feed

cable.

n. Place the wattmeter in 1A 10 J25 for Sideband 2, Repeat steps h. thru m. for
Sideband #2, adjust if necessary 1A4A1 RS.

0. Place the wattmeter in 1A11 J26 for sideband 3, Repeat steps h. thru m. for
Sideband #3, adjust if necessary 1A4A2 R2.

p. Place the wattmeter in 1A10 J26 for Sideband 4, Repeat steps h. thru m. for
Sideband #4, adjust if necessary 1A4A2 RS.

q. For dual systems, perform steps h thru m for transmitter 2, adjusting 1A4A6

and 1A4A7 as necessary.

Return system to normal state.

=

To Carrier Antenna

Carrier feed cable

\__ / From Sideband n
feed cable 1
- @ --
5 watt load

P

250 Watt

element

®

5 Watt

bet element

Figure 6-2 Wattmeter Set-up
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6.4.7  RMS (1A3A6) Lithium Battery Replacement Procedure
a. Logon PMDT Select System >> Configuration Save. Select or create a
distinctive filename and location to save the current system configuration
and click save.
b. Logoff PMDT
c. Turmn OFF DVOR.
Observing ESD precautions, remove RMS CCA (1A3A6) and replace the
battery.
e. Place the RMS CCA 1nto the cabinet and seat securely into backplane
connector.
Turn on DVOR
Logon PMDT, Place the VOR in LOCAL mode.
Select System >> Configuration Load, and select the Filename saved in Step a.
Select RMS >> Config Backup.
Return the system to NORMAL STATE.

Boe ™

— .

l'_A.

6.4.8  Update of DVOR Software

NOTE
During the product life cycle software updates may become available for the VOR product in
service. The RMS, Monitor and Audio Generator software 1s updated through the PMDT port
using a SELEX-SI software product called "Flash loader"
Please refer to the installation instructions accompanying the software update service bulletin
for detailed software upgrade procedures.

a.  On the PMDT Select System >> Configuration Save.  Select or create a
distinctive filename and location to save the current system configuration
and click save.

Perform the software update per the instruction provided.

Place the VOR in LOCAL mode. Select System >> Configuration Load, and

select the Filename saved in Step a.

d. Select RMS >> Config Backup

e. Return the system to NORMAL STATE

o o
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6.4.9  Changing the Station Rotation (Azimuth)
This step may be requested during a flight inspection of the VOR station.

a. Select Transmitters >> Configuration >> Offsets and Scale Factors. Adjust the
Azimuth angle offset for Transmitter 1 and/or Transmitter 2 as requested by
flight inspection or reference value.

b. Enter a more positive number for clockwise rotation or a more negative
number for counterclockwise rotation. The allowable entry is 20 degrees
in 0.01 degree increments.

c. If any changes are made, select RMS >> Config Backup. Save file as required.

d. Return the system to NORMAL STATE.

6.4.10  Changing the Monitoring Offsets
This procedure 1s required after commissioning flight check to make the monitors agree with
flight inspection results.
a.  Turn on Transmitter 1.
b. Select Monitor 1 or 2 >> Data >> Integral observe parameters.
c. If changes are necessary to make monitors display correct value, select
Monitor 1 or 2 >> Offsets and Scale Factors. Enter the amount of offset
necessary to provide proper indication on Monitor 1 or 2 >> Data >> Integral.
d. If changes were made, select RMS >> Config Backup. Save file as required.
e. return system to NOMAL STATE.

6.4.11  DME Keying Check
This procedure 1s used on systems where the DVOR 1s collocated with a DME.
a. Place the system to NORMAL STATE.
b.  Select RMS >> Commands >> Select Audio >> Transmitter 1 Ident.
c. Place DME in normal state.
d. Verify audible DME keying. Select (on SELEX-SI DME)
RMS >> Commands >> Select Audio >> Transmitter 1 Ident.
e. If keying 1s not detected or 1s not in synchronization with the DVOR check
terminal board wiring and connections.
f. Return both systems to NORMAL STATE.
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6.4.12  DVOR Frequency Synthesizer Alignment

The following procedure must be used to properly align the Frequency Synthesizer Assembly
for operation at a new frequency. References to the 1A3A1 Frequency Synthesizer
Assembly are for Transmitter 1 and references to the 1A3A11 Frequency Synthesizer are for
DVOR Transmitter No.2 if installed.

NOTE
The RF power level at 1A3A1 J2 on the front panel of the Frequency Synthesizer Assembly
can be as high as +15 dBm. In the following step, use attenuator as appropriate for the
frequency counter used to properly protect any counter input ports.

a. Connect a frequency counter to 1A3A1 ]2, the SMA connector on the front

panel of the Frequency Synthesizer Assembly.

b. Place transmitter 1 on antenna.

c.  Measure the output frequency of the 1A3A1 J2 Frequency Synthesizer
Assembly. If the measured frequency 1s outside the Operational Tolerance of
Table 4-1 (c) then perform the following steps:

1. Turn OFF DOR.

1. Remove the Frequency Synthesizer 1A3A1 from the VOR cabinet.

1. The 10 MHz TCXO (Y1) in the Frequency Synthesizer Assembly may be
adjusted with R27 in small increments to correct the operating frequency.

1v.  Replace the Frequency Synthesizer Assembly in the system cabinet.

v. Apply power to the DVOR. Place the Monitor in Bypass.

vi. Measure the output frequency.

vil. Repeat steps 1. through vi. until the frequency meets tolerance established
in Table 4-1 (c).

d.  Connect a DMM to the carrier phase loop error voltage at TP1 on the 1A3A1
Frequency Synthesizer Assembly front panel.

e. Logon PMDT, select

Transmitters >> Configuration >> Offsets and Scale Factors. Adjust Tx 1
Phase Error for 0.0 +/- 0.05 volts on TP 1.

f. Measure the voltage at IA3A1 TP2, Phase Offset voltage. This voltage must be
between 2 volts and & volts.

o. Repeat steps e. and f. until 0.0 +/- 0.05 volts on TP 1 and between
2 volts and 8 volts at TP2 is achieved.

h. For Dual systems, repeat steps b. through g. for transmitter 2, testing the
1A3A11 module.

1. Return the system to NORMAL STATE
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6.4.13  Antenna VSWR Check for New Frequency
All of the radiating antennas in the DVOR antenna system were installed with an initial
VSWR that was less than 1.10:1 (Table 4-1a). DVOR antennas are narrow-band devises that
are critically tuned using mechanical components (stubs, positioning pieces, and capacitors)
to produce a resonant antenna that i1s matched to a 50 ohm impedance feed cable. Any
significant change in the operating frequency of the DVOR will change the resonant point of
operation of the antenna and that will affect the VSWR of the antenna and the signal in space
of the DVOR system. Perform the following procedures to determine of there is a need to
return the antenna system.
a.  Turn OFF DVOR.
b. Install a power meter (Bird model 43 or equivalent) in the carrier antenna
feed cable.
c. Install an appropriate detecting element in the wattmeter to measure forward
power.
d. Turn ON DVOR and record the DVOR carrier forward power indicated on the
wattmeter.
e. Install an appropriate detecting element in the wattmeter to measure
reflected power.
f. Record the DVOR reflected power.
o. Calculate the VSWR of the Carrier Antenna using the formula:

VSTTR — \/ FWD Power + \/REFL Power
J FWD Power — \/ REFL Power

h. If the calculated VSWR exceedes 1.20:1, refer to Antenna Manual,
P/N 570002-0001.

6.4.14  1A3A1/1A3A11 Synthesizer Replacement
a.  Logon PMDT Select System >> Configuration Save. Select or create a
distinctive filename and location to save the current system configuration
and click save.
b. Logoff PMDT
¢.  Turm OFF DVOR
Observing ESD precautions, remove Synthesizer CCA (1A3A1/1A3A11) and
msert the new Synthesizer CCA 1nto the cabinet and seat securely into
backplane connector.
e. Turn on DVOR.
Place the DVOR in LOCAL mode.
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0. Logon PMDT Select System >> Configuration Load, and select the Filename
saved 1n Step a.

h. Select RMS >> Config Backup.

1. Perform paragraph 6.4.12 DVOR Frequency Synthesizer Alignment.

J. Return the system to NORMAL STATE.

6.4.15  1A3A2/1A3A9 Audio Generator Replacement

a. Logon PMDT. Select System >> Configuration Save. Select or create a
filename and location to save the current system configuration and click save.

b.  Turn OFF DVOR.

c. Remove and replace 1A3A2 (or 1A3A9 for dual transmitter systems) Audio
Generator.

d.  Turn ON DVOR.

e. Logon PMDT, Place the system 1n bypass.

NOTE
The system will automatically load the last saved configuration.

f.  Select Monitors >> Integral, verify all parameters are within tolerance.

0. Select Transmitters >> Data >> Transmitter Data, Verify all parameters are
within tolerance.

h. Return the system to NORMAL STATE.

6.4.16  1A3A3/1A3A10 Monitor Replancement
a.  Logon PMDT. Select System >> Configuration Save. Select or create a
filename and location to save the current system configuration and click save.
b. Logoff PMDT
¢. Turmn OFF DVOR.

Observing ESD precautions, remove Monitor CCA (1A3A3/1A3A10) and 1nsert
the new Monitor CCA 1nto the cabinet and seat securely into backplane
connector.

e. Turn on DVOR

Place the DVOR in LOCAL mode.

o.  Logon on PMDT Select System >> Configuration Load, and select the Filename
saved 1n Step a.
h. Select RMS >> Config Backup
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1. Perform paragraph 6.4.10 changing the Monitoring Offsets.
J. Return the system to NORMAL STATE.

6.4.17  1A3A4/1A3A8 LVPS Replacement

a. Tum OFF DVOR
b.  Observing ESD precautions, remove LVPS CCA (1A3A4/1A3A8) and insert

the new LVPS CCA 1nto the cabinet and seat securely into backplane
connector.
c.  Turm ON DVOR
Logon PMDT. Select RMS >> Data >> Power Supply Data. Verify voltages are
within operating tolerance.
e.  Select RMS >> Data >> Digital I/O. Verify “Power Supply Status” is operating
normally with green background.
f. Return the system to NORMAL STATE.

6.4.18  1A3AS5 Test Generator Replacement

a. Tum OFF DVOR
b.  Observing ESD precautions, remove Test Generator CCA  (1A3A5) and insert

the new Test Generator CCA 1nto the cabinet and seat securely 1nto

backplane connector.

¢. Turm ON DVOR
Logon PMDT. Select Monitor 1 >> Teat Results >> Completed. Wait three

minutes for the test to complete. Verify all monitored parameters are

operating normally with green background.
f. Return the system to NORMAL STATE.

6.4.19  (1A3A6) RMS CPU Replacement
a.  Logon PMDT Select System >> Configuration Save. Select or create a
distinctive filename and location to save the current system configuration
and click save.
b. Logoff PMDT
c.  Tum OFF DVOR
d.  Observing ESD precautions, remove RMS CCA (1A3A6) and insert the new

RMS CCA 1nto the cabinet and seat securely into
backplane connector.
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c.  Turm ON DVOR
Place the DVOR in LOCAL mode.
e. Logon on PMDT Select System >> Configuration Load, and select the Filename
saved 1n Step a.
f. Select RMS >> Config Backup
o. Return the system to NORMAL STATE.

6.4.20  1A3A7 Facilities Replacement
a.  Turn OFF DVOR
b.  Observing ESD precautions, remove Facilities CCA (1A3A7) and insert the new
Facilities CCA 1nto the cabinet and seat securely into backplane
connector.
c.  Turm ON DVOR
Logon PMDT. Select RMS >> Data >> Power Supply Data. Verify voltages are
within operating tolerance.
e.  Select RMS >> Data >> Digital I/O. Verify “Facilities” 1is operating normally
with green background.
f. Return the system to NORMAL STATE.

6.4.21  1A4A4 RF Monitor Replacement
a.  Turn OFF DVOR
b. Observing ESD precautions, remove RF Monitor CCA (1A4A4) and 1nsert the
new RF monitor CCA 1nto the cabinet and seat securely into backplane

connector.
¢. Turn ON DVOR
Logon PMDT
e. Perform paragraphs 6.4.6 Verification of BITE Wattmeter Calibration and
6.4.13 Antenna VSWR Check.

. Select Monitors >> Data >> Sideband Antenna VSWR.  Verify all “Antenna

VSWRs” are operating normally with green background.
o.  Return the system to NORMAL STATE.
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6.4.22  1A5A1/1AS5A2 BCPS Replacement

d.

o

)

Turn OFF DVOR

Observing ESD precautions, remove BBCPS CCA (1A5A1, 1A5A2) and insert
the new BCPS CCA 1nto the cabinet and seat securely into backplane
connector.

Turn ON DVOR

Perform paragraph 6.4.1.1 System AC Voltage Alignment and 6.4.1.2 System
AC Current Alignment.

Logon PMDT. Select RMS >> Data >> Power Supply Data and verify the

“TX1/TX2 48V PS1/PS2 is operating normally with no alarm indication.
Select RMS >> Data >> Digital I/O and verify the “48V PS” and “BCPS PS” .
Return the system to NORMAL STATE.

0.4.23  1ASA3/1ASA4 CSB AMP Replacement

Turn OFF DVOR

Observing ESD precautions, remove CSB AMP (1A5A1/1A5A2) and insert the
new CSB AMP 1nto the cabinet and seat securely into backplane connector.

Turn ON DVOR

Logon PMDT. Place the system in Bypass. Place the system in Local control.
Place transmitter on the antenna ( transmitter of replaced CSB AMP ).
Select Transmitters >> Transmitter Data.  View “Carrier” power.
If the output power is not the reference value +/- 5%, Select:
Transmitters >> Configuration >> Offsets and Scale Factors and adjust

“Output Power Scale”  to set the output power to the reference value.

Select RMS >> Config Backup. Save the file as necessary.

Return the system to NORMAL STATE.

0.4.24  1A4A1/1A4A2/1A4A6/1A4A7 DVOR Sideband Amplifier Replacement,

Performance Check, Alignment

Perform the following steps to replace a sideband amplifier. This procedure may also be used

as a performance check.

d.

b
C.
d.
e

Turn OFF DVOR

Remove 1A4A1 (Sideband #1 #2) or 1A4A2 (Sideband #3 #4)
Install replacement module.

Turn ON VOR

Place the system in bypass. Place transmitter 1 on the antenna.
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f. Connect a DVM to 1A4A1 TP1, SB1 PHS DET, adjust R1 voltage between
0.90 and 0.95 Vdc.

o. Connecta DVM to 1A4A1 TPS, PHS ERROR, adjust R1 voltage between
0.89 and 0.91 Vdc.

h. Connecta DVM to 1A4A1 TP4, MEAN/DYN PHS, verify voltage 1s between
2 and 9 Vdc, if not then adjust R1. If still unable to achieve 2 to 9 Vdc range,
Turn OFF DVOR, slide out the subject sideband amplifier several centimeters,
place jumper J11 from present position to opposite position.

Example: if jumper is in position 1-2, move it to 3-4.
Repeat steps c. through g.

1. Connect a DVM to 1A4A1 TP7, SB1 PHS DET, adjust R4 voltage between
0.90 and 0.95 Vdc.

J. Connecta DVM to 1A4A1 TP11, PHS ERROR, adjust R4 voltage between
0.89 and 0.91 Vdc.

k. Connecta DVM to 1A4A1 TP10, MEAN/DYN PHS, verify voltage is between
2 and 9 Vdc, if not then adjust R4.

. Perform steps a. through g. for Sideband Amplifier 1A4A2 if applicable.

m. Logon PMDT. Select Transmitters>>Configuration >>Offsets and Scale Factors,
adjust both "Sideband Phase Offset" values of the replaced unit to zero.
Adjust either "Sideband Phase Offset" value to achieve 0.0 Vdc +/- 0.1 Vdc at
1A4A1 TP6. Set the final "Sideband Phase Offset" value so that difference is
centered about 0 degrees phase shift. For example if 10 degrees difference
between Sideband 1 and Sideband 2 is required then set Sideband 1 to -5
degrees and Sideband 2 to +5 degrees.

n. Logon PMDT. Select Transmitters>> Configuration>> Offsets and Scale Factors,
adjust subject "Sideband RF Level Scale" to 100.

0. Adjust subject sideband amplifier for reference sideband power value
(R3 for sideband 1 or 3, RO for sideband 2 or 4).

Select RMS >> Config Backup. Save the configuration file as necessary.
Return the system to NORMAL STATE.
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#if5l:  Syntersizer CCA 2 Carrier-Sideband Phase Offset 27 5% &

sideband to carrier phasing
Step 1 — With transmitter 1 on the antenna, while observing the sidebar
9960 Hz Mod, adjust Transmitters, Configuration, Offsets and Scale Factors,
TX#1 column, Carrier-Sideband Phase Offset (Fine). Adjust the value in
degrees up and down until the highest value of 9960 Hz modulation is
achieved.  If the adjustment is causing larger values but comes to an end
at -55 degrees, then reduce the value of Carrier-Sideband Phase Offset
(Coarse) down by 90 degrees. Then go back and continue adjusting the Fine
offset until the maximum value for 9960 Hz Modulation is found.

IMPORTANT - Don’ t stop adjusting once 30% is achieved. The value of 9960
Hz Mod MUST be the MAXIMUM that can be found. Don’ t worry, it will be
readjusted at the end for 30%. (FOR EXAMPLE: you may be able to achieve
32.7%. This is fine for now.)

Step 2 - Take note of the value of Fine offset degrees. (FOR EXAMPLE: you
may read -42 degrees.) If the value is negative, then subtract a few

degrees, up to 15 if it 1s possible, but fewer degrees if 15 1s not

possible. (FOR EXAMPLE: -42 minus 13 degrees = -55 degrees - the lowest
value possible.) If the value is positive, then add a few degrees, up to 15

degrees of change.  When this change 1s made, it will cause the 9960 Hz
modulation to reduce. (FOR EXAMPLE: you may now read 29.4%.) Take note of
the 9960 Hz modulation reading, and how much it reduced.

Step 3 - Now, from the original setting of the Fine offset degrees, adjust

the setting in the opposite direction until the same reduction in 9960 Hz

Mod is achieved. (TO FOLLOW THE EXAMPLE: Add from -42, going positive until
the 9960 Hz mod reads 29.4%). Take note of this Fine offset setting.

(EXAMPLE: perhaps it 1s necessary to change the degrees to -20 do achieve

29.4%.)

Step 4 - Take the average of the two de-phased settings (IN THE EXAMPLE:
Add -55 plus  -20 = -72, divided by two = -36).  Enter this value as the
Fine offset setting.

If this all went well, then the 9960 Hz Modulation value should be equal to,
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or even greater than, what was able to be found before. (FOR EXAMPLE, you
may now measure 32.8%. This is better than before.)

Step 5 = NOW change the value of TX Sideband RF Level Scale up or down to
achieve 9960 Hz modulation value of exactly 30.0%.

Step 6 - Transfer to place transmitter #2 on antenna and repeat steps 1-5.

Step 7 — Back up these values.

TX2 = Syntersizer CCA 22 Carrier-Sideband Phase Offset 5% EBl7R41 T :
A fol:

# Carrier-Sideband Phase Offset 5% € (B Fs:Coarse =0 , Fine =-33 ,
Monitor FTEE REY 9960 modulation £y: 29.4 (A FE)

|Transmitter Canfiguration / Meut [F5] | |Cloze [FG] ..EPEIHFF_]. .'_Fl_e_ﬁn_a_t_IF_S_]_'
|4

Nominal | Offsets and Scele Factors | Integral Manitor Data |

I 07/17/14 08:00:39 Toe #1 Teity

| Azimuth Angle Cffset
|OLrtput Pawer Scale

Carrier-Sideband Phase

Offset (Coarse) = 0

|‘u’oice Modulation Scale
| ldert Modulstion Scale
| Reference Modulation Scale

Carrier-Sideband Phase
Offset (Fine) = -33
9960 modulation: 29.4

| Camier PLL Control

|Carrier—5ideband Phase Offsat (Coarse)
iCarrier—Sdeband Phase Offset (Fine)

| Sideband 1 Phase Offsst

| Sideband 2 Phase Offset

| Sideband 3 Phase Offeet

| Sideband 4 Phase Offset

| Tx Sideband RF Level Scale
| Sideband 1 RF Level Scale

ERE

| Sideband 2 RF Level Scale %
[ Sideband 3 RF Level Scals Il %
[Sideband 4 RF Level Scale Il %

| Sideband 1 VSWR Offset
| Sideband 2 WSWR Offset
| Sideband 3 VSWR Offset

| Sideband 4 VSWR Offeet
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IR E(E By

Carrier-Sideband Phase Offset (Coarse) :0
Carrier-Sideband Phase Offset (Fine) :-33
9960 modulation: 29.4

&4 Carrier-Sideband Phase Offset (Fine)d1{E K HA& 1%
9960 modulation 47 I R:

-35:29.4 34:29.5
133:29.6 132:29.7 31:29.8 :30: 30.0
29: 30.0 28:30.1 27:30.1 26: 30.1
25:30.2 24:30.3 23:30.4
22:30.5 |
«— BNE,R 21 ZEMFTLLR 15 = -36 HAE A 29.4
AR ZHTT 1] 3 HAEH 294 |
Fit LA Fine (R FEE B (-36+ 3)/2 = -16 , -17
A-17 #9 9960 modulation EE-16 %, BT AR -17
20: 30.6
-19:30.6 118:30.6 -17: 30.6 116:30.6 ~ 30.5
115:30.5 14: 30.4 113:30.3 112:30.2
11:30.2 -10: 30.2 9:30.1 8:30.1
7:30.1 6:30.0 :5:30.0 4:29.9
3:29.9 2:29.8 1:29.8 0:29.7 1:29.6
2:29.5
[ Tiansmitter Configuration (B [NewF5)) [CiosefFB)] |Apply(F71] [Feset 5]
I’ﬁ_' _| Offsets and Scale Fagtors Ifw;@l Monitor Dats |
[7A7riawz1s Te#1
| Azimuth Angle Offset 2]
Output Power Scale =

[Voice Modulation Scale

Carier PLL Control

[Sideband 1 Phiase Offset
| Sideband 2 Prase Offset

| Reference Modulation Scale

Camer-Sideband Phase Offset {Coarse)
Canier-Sideband Phase Offset (Fine)

Swdeband 3 Phase Offzet
Sideband 4 Phase Offset

Carrier—Sideband Phase 0f fset

-_(ﬁcra.rse) = (¢
' | Coiprier St Phiss DRt

(Fine) = —17+

__'996[) modulation: 30. 6




J\ ~ Sideband Phase Offset 5%1E
Sideband Amplifier CCA 1 TP 6 & MI{EZH £: 0.0 Vdc +/- 0.1 Vdc(BHEET 0 #F)

Fafl:
TX1 2 Sideband 3 Phase Offset £ Sideband 4 Phase Offset #% € R4l T :

| Transmiter Corfiguration (Mew(Fs)] [Cioseife)] [cooh F7)| [Aeet iFE)
| 0771418 181734

| Acimuth Angle Offset
[Output Pawer Scale

| Voice Modiation Scais

| Rafarence Modutston Scaie

|Camer PLL Cortrol
[Camer-Sideband Phase Offset (Coarse)
| Camier-Sidsband Phase Céfset (Fine)
| Sideband 1 Phase Offset
[Sideband 2 Phase ffset
[ Sideband 2 Phase Cffset
| Sideband 4 Phase Offset

TP6: 0.0525~

| Tx Sideband RF Level Scate
| Sideband 1 RF Level Scale
| Sideband 2 AF Level Scale
| Sideband 3 AF Lavel Scale
| Sideband 4 AF Level Scake

| Sideband 1 VSWR Offsat
[ Sideband 2 VSWR Offsst
| Sideband 3 VSWR Offset
| Sideband 4 VSWR Offset

| Transritter Conbiguration
Womisal | Offorts and Seale Favtors | Tntegral Monitor Data |

[narasione

| Anmuth Angle Offset
|Output Power Scate

| idert Modulation Scale

| Reference Modulation Scale

| Camer-Sideband Phase Offet Coarse)
[ Camier-Sideband Phase Offset (Froe)
|Sideband 1 Phase Offsst
| Sideband 2 Phase Offsat
| Sideband 2 Phase Offset
| Sideband £ Fhase Cffaet

TP6: 0.0805+

| Tx Sideband RF Level Scale
| Sideband 1 RF Level Scale
| Sideband 2 RF Level Scale
[Sideband 3 RF Level Scale
| Sideband 4 RF Leved Scale

| Sideband 1 VSWR Offset
[ Sideband 2 VSWR Offset
| Sideband 3 VSWR Offeat
| Sideband & VSWR Offeet




[ Traramitter Corfiguantion By ook F71| [Reest PRI

TP6: 0.0038+

FTLL TX1 2 Sideband 3 Phase Offset 5% & 5 [f Sideband 4 Phase Offset 5% 55-5 & 54T
i
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Ju ~ IR

EREIE:

1. SHEESEIGHEAE Local 284 REHEE -

2. SRS JHRAT Bypass HYIRRE, DA 5 B2 G i E

1. Early in the flight check
you will be told the 30 Hz
percent modulation.

2. If the value requires
adjustment then make
the change to
Transmitters,
Configuration, Offsets
and Scale Factors,
Reference Modulation
Scale.

3. Be sure to adjust the
correct transmitter!

1. You will also be told the
9960 Hz percent
modulation.

2. If this value requires
adjustment then make the
change to Transmitters,

Configuration, Nominal, SBO

RF Level,

3. Don’t touch the nominal

page to adjust Transmitter 2!

Reference Modulation Ef%

7 Station ID - Dual DYOR - SELEX Sistemi Integrati Inc. PMDT

Tﬁ% °

System RMS Monkors Monitor 1 Monitor 2 Transmitters Diagnostics Info
[T amed ] | Teomamiter Congurton
Norwinal Offsets and Scale Factors | ritegeal Moritor Data |
(T8t ~_JLocd 1119/0311:57.24 e
—— Transmiters —— [

Txl __ b Azimuth Angls Offset [ 110 = [130 4
Fﬁ%f [ Cutput Power Scale [710 o @0 | %
[ Tesd _| | [Voice ModulationScale 1000 = 000 o || %
Fof o | ident Moduation Scale [ 1070 = [ 1000 = %
 Movitors | Reference Moduation Scale 915 = 05 5| %
Integral
I8 Tioma | Castier PLL Control [ 5 5 [0 = %
[T Pislam | Catier Sideband Phase Difsel [Coarse) 180 El‘ [ o = =
\rr S;cAlul» [ CanierSi Offset [Fine) [# o [ o

I Bpees [Sidsband 1 Phasss Oif:et = = =
Morilor 1 - Antenna 1

Sidelsand 2 Phiase Olfzel 5 = 5
[Bzmandnge[ e | | Sukband2Prase |5 =i s =
[30HzMod [ 300 | |Sideband 3Phase Olfset & o = o
et
(9%0HzMod [73 " [Sideband & Phase Offcet [ = [ 5 =
| Bevistion 1559
[RFLevel [ 00 [ T Sideband AF Lovel Scale [Ti7o 5 [0 5 %
[Sideband 1 AF Level Scale 1000 = 000 = | %
[ Sideband 2 AF Level Scale [ 1000 =5 [ 1000 =5 %
| Sideband 3 AF Level Scale: 1000 = 000 5 || %
| Sideband 4 FF Level Scale | 1000 = [ 1000 = %
Ready [ UM Level3 5EC3 LI/IS/08 160543 2|

9960 Modulation %%

System RMS Moritors Mon@or 1 Monfor 2 Transmitters Disgnostics Info

=101x]

[ Gl | Trarstiter Cordiguration 8| | Nears| ApplplF7i] | Bessirs)
\ Nortinal | Difsets and Scale Faclors | Integial Morstor Dats |
[T Bt ™[ Loca TIG/08 11083
—— Trarmilters ——
| T T2 fudio Ident
F!j_____““f [ Bcimath index [3m 5 - [Main ident Code. [ 18t
e [ | Butput Power | 1000 = Watts | Standby Ident Code [Append "DIT" tathe end ¥
I of @ [Voice Moduiation [o0 7 % e
e [Idert Modaton [s0 & & Disabled (SelFKeyed)
| Integral | Reten = =  Extemal Kesing
},'! :;’:‘m [SBOAF Level % [8e0 = ke S T |
| T~ "SecAlam Iz
=, Bypass \d
| Monitor1 - Antenna 1 |
[Azimith Angle [ 001 Fhs
[30HzMod [ 300
(9960 Hz Mod [ 298 Koper Oup
2l — ]
[Deviation — [75%0 [Extema Kaging [Disabied |
[RF Level [
Ready [ NOM Level 3 [SEC3 [i1jisjo8 16:00:02
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7 CH2 79 9960 Hz Modulation 75 Z5H %, RIl{E:

Transmitters/Offsets and Scale Factors/Tx# 2/Tx Sideband RF Level Scale {F&f%%

[ Tramemites Canfiguration (@ @) (NeaFS)| [CoselEB) (apoy 7)) [FesetFa)
Iwmm1m Tx 22
| Azimath Aoge Ofiset [ B 000 B -
| Output Power Scale w00 b 820 %
Voics Msdudaton Soae 90 [+ %0 5l %
ident Modulation Scale W0 & oo 5 %
| Rsfermnce Madulation Scale 0 (& 95 5 %
| Camier PLL Control | 585 sa0 = %
| Camer-Sideband Frase Offset {Coarse) o =] “
| Camier-Sidaband Prase Offsat {Fine) 47 3 H
| Sidsband T Phass Offset E 1B
| Sideband 2 Phase Offeet z = e |
| Sideband 3 Phase Offset 5 B 0 B
| Sidetiand 4 Phase Cffset s B 1 B
[|mm-ﬂaﬁuwsm i 0 = T ?F‘ %
| Sideband 1 RF Level Scale 1000 (& 100.0 %
Sideband 2 FF Level Scole 1000 = 1000 5 3
Sideband 3 FF Level Scale 100.0 5 1000 - 3
| Sideband 4 RF Level Scale Twmep B o0 B %
| Sideband 1 VSWR Offaet LA =L
[ Sideband 2 VSWR Offet 050 L o7 i3
| Sidebana 3 VEWR Offsst 053 [ 050 1 A
| Sideband 4 VSWR Offset 050 b 065 A

Azimuth %%

1. Another parameter is the
station azimuth error.

2. The error can be adjusted
using the Azimuth Index.

3. Transmitter 2 azimuth is
adjusted on the Offsets and
Scale Factors page.
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. The flight crew will tell you
the spread.

. Nothing can be done to
adjust the spread. Itisthe
result of site issues.

. Throughout the test the
crew will ask you to transfer
the transmitter several
times.

. Keep the DME transmitter
the same as the DVOR for
consistency.

. Once the flight check is over
you may need to adjust the
monitors.

. This is done on the Monitor
1(2), Offsets and Scale
Factors page.

. Make the adjustments so
that the Monitors Integral
values are ideal .

“5* Station 1D - Dual DYOR - SELEX Sistemi Integrati Inc. PMDT

System RMS Monitors Monitor 1 Monitor 2 Transmitters: Diagnostics  Info

=10 x|

[ Eerecied | | Tranamiter Confiqusiion &| 8| Nears)| [CoeiFe)] Aebir| Fer)
Nominal | 0ffsets and Scale Factors | Integrel Morstor Data |

(T Bt Local TI7 908 110456

Trangmittets ——
™ T2 ~fudo G
F—l: A:'":‘w f [Acimuth Index [3m o * [Main deni Code [ 7ot
F_li_JLm_r !ampm 100.0 = Walis | Standby dant Code [Append "DIT" tothe end ]
VTR S g ) o M it [ o0 SIS Keger Input:

e | Ident Modulation [0 = = & Disabled (Sell-Keyed)
Inisgral | Reference Modulation | 300 =] %
[T& "~ Nomal SBO AF Level &0 %
[T Pidlam E
[T~ "Sec Alam
[ _I Bypass |
| Mondor 1 -Antenna 1
| Amuth Angle [ 0.01 |
[30HzMod [ 300
(9360 HzMod [ 238 | Keyer Duiput
[Deviaton  [1560 =
Bty |En [Extermsl Keing [Disabied =

Ready [ UM Level 3 BEC3 linjisjos 16:00:02 7

Monitor FHfE:

#* Station ID - Dual DVOR - SELEX Sistemi Integrati Inc. PMDT

System RMS Monktors Monitor | Monitor 2 Transmitters  Diagnostics Info

=10l

[T Eannecizd | Moritor1 itests and Scale Factors B B e EowE ssoirn| Reseds|
Oifsets and Scale Factors |
LT [ TI/16/08 165558 TestGeneratar!
il . Tntegral —— Standby—— — Ceiliicabion—
‘IE Man I:z[‘ [Azimuh gl Otset [ow 5 [oo o .
[ B[ At ||| | |3HzModdsion Soale [ 7000 5 [To00 = 3
[ Toad _[| [3960HzModdarion Scale [s0 4 [Foao = -
P70 @l | 350tz Deviston Scas [ oo = [Foo0 = 7
M . [AFLevelOfiset o5 5 @
s | jon Scale 000 o 7000 %
T8 Nomal - = [ =
F s't""ﬂ;"‘m [T Power Scale 1000 = [ %
[ Bype [TiePowes Oifset [oo =7 [ %
| Monitor 1 -Anterna 1 | TxFrequency Enor Offzel T oo o7 | pom
|AzinuthAnge [35357 | [Notch Morstor Scale [ 1000 =
[30HzMod  [7300 | i
[9%60FzMod [ 258
[Devistion [ 1560
[RFLevel ]
Ready [ INGM Level3 SEC3 Migjoa 55109 2
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+ - sideband antenna Z ZHEEJTiE
1. {8 VNA (Vector Network Analyzer) HY Return Loss ZHEE °
2. RFARERRSHY Sideband R&REAHALHY /38 MUAR K &R SRR HY A5 B AR K 4R
2 F SW Y dummy load , PARI 1B B AHF B AR —HR Sideband K4,
HIITEEE 2~ 3~ 48 ~ 47 #5988 £ SW #Y dummy load) °

AROLESHIERE
M3 F 5V &5 dumny load

Sideband K4%

C5 (VSWR) C3 (frequency)-
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Measurement Type

Return Loss

IFBW

10KHz 1KHz 10Hz

Frequency start 8% £: 110.2 MHZ Frequency stop 2% /4%: 120.2 MHZ
Rl ORI v LB AE 115.2 MHz - (FAHY Carrier #57%)
RERA IR R Z R RIS

Frig
15228 125 vz
OFF

OFF
OFF
OFF
OFF
OFF
OFF

1. Sesfi® C5 mIFHEA(VSWR FHELE L), (R R -

2. FIFAEEZ MARK AYZHAEEEIE B Carrier AYAEZR MARK {315/ Carrier 588
Fy 115.2 MHz HIJ#E MARK 1 B A 115.2 MHz) °

3. FHIHEE C3 WIREARRGREEESR), [ MARK 1(Carrier FVARZ) A 7R BIHTR 25
A=A

4. Bob g2 DVOR Sideband K&#(HE 48 1R)E1%&—(& Round HY VSWR 1H £:
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-34 ~ -35 Z ], LR By H AR AR EFR 47, B U HY_E 25 ] LL— 2RIz, #551-34 db
RITRT (7857 3 & Round ZEEH) -
S. EHEAHE] -34 ~ 35 ZfE VAR A AR e C3 /e C5 -

RERTERGGITR L BT R EE AT T

harker

TiE4E level

T

#20B, 3E

Eigegie o

Mkl: 115.2 MHz
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Peak Search

Valley Search

-I

$5EE5REES

& 1152 B ERE G EHE 2 T
WM@;; %ﬁfﬁiﬁ%ﬁﬁ%ﬁﬁ%ﬂ@ﬁﬁ%ﬁ(@)&1 15.2 MHZ(MK 1) 3 4
= R feffE 4 L[], LE 115.2 MHZ B VSWR {2 £5-38.55 FFH
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—+— - Physical makeup of the alfor loop antenna

1. THE ALFORD LOOP IS TWO ORTHAGONAL THE OTHER DIPOLE IS HIGHLIGHTED HERE.
FOLDED DIPOLES.
2. ONE DIPOLE IS HIGHLIGHTED HERE.

CONSIDER A MOMENT IN TIME.
CURRENT FLOWS IN THE PICTURED
DIRECTIONS. ASSUMES 180
DEGREES OF PHASE DIFFERENCE
BETWEEN THE TWO FOLDED
DIPOLES.

THE INTERNAL CURRENTS
PRODUCE FIELDS OF OPPOSITE
AND EQUAL FIELD STRENGTH.
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THEY CANCEL OUT EACH
OTHER, LEAVING ONLY THE
FIELDS GENERATED BY THE
EXTERNAL ANTENNA
SURFACES

s C=—> N

THE RESULTING RF PATTERN IS OMNIDIRECTIONAL
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+= ~ 5kE8Z update F57E
Model 1150A VOR B ={E#k g = Upgrade

I3l By

RMS software

2. Audio Generator software

Monitor software

TOOLS REQUIRED:
SELEX-SI part number 980104-0010, Flash Loader (Included on enclosed CD-ROM).

MATERIALS REQUIRED  (BADL N#RASARAS By f51)

1.
2.
3.

SELEX-SI part number 978232-0012, RMS Software v5.2.0.2
SELEX-SI part number 978239-0009, Audio Generator Software v5.1.0.1
SELEX-SI part number 978237-0015, Monitor Software v5.1.0.4

WARNING:

Insure System Batteries are charged before beginning procedure to protect

from AC failure.
DO NOT remove power or restart equipment until upgrade is fully completed
Failure to follow warnings 1 and 2 may result in equipment being inoperable
without factory service.

Failure to load the correct software file into a CCA will result in the CCA being
moperable.

INSTALLING FLASH LOADER:

1.
. Navigate to the SB1150A-0008\980104-0010 Flashloader directory.

Perform these activities on the PMDT Laptop.

2
3. Double click on setup.exe.

4.

5. Continue on to VOR UPGRADE PROCEDURE.

Install following the Prompts.
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N —

© N W

VOR UPGRADE PROCEDURE:
Notify the proper authorities the station will be removed from service.
Open the VOR cabinet and if 1t 1s not already on, enable the AC and DC power

switches.

Place the LCU 1into Local Control mode and turn OFF transmitters 1 and 2.
Connect a USB cable from a laptop to RMS PMDT USB J1.

With the PMDT, logon to the VOR

Select System >> Configuration Save to backup VOR configuration.

Logout of the PMDT.

Launch FlashLoader from the SELEX-SI folder.

JRT=TE
File Help
Direct COM Port |fele] AR e = | Query Hardware |
Equiprent Type ‘ Config Version | Data Yersion | App Yersion |
Erogram the Selected Device Exit Flazh Loader |
[ oM 4

9. The following screen should appear. 2=

10.  Select the serial port associated with the USB connection to the navaid.

# FlashLoader (=] ]
File Help
Direct COM Port ICDM]] -1JSE Serial Part d DOuery Hardware |
COM2 - Standard RealPort
- (k14 - LISE Senal Port
Eaipment TYR2{EEHT - (126 Seral Fon [
COM4 - FTS Capable Quatech PCl Serial Port
COMS - FTS Capable Quatech PCI Serial Port LI
Brogram the Selected Deviee | Exit Flazh Loader |
Ready MUM i
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11. Click onthe “Query Hardware” button. The flash loader will now detect the
attached equipment.

£ FlashLoader 10| x|
File Help
Direct COM Port IEEIMEI -USE Serial Port j | Huery Hardware I
E quipment Tupe | Coanfig W ersion | Drata Werzion | App Verzsian |
Selex VOR 4 3 5006
kd amitor 1 R.006
b anitar 2 5006
Audio Generator 1 B.004
Audio Generatar 2 R.004
Eragram Syztem Frogram the Selected Device | Exit Flazh Loader |
Ready FILIM i

12. Select “SELEX VOR” and press the “Program the Selected Device”  button.

13. Select “Master File” , “Browse” and navigate to and select
“SB1150A-0008\978232-0012\MASTER1 \vor_rms.hex” on the service
bulletin media.

14, Select “Verify File” , “Browse” and navigate to and select
“SB1150A-0008\978232-0012\MASTER2 \vor_rms.hex” on the service

bulletin media.

Select Files for Selex ¥YOR |

M aster File I\apps'\Submitted ko CH%2003-10-23 »5.0.0.7 AMS, MonhSE11504-00014978232-0002MMMASTER var_mz.hex  Browse |

Yerify File IS:HE'I 50 %0RYappshSubmitted to CM42003-10-23 +5.0.0.7 RMS, MonhSE11504-00014%378232-0008\MASTER 2

Program | Cancel |
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15. Pressthe “Program” button and the erasing flash status message should
appear:-

Erazing the Flash...

[

16.  --- Followed by the Programming Flash Device message.

Programming Flash of Device Seles YOR [0<C0) uzing data comprezsion...  &ddr = Ox000083E6

I

[k |

17.  After programming the flash, a CRC verification takes place and if successful
the following message appears:

Finighed.

I ——

18. If there 1s an error in the flash sequence repeat steps 12-18.  If the flash is not
successfully programmed by the third attempt, do not continue. DO NOT turn
off the equipment, and contact SELEX-SI Customer Service.

19.  Repeat steps 12 through 18 for Monitor 1, substitute
“SB1150A-0008\978237-0015\MASTER I\vor_mon.hex” for the Master file
and “SB1150A-0008\978237-0015\MASTER2\vor_mon.hex” for the Verify
File.



20.

21.

22.

Repeat steps 12 through 18 for Monitor 2, substitute
“SB1150A-0008\978237-0015\MASTER 1\vor_mon.hex” for the Master file
and “SB1150A-0008\978237-0015\MASTER2\vor_mon.hex” for the Verify
File
Repeat steps 12 through 18 for Audio Generator 1, substitute
“SB1150A-0008\978239-0009\MASTER I\vor_ag.hex” for the Master file and
“SB1150A-0001\978239-0009\MASTER2\vor_ag.hex” for the Verify File.
Repeat steps 12 through 18 for Audio Generator 2, substitute
“SB1150A-0008\978239-0009\MASTER I\vor_ag.hex” for the Master file and
“SB1150A-0008\978239-0009\MASTER2\vor_ag.hex” for the Verify File.
Exit the FlashLoader.
Press the LCU Reset button to restart the system.
Connect to the VOR with PMDT v8.4.0.4.
Place the system 1n Local Control Mode.
Select System >> Configuration Load to reload the VOR configuration.
Verify the VOR station returns to normal operation as indicated on the LCU
front panel.
Perform a config backup.
Place the system in Remote Mode.
Close the VOR cabinet and secure.
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DME

— « DME it

HIEERE (Distance Measuring Equipment » DME ) EZEAYINEE Ry be BLATARELIE
B2 (Ground Station ) FEEEERL o &Mtk s 25 (Interrogator) 55 5 50 RARAS 9%
(Interrogation) £ AIEEZ » DME FEULENE %1% » ZR 4 [EE 1EE S0usec M7 DA—HH%
7= Fy 63MHz 2 Z5(Reply) (S 5% [0 AT - #5H(S R3S BRI IR 22 - fTi(E
5T B EE = B4R FEEE(Slant Distance) » & 1.1.1 fors » HEFE AR
T

sh [ e S 5y 2 RS i )22 — 50us

SyearEE =
FHREAE 12.36usec/nm
Airborne Equipment
S
The Interrogation travels “ o
at the speed of light v
Ground Equipment “ ) The Reply travels
at the speed of light
Internal
delay
50us

L11 SH SR E

DME Z &t tH2H 252 (EHRfRaE - SEMAEAHYRERHFE IMHz - $7222 fr
(S5 2 HHAVER s = - (EHAYARE Ry 1025MHz 2 1050MHz - 351 126 45
A 5 T A R E St R 22 TRy E RS o (EHEYSEERI R 962MHz £ 1024MHz(63
{EF#iE) 2 1151MHz 2 1215MHz(63 #5i78) » 3£ 126 #5785 A imfitsaaies - =t
HIEEE e A Z B - B AR 4RES (Pulse-coding ) FeflT{EEmS57% -
HH Y Ry D EAATOR BT HY 2SS R B o BRI A M EREHY AR - a]
73 Fy X JH#E(X-channel) 5z Y #H#E(Y-channel) » PURFRESRILL X S A - [&] 1.1.2
JeliEl 1.1.3 By X SRR B2 4HEY © BEATOR 2 Ky 3.5usec » BRI 2 EFH BT
53 BBy 2.5usec » WAHRR? 2 EIRE By 12usec » 2087 B 2087 [T AEZE SOusec ©
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BRI SR SRR AR SE ST R RN o (E) M R EUS DME 2 tAVEEREE AT
Rt e 23 A8 R (Search Mode) > #5 FHHE & s R DI RIS R » HE
UG E| DME 18E H ERIVESNON % > it i 25 B A BB (Track
Mode) » FEREC TN R4S 5T 25 HEaRIAOR i (pulse pairs per second » ppps) * AGER
JH e #Ee bt 188 55 (Pseudo-Random Timing Algorithm) SR HESEE A3 REUCE IEREY
B -

Spacing 12us

X-Channel Reply
Pulse Pairis
identical to the
Interrogation Pair

Width
J.5us

W% == — = m = == —

]
|
|
|
|
L el (e ‘I'-—
]
|

Rise Time Fa|| (Decay)
2.5us Time2.5us

1.1.2 X-channel ARz &

i Delay 50pus K
50%-----—4- -3 e e e A - - -
Interrogation Reply
1.1.3 X-channel 585 B F0HOR BE (%
i < DME Ry#ER 2481 T H#F - B2/ D45t 800 B ¥ - (B4
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FIEURTTIEA & DAE DME FEAE LA SRS - 2407 & B8 DARERE 7 0 AR % -
T Ry FR7(Squitter) > W& 1.1.4 P > HEVTERRE R 28 B BhbY 21225
(Automatic Gain Control » AGC)EERE » {Effii&Z 1 8% E] DME {57 - Ml DME &%
RERFRDSE5T 5400 SRR /(4 200 ZEATiT) - — H B2 itk Mis R
5400ppps) * DME #F &7 #E A ET AGC B RS PR RBEUN 88 S A B PR (L AR 5 1)

B A TAR

TBH 2 A E] e

Squitters Squitters

Interrogation Reply

1.1.4 Squitters

554N o HiTE RN A R U A S Y > Rk B RS Y (2
IEESCRE SN BT R - A2 FH DME Z 44y RTC fE4HATZEE » WLA
IE] P4% FEE R S5 (International Morse Code) 77 =AM 28 51 & SR AR o 3RE&Y S
30 Phaght—2K > EGSHARTER ES i Abmd R E A > Wit E U N g = At
ISR

— -~ EENE

1.2.1 FzfEl 1.2.2 B 1118A/1119A DME 2 SNER » T & T N R (8 P IELAH 4%
SPAREIE] - ZRMEER 1119A 88 1118A 2 T — ¥ m IR Zs B4R (7 LCU 1
ZHT 5 1A3 R 1AT ) » EEERERE 72 5B T (Transmitter) ~ B 7 BT
(Monitor) ~ AHFZERIHTILCU) ~ B2l BEnRMS)F &b 7 - 2fE 1.2.3 -
1118A/1119A B Z.4% > DME - # Transmitter 5z Monitor EEBEA 4 2 4HFH4H - H
ERIEAH R 24 LRI ER ) © 1118A RS LURIIE » S5 TRE K 100 FL
B FRELAR S EIEILY R 10ONM 5 i 1119A 3 MRS b 5T Th2E] 3 1000 KL
Ff > PRt ARS EEELY Ky 200NM © £ T 2GR 57 Al S FHEHEREARE /48 -
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. TROLLON UNT (A LOCA, COMTROLLEM T (A1) ——
S . Er=) 1
VG POSTR MAPLITR (A)) ——_| WG POSEN AMPUITR
030804 (= =
+. ALY (A1)
THL MERTOR ARETRROCAITR (A15) o
s 1 = s ProCEson wn YNTOR/NTESCATOR (AYS)
- = 1 ) RECEMEN XWTH CONTROLLER (4] :mm TR CONTRGLLEN (AT)
{ . A30e0s =
;T MONTOR NTERROCATOR (A11) e LOW POSER AMSLFEN (YY)
e ———T | RICOVTR MTH COMTROLLER (At}
30800 e . 230800 ¥ 'V
FORIN iR (N ' el o powrn seunin () — | L4
ow Fomcn saen e ‘/ Monittffs \ - axe0r a1 '_M_mm(s [T Transmitter 2
Transmitier 1 b P Transmiter 1/ 1 1
| Transmitter 2
- -
-
T - | - -
.
. -
- -
— - -
- -
SR R (ASY) ——
s L (a2 030813 S «
A 44 -
— b
| .
800 PErs | 0000 FSER
b E3LD &
~ CBNET TR
Rl {poos STwoAD)

W08 eI

1.2.1 1118A DME 4N 1.2.2 1119A DME 41

DME SYSTEM

DUAL LOW POWER
v MODEL 2160
BLOCK DIAGRAM

Transmitter1 Transmitter 2

LOW PAR pila-t LOW PWR
AMP / | o AETRET AMP
SYNTH ) ‘/ SYNTH

: TXIND | ™
Y h * L A
LoAD +
ATTEN Tow. —
NOISE
AMP
T ril
i * i Tx fo
] : MONITOR / "—| __| R— MOMNITOR ¢
INTERROGATCR / .—& 3| INTERROGATOR /
SYNTHESIZER | m | SYNTHESIZER
.
|
& T4 ino
RECEIVER | RECEIVER! [*
L TRANSMITTER |« /5] »| TRANSMITTER
e CONTROLLER B CONTROLLER
1 4
)
NE| LC
=
AMS Ley
I— LOCAL DISPLAY REZ3Z
TH ™2
Power > Pawar
@1 B T2
Sueply Beps P 45 VOO 48DC < Beps Supply
Y
INTERFACE
48y CIRCUIT a8y
BATTERIES CARD BATTERIES
CO-LOCATED Al
Ls/vor  [v— l Resu
ETHERMNET
PORT
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1.2.3 DME %45 /&]
1. A7 B IT(Local Control Unit » LCU)
LCU fiz /> DME #&fEEfR 2 FJ7 > #2fit DME REREE ~ S5 H%(Transmitter)
FEIE > Ul - B 25(Monitor)HY Bypass 1 K System(Z40) S5 & & - HINE
S5t RAE 1.2.4 Fiow e

TRANSMITTER MONITOR
INTEGRAL STANDBY
MAN NORMAL ALARM NORMAL
SEECT | £ | | | war seow DARY PRMARY  SECONDARY
@ 10 (o} o 10 e} o] o)
20 e} [e] 20 [¢] [¢] BYPASS
SYSTEM
n LOAD E (o) (O MANTENANCE ALERT
@ LocA O REMOTE CONTROL FALLT .
conear]
= [=]  gmme
O ONBATERY
O LCUPOWERON O volme

1118A-013

1.2.4 Local Control Unit (LCU)
1.2 LCU &g
LCU Z #ras Ry—EPeines - fett 7 R IRE &N - ngER i -
2" Prev’ B Next” $FEFSIHENE RN EAL -

Integral Monitor 1 Integral Monitor 2
Delay.' XX XX Delay XX. XX
Spacing XX.XX Spacing XX.XX
TX Power XXX TX Power XXX
ERP XX.X ERP XX.X
Eff XXX.XX Eff XXX.XX
PRF XXXX PRF XXXX
Prev ~ Main Next | | Prev | Main Next
Standby Monitor 1 Standby Monitor 2
Delay XX XX
Spacing XX.XX g:l:cy;ng ))8(())8(;
TX Power XXX TX Power XXX
Eff XXX XX Eff XXX XX
PRF XXXX PRE i
’ Prev | I Main I | Next ‘ ‘ Prev ‘ | Main l ‘ Next )

ST

Ty

& 1.2.5 ﬁ.ﬁET%Z‘M

1.3 253 (Transmitter) T R EEFE

Y& 1.2.6 » FEAMIZEHIRE R (Local Control Mode) N » & ER Transmitter &5 1
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WS ACERIE T - BISS5TH% © 0% Main Select 1 F2 88 m] BE4E1 TX1 % & B ¥4
E G AKX F R 4R (Antenna) S22 5 S 5% - 75 ILEF DME 8¢E By 24515 (Hot Standby) %
&0 TX2 KRz 2 R EEOummy Load) » R Z IR < & FHGEEEIOLEEEE
BF o 2 &R S BBV 2 B ST E5E - (BB A SEE » AARSE
# DME RAEA(Shut Down) RN BTSN (F

TRANSMITTER
@)

1 ANTENNA | 2

1 LOAD 2

O @)
1 OFF 2

1.2.6 TRANSMITTER & 54 MR

1.4 L 28 (Monitor)iRRE

Z i dfEaE B ] R Monitor B EEE TRIEFEE A IER © —HEHHEE 2%
BEEBATEE 2 S (RPRHRF - Al G e EAVSEZEALARME RAIgE 5Tl » &
72245551 H BT K PRIMARY ALARM % SECONDARY ALARM » HIJ o réfests 5477
PRIEECES PMDT F13%%E - & PRIMARY ALARM JE5E#E0S - 2481 B 8t X gl
% HE B BB ARTINNBUE AFEIERF - 712 T BYPASS ## - {# Monitor
1F PRIMARY ALARM 00 T 12 (£t -

MONITOR
INTEGRAL STANDBY
NORMAL ALARM NORMAL ALARM
PRIMARY ~ SECONDARY PRIMARY ~ SECONDARY

10 O ® Ol |10 O O O
20 O o M™% 20 O O

1.2.7 MONITOR & ##4 MNER
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1.5 Z4t(System)

SYSTEM
e (O MAINTENANCE ALERT
LOCAL AW () REMOTE CONTROL FAULT
CONTROL TEST
(O BATIERY FAULT
e (O ONBATIERY
ALARM INTERLOCKED OFF
SILENCE RESET O
(O LCUPOWERON () VOLUME

1.2.8 SYSTEM &8 4N

LT

AHZEHI(Local Control)

A UIHRA PRI ) FEA A HIE T A 5EY)
#a BT A BE B8 (BYPASS - MAIN SELECT -
ANTENNA -~ LOAD K OFF %) -

2B Y2 (ALARM SLENCE)

oii 1 B P o T A B E B B 5 R O
I o

FasE AN (LAMP TEST)

AT A G iE -

ZAE E(REST)

EHE LS EFIINGS 815 LCU~RMS K Monitor
R -

EXSEcn S

A E

HUNMEEE S EINE -

(MAINTANANCE ALERT)
BIRfEH REEE
(REMOTE CONTROL | #E77x RCSU fEB M2 [ i SR EE -
FAULT)
Bt L B RG (OPEN) ~ 45 1 (SHORT) S BERARERS
(BATTERY FAULT) (SWITCH OPEN)
R E I EE _ .
T DME 245 1F ot
b HERAPA S E . _
51 DME E24%FH RCSU RARA -
(INTERLOCKED OFF) #UT DME Cet il
% #(VOLUME) FREETRAN -
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2. (RN BAZSLow Power Amplifier © LPA)

1.2.8 B LPA J78RIE » AN EE TR GRS © RG]
7 DME & 5lR 5169 RE #8R - I8 RTC #iH A Gaussian-shaped modulation {3
SRIEFHEG > &8 4 SRR E ARG 2 TIREY 100W © FERCAR SR Al E
(B JEOR? 2 DB BREE B2 (Harmonics A% » R HA% EH Directional Coupler Bt M
VSWR ZH - HEFEENE » ElE% DME 248N &1 RTC #Hiy
Gaussian-shaped modulation {55% 0] #FUR LS T Pedestal » LPA #gtHHV R AT A /N
B3 1Y Pedestal » 1fl HPA BV HUE LRI SE RN mHTHR; » TT27% (8 1.2.9 5 55
KT DME %45 » Rl LPA #2221 Pedestal » FSeREATE 1R © IL5%
HRR T &0 - T4 A Bl A8 B R ny 72— -

e s B | RTC24 4 #Gaussian-shaped modulationfs g
=3

I
]
il
1~
RF SWITCH AHIOIG IL\MIIP
.
DETECTED
Lo 25 2 gl > oE
™= fuyh-f AT 0 ] 2R RFE R
LNELRS lsmetoren
POWER
BETECTED
WIDEO
HIGH rurse
OUFH?“’ | STRETCHER|

1.2.8 LPA J7¥[El
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Tek dp Trig’d M Pos: 11.30us MEASURE

RTC# i 3% 7 v CHY
Rise Time
2.020 s
CH4
Pedestal Pos Width
3.370us
) CH4
B - Fall Time
LPAS; i 2.080 s
7 CH
/ None
TN CH4
None
M 250 us Ext ./ 16.0mY
1.2.9 #HIEE
. | DETECTED OUTPUT 1‘@5&?%”%% EJ%?E\U LPA @ﬁ&ﬁ)ﬁd}ﬁ%ﬁz
. (DETECTOR) B ~ I KRR & E -
J? ~t—-t——TRANSMITTER LOCAL é’%%j‘*)k&zzlgfm?ﬁ = ==} s A
@(% @ OSCILIATOR ,;;J—%{ﬁuuj ﬂE}EUKi&?}E@%ZiﬂUﬁ
& i S R SEZR o
%j . o R
B R IE % R B8 | BEURsEE R B BRI
(PWD OK) PR A -

1.2.10 LPA 541
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3. B/ B2t 28 (Receiver/Transmitter Controller » RTC)

RTC T ZEDhREAE R AT RS 9% - WA SRRV Es(E5% - 20
Pl s SARORz 5 = AV R PR DR 35 8935+ RTC Sy bt A= Hios 2 fEH R
A H 22 F 8 NS 22(800ppps) » A AR R #0kE iE 200 28 » Al RTC &5 HfE(K
PSR EE RS SRR HEE 5T o RTC fEE4H 2 BSOS i AR iR 2 2SR UOE 2R
Y RF (G550 2 40 125MHz > S5 AR EsR & AES R EH % 4.5MHz » I
< FH g s (Decoder) LABUAL (S SR R B 7 A BN o8y oA » el 2 & i e R Ua R
K7 AR B SRR AT AR AR A IF ] (SOusec) » 3l F# B A2 il 88 (Transmitter Controller)
FE(t Gaussian modulation pulses & F—4k Y LPA -

i@ i EEG TR TR R = Y
@WREMD JiZ DME =] [EHEEZ Y _EIR
OOVERLOAD+— OVERLOAD ALARM (ZOO ;J'E\I‘ RT)%%) o
RZEMAE57 e
- (LOW VIDEO) RS T8 -
@) s | — LOWVIDEO %Eﬁl{%% L b
N (HIGH VIDEO) = AL S e
©) J3 —— HIGH VIDEO =
T PRTESAIUS | o espamam it
TRIG OSCILLATOR @(RX LO)
@ TERTGoER ot | LB (YRR BT SR
%;'E(TX TRIE):‘ LOW VIDEO & HIGH VIDEO
ocruok=|— PROCESSOR OK S IR EPEA -
STt POWER K FRISSIEENS | BRI R R B S5 TR
@Q 5%(CPU OK) (il
BIRIEEEST | BURARIEIE R ER BB et
1.2.11 RTC f548 (POWER OK) | P -

4, B 23 (Monitor)

HIge F B GRAESHBEET - 2 FERXNESEE B EE AR
8 Wt EE e A2 E T RMM K RCSU B8R  DME 7EiR itk B Efe 4 - A
THERZRSRBEUGIRT - 1A S SR SR AR TR 2 (E55% - ILE9RE S

Monitor fE4H 4 - NIE A Monitor BV /558 [E > Signal Generator BFbEA 50 ¥ %
4 EFOHE AR IR 5T » 3 F Monitored Parameters Measurement Circuitry Y
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B E R BRSO - PUEEZ &k M3 » Monitor fEREUNEIETR1R
G BB R ERMAVEE (5 > — B8R foaT#E > Al Monitor &%
H—IE B ZMEEERE LCU > LU LCU REMFR S EIRIL - s\ E5REER
RN N —E IR -

Output: Interrogation

To Hybrid/Dir Coupler

. Forward Port

" Input: Sample of
transmitted pulse

)

A

Signal Generator

i From Dir Coupler
Interrogation
and Reply Reflected Port
Video for Self- v
Certification

» Detected

Log Power Interrogation
Measurement
Circuitry Scope trigger

— (interrogation)

Antenna Sample —» — RS232 Com to RMS
Monitored Parameters
Dummy Load Sample——  Measurement Circuitry —|—> Positive Alarms to LCU :

—r> Negative Alarms to LCU |

LEEFEAE-ET-8ER
1.2.12 Monitor 7758 &

Com with RTC +—»
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=

OOVERLOAD-+— OVERLOAD ALARM

LOW VIDEO
{©) s — LOW VIDEO
HIGH VIDEO
© | HIGH VIDEO
| RECEIVER LOCAL
OSCILLATOR
| TRANSMITTER TRIGGER

OCPU OK——+— PROCESSOR OK
OPWR OK=-{— POWER OK

o

1.2.13 Monitor #i4H

FREREEE
(INTEGRAL

BRSNS R EHZ

PRIMARY ALARM) REWESTTR

FiER TS

(INTEGRAL R SREEN AL R B

SECONDARY PagrEaE AR -

ALARM)

FHETRILEE e e e

<1£TEiR | RS EER E
|| SRS °

ALARM) HRBOETH S E AR

B/ I g e e e e _

o T S I ¥

(STANDBY 51 5

PRIMARY ALARM) | =~ /=70

Bl

(STANDBY R RN e R R B

SECONDARY PagrESE AR -

ALARM)

RS et e e tae _ 3

;‘;; ANEDBY o, | BTSRRI %
BEZY it

ALARM) HRBOETH S E AR

RAR(S SR ECH] ] & HI R R AR IR R ~ R

(DETECTED VIDEO) | & M IRIEZF &R -

B AHIRESS | . o o "

(Interrogator Locl B AR Z(E5E 0 F Dl

. EEEEIER o

Oscillator)

B st (E9% TR Bl S R LAE Ry

(Interrogator Trigger) | Detected video [P (Z5%F -

i FH 28 TF B g LED B/ R4k is = 1 e

(Processor OK LED) | ¥ 22 T{EIEH ©

EEN NN G LED B R Ry%kis =4 BR

(Power OK LED) BERIE AT HEIE A -

5. TEIHESIE 24408 (Remote Monitoring System * RMS)
RMS 140 B BCPS 45 E M e BE - HLIJRE R iEhlss i K B 247 ikt
13 4HERFIIR R, 1 4H A THR 2 38R -
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®

AUX USB

J2 i

PMDT USB
J1 =]
OCPUOK+

OPWR OK—

——AUXILIARY USB

—PMDT USB

——PROCESSOR OK
——POWER OK

]

5T1118A0001:044

1.2.14 RMS 541

6. Facilities

1Rl

FEHY USB I i R BE AF Ry st g 12 IR 72
(Auxiliary USB) | A -

A[iE LG PC d122 PMDT #X
PMDT USB B4 H 32 %] PMDT USB #:1F %
RMS IEFEFE | LED B ReéfklE s RMS 1540 T
(RMS OK LED) | fEIEH °
EIRIEFEEIR | LED BRAAREREAERE
(Power OK LED) | JEAE SETEEE N -

Facilities 154H £ RMS fHAHEE Bt Z&08m A St #Y/ME » 572 Facilities HY# A
S LPA Bt & 5 S (Interface)f54H < Facilities G & 4 8
48V B S{KEEER » f$5+24V ~ £15VDC ~ £12VDC ~ +5VDC f+3.3VDC i Z 475

H -

h4
o~ —SPEAKER

cramoe——POWER OF

RCHRAR b

1.2.16 Facilities F4H

L
(Speaker)

Feftr N EmT#EEH
RMS>>Commands>>Select
Audio ZEFEFESF] Ident HYE

il

R IEF S5
(Power OK LED)

LED BR Rofk G FRAAAH B
BIRAESeETREE N -
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7. FLHi(Interface)fE4H

Interface TE4H ML AEMETR T7 > HINEETEFRHE RMS/Facilities/Low Power B ffitE
QAL AT R SR - 022 e Al ~ i A S ~ R
VRS - [HEERS  FPIEERERSSE > WA RS232 B2 RCSU K PMDT Z ffi#@aR » At
FEHSHAEHE A Interface fEAHATE S F Transient Voltage Suppression(TVS)ZE & {#

i

A& ©

SPARE ANA1 -10

'Y Y

Te
FIXED |SPAREDIN1-4

TERM
BLKS

SPARE DOUT1 -4
AGND

— J5 CONN (DB9)
» RADIO/CELL
MODEM
Vs

J6 CONN (DB9)
PMDT EXT
— MODEM

Y

J7 (R11)
EXT

TEMP

ILS TX-RX

VOR TX-RX
, —— |

CONN — N > RCSU TIP-RING

(60 PIN
HDR)

RMM TIP-RING

L rvs EXTKEY_IN +/-

| B2
REMY | EXTKEY_OUT 4.
TERM. | mon_1 1D

7| BLKS

MON_2 1D

SMOKE DET

INTRUSION ALM

INTERLOCK +/-

l 124V
INT
TEMP +3.3V DC-DC ETHERNET
SENSOR CONVERTER MODULE (RJ-45)

Interface CCA Block Diagram

1.2.17 Interface J7H#E]

=~ ERERRE
1. FHRE Rz B A Rz
T B it R B DME 72 4R 5 i Ein =t ¢
(1) DME &K FH R 4R U B ks (A 38 5 HH s R TR 3% > £8HH Circulator
Pre-selector DLz Low Noise Amplifier FFARRz g H 2 RTC o
(Q)RTC L EERRTARR: < PRI ] SRR E e & 1R » W A sl
4 2 Low Power Amplifier
(3)LPA & s 588 By RE (S57ELs R 2= By 63MHz) H UK % >
FRES R AREEES -
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DME SYSTEM

DUAL LOW POWER
MODEL 2160
BLOCK DIAGRAM
W P @ LW
A AL
SYHTH EYNT
¥
7
. = e ]
TNe L 8 wenmea “:‘.j WCROTON |
BITERAQOATCA ‘iJ WTEARCGATOR
TNTVESTER BYNTHESITER
Y i TH
- RCENEA = RECENER
el RANsuTER = TRANSMETTER
T i CoMTRTAER | B | CONTEDLLER
T | |
k.
e R e |
[‘ RS
el
i |
1 = ——
X ™
gty E'g,_ 5T ot 41— Br :.::-.
-
INTERFACE

. ¥
48 »g
LT
“ay 1L Y
BATTERES = CARD | sarTERES
R [ o e
ETHERNET
POAT

1.3.1 SR B SR (s 18

2. DME Z4t 58I
By T iaBafi e SRERA B IEMIN EE9E - 2GR & A RN B DUE
B2 BRI - HIER RGO ¥ Monitor $2(t > fE—FPAVEFRIA - FIEFPE
Monitor] 4R 50 ¥ERIAREE % - & FFPRIE Monitor2 ZEE - Rt A& ILEL
100 SRR EHF By HIEEZ 422 - Monitor] (Monitor2) 2 4F 27 HIkF7 S IR ER (AT -
(1) Monitor](Monitor2)zE 4= s AR %1% » &K Circulator ~ Preselector PA K
Low Noise Amplifier ARz #f#igi i 2 RTC1 Jz RTC2 -
(2)RTC B2 R HRRE & 1 & CL TR 2 REPR A i S SR S R B IR
G AE AR I B 1% o 2R AR SO B 2 Low Power Amplifier
(3)LPA H & HTOR SR EE Fy RE (S 9R LT ARA 22 By 63MHz) 5 HH LPAL
B SR R RS 4R 0 T LPA2 H#HE5%E 1 2 LOAD/ATTEN -
(4) Fi R 47 25 5H{E 5 & 48 &7 8&[1] Monitorl (Monitor2) » fi4% LOAD/ATTEN 2 (&
SR & (%[5 2 Monitor] (Monitor2) » PG HIE sIHRR7 275 1EHE
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DME SYSTEM
DUAL LOW POWER
MODEL 2160
BLOCK DIAGRAM

DME SYSTEM
DUAL LOW POWER

MODEL 2180
BLOCK DIAGRAM

LOW PWR LOW PWR :
AMP/ AP —

SYNTH SYNTH

3 |
L o o =9
— MONITOR / T ———>  wonrToR/
[ ' INTERROGATOR/
e — | swTheszeR SYNTHESIZER ‘_@

i
INTER
SYNTHES!
. l}‘_‘r D ‘
) TX IND TXIND
RECEIVER | =0 RECENVER! [T RECENER ! —Y= RECENER —
b TRANSMITTER (e - > TRANSMITTER (sl TRANSMITTER - % TRANSMITTER
XD CONTROLLER ol CONTROLLER ey CONTROLLER | | | GCONTRGLLER

oA ]

LOWPWR
y AMP

SYNTH

2

e

MONTOR! [« T
INTERROGATOR /

o

%2
Power
| »asvoe | ssvoe < s s

i

INTERFACE
CIRCUT

1.3.2 BEAGAE FRESEE (Monitor]) 3 A B o)

 PMDT
1. PMDT #1E
PMDT m] AR 2512 DME %45 © & 50#EE: RMS K PC 1 USB 28 > 317

¥ERH PC Y PMDT #1E8 - #E#2 System—> Connect=>Navaid=>Direct * i A User ID fz
BRI A AR HE A L4 ©

ot Logn
No Connection - SELEX Sistemi Integrati Inc. PMDT
0l Info UserID |SEC3

Password | THREE
RCSU » Modem
PMDT Setup

Ext PMDT I o 0k | Concel |

1.4.1 PMDT 42
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PG e G SrESReE - ETAR AT E FRMS
- BHERET  ACEEREEER
[T At | Local M AlertiEmE o Bt L
Tianemiliers FHERIET - LocalSi i e B AHETIR(E
Txl T2
B Man | €  EELTiSE THEETGE  TEETBRTEE
B[ Anterna | M hinEstatiiEgrE RiE
| lod B w—— GEEEHEREEESR
| O | e— mEkEsata e
Manitors
Integral Standby
@ Nomd | —— ZEFEMonitorifiAETEE
[~ Pritlam | ef— AT EEE S O A tns
[ Sechlam [ M T EEEEEEREEERE
| Bypass | e EEmiEEEEO 2 ke ) SEREIRAE

Moritor 1
osw  [5000°
Spacing [ 1195
- BB T BRI R RS
Efficency  [100.0
R [

1.4.2 Sidebar 7144

1.1 RMS
1.1.1 # A RMS->Data>Power Supply Data B 8 ~25TE B BREG 8 DL R, fosF EE R
e FRRE -

“5° MC1 Kansas City - Model 2170 Dual HP DME - AMS{AST) PMDT B [l 5
System BMS Mookors Moritor | Monitor2 Iransmitters Disgnostics Info
e [ AMs Da 8| B NealFs)| CoseFel] Ao Ao
Mai Rlets/Alaime | Power Supply Data || A/D Data | Digtal1/0 |
e 7
Ta T2 | [ o= R od rrd¥oke S Eve Ny T by
B e T 83w 318 am||[330 346|346
W T E i e 47| am||[am 5|0 55
[ load m | [+i2vocAg | yis0l| vuso| TiZ00 || 1250|1250
[ @i _[| [22vocalp || 9280 280 [92zz || is0|| 415
=ET— . [s2vochy | 1is0|| W) Ti208 || 50| T 1250
Integral  Standby | [42VoCDip | 250 -12s0| [92a8 || Aisa|| 4150
[T Howa I~ | [+15VDC 1450 | 14%0| [1882 || 15s0| 1580
T Ham I | [35VOC 550 1550( [459 || 1450|1450
[ Bwse _[  [s24VDC 75| 235|283 45| 245| [ Low j;Prelow  Amps | PreHigh | Hish
AL Input sa0| 0| [1200 1320|1320 10| ael|[&a || 70 7.0
08 Light 0| 0|21 || 13e|| 1320 ol el|TaT 200 200
Tu148VFPS 466 | 466|| [#88 | 434 494 30| 30|88 150 150
Tu248VFS 46| ase||[#85 || asa|  ass an|ll a2z 150 150
I::g*c‘ IE060 [Baieyi 430 430 [a7e || =00/ =00 0| s0|[o7 | 10| 150
(i Spaci 1200 |
WT?E—T‘E: [Balley 2 40| a30| %3 || 506/ 500 &0 TR 150 150
Ini Eficiency | 923
[int FRF | [
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1.4.3 RMS Data
1.1.2 #E A RMS->Status=>Monitor/Transmitter Status 0] 85~ T B3 BHIRRE » HIfRE
B/ 7569 Sidebar AH[E] -

1.4.4 RMS Status

1.1.3 #E A RMS->Configuration=>Power Supply Limits T &% 7 & T 25 FREL 76y £ 25 7L
[RAH -

] =) IECE)
B = U = =
= = M = =
i |
o e e e
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1.4.5 RMS Configuration
1.1.4 # A RMS—>Configuration=>Station * ¥ " Display DIP Switch Settings”
7€ DIP BARADIP BERSEEE A NMEAN SR L) » e H H B & et sl i
i~ AR - EHEEE 2GR BT~ BTN ISR AR E BB AR E R
— 5 > Al s REE st -

AT

ol
System RMS Monitors Monitor L Monitor 2 Transmitters Disgnostics Info
[ Eamnecid | | RMs Configuration &@| B Ne(5)| Cuseifel| Aosi| peiica
General ‘Station | A/D Limits | Powwer Supply Limits |
T 07/02/05 13.50.02 07/02/05135517 | 07/02/051355.16 07/02/05135516
i Transmitters 5 B S
Tl T2 -~ User Configuation - FIMS- Monitois/RTCs - =
T Monitor1  Monitor 2 ATC1 ATC2
BT ni| ~ DME " TACAN IE [ oME | oMe | OME | DME
[ Tood m[" ' Low Powes & High Poner [FighFower || [ighPover | High Pawer | High Powsr | High Power |
I S | |
~ Manitors  Dual Equip [ Single Equip | DuslEquip | | | DualEqup | DualEqup | DualEqup | DualEqup
Integral  Standby 7 HotStandhy
= [ ot Standby
[T~ Homal T
I = [¥ Embedded LCD Fresent
E e
IntDelap. | S0.00 | %Channel | || ®Channel | XChannel [ X Channel [ X Channe!
Int Spacing 1. [ [ 7 I ] I =] I 7] I B4
Int Tx Power 953
InlE!lieierwl 923 |
(G
| Station | entifer . e MCl Kansas Ciy
DIPH R &
Ready ICAP [NUM [Level 3 BEC3 [07/02]05 13:55:17 7
=X VA
1.4.6 DIP BrRHEE
Backplane DIP Switches - Required Settings N 351

51

SCON 0 - Equipment Mode: Always On
SCON 1 - Equipment Mode: Always On
SCON 2 - Dual / ~Single Equipment
SCON 3

SCON 4 - Equipment Mode: Always On
SCON 5 - “Remote Control Enabled
SCON & - TACAN / ~DME

SCON 7

=
O[O}

SCON & - RCSU Modem: Dedicated / ~RF
SCON 9 - AMM Modem: Embedded / ~Extemal
SCON 10

SCON 1M

SCON 12

SCON 13

SCON 14

SCON 15

CSEL 0 - Channel / “% Channel

CSEL 1 - RF Channel Select Notes:
CSEL2 For switches indicated as [O0]
CSEL 3 refer to Section 3 in the
CSEL 4 Technical Manual
CSELS

For rocker-type DIP switches,
CSELS the side indicated with [©]
CSEL 7 should be depressed.
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1.4.7 DIP 7E4E
115 4E& N B AT RMS> Logs—> Parameter Change SIS EIELATZCEE -

52 MCI Kansas City - Madel 2170 Dual HP DME - AMS({AST) PMDT = ] 3
Gystem RMS Montors Monitor L Monitor 2 Transmitters [Diagnostics  [nfo

[ Connecied | | AMS Logs 8| B Nears)| Chsee)| Lomyil| Ao

] Operstionsl Summaty | Alarms | Maintenance Al | Command Activiy {Faiametsr Change |

(17 Bleit [Local

= Update | Resst |

Txl T2 -
- | Time Tag User Name | File

[/ Man ™ 07/02/05 - 134633 SEC3 RTC Confguration

[ & Antenna 07/02/05 - 134041 SEC3 RMS Configuration

rm—!r 07/02/05-13:31:03 SEC3 RTC Configuration

- 07/02/05-13:30:41 SEC3 RMS Configwation
| [ G [ 07/02/05 - 132323 SEC3 Moritar Confiueation
e 07/02/05 - 13:28:44 SEC3 Manitar #2 Offsets and Scale Factors
inegal 8 07/02/05- 132836 SEC3 Moritor #1 Offsets and Scale Factors
ey 07/02/05 - 132827 SEC3 Monitor Conliguration

T Noma T 07/02/05 - 132819 SEC3 RMS Configuation

[T Aam T

(IntDelay [ 50.00

Int Spacing | 1200

Ink Tx Power

[TntEfficiency 823

IntFRF |
Ready icap INUM [Level 3 lSEC3 o7fgjos 135Lss.

1.4.8 RMS Logs
1.2 Monitor

1.2.1 #E A Monitor=>Data—>Integral(Standby) > ©] Monitorl 5 Monitor2 %57 £ (Bl)&&
ST S -
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7 - Dual DME - SELEX Systems Integration Inc. PMDT
System RMS Monitors Monitor I Monitor 2 Transmitters Diagnostics  Info

NESREN | o vontor Data

g[ EE Apply (F7

Integlal—i Standby|
et _|Loca [onzniio34oe  [01/17/11 10:3406
Transmitters
Txl Tx2 - Monitor 1 o Monitar 2 f
B Man | Delay - - uz
B[ s [ | [Spacing e [7z01 e
:]I I il [To Powes e [0z wats
£AP o [z @8
Monitors =
el Stndty | |Efickncy NN B
T era W | [PRF [ [TEiss oops
[T Fidlam [ T Frequency | 1170000 | 170,000 MHz
D e | [TeremyEe . mEE  Ee
SR R L0 Frequency [ a1 999 [ emsm Wz
Mordtor 1 B Frequency Error - - ppm
Doy 5002 :er_,gqum | 1108339 [ 1108999 UHz
Spacng 1202 | [vswA =) [Tio 1
e Idert Status [homal [T Nomal |
oy | [ B
Efivenyy  [To00 | [l Cece
PRF [82d
Ready CAP NUM Level 4 SEC4 01/17/11 10:34:04

149 TEETRATA FEIE

7* - Dual DME - SELEX Systems Integration Inc. PMDT

System RMS Monitors Monitor 1 Monitor 2 Transmitters Diagnostics Info
I | o5 8| |
Integral | Standby |
= Rt [maznioaanz [o/17A11103417
Transmitters
Tx1 T2 Monior 1 Monito: 2
@[ Man | [Dely [ 5000 [ us
B[ éntene [ [Spacing [z [zoe us
| load  m Tx Power Wals
Sl [Ti0z” [ECCN
e Standy | |y [0 [ *
B toma &l |PRE [T T80 _ s
[~ Fidlam [ T# Frequency | 1170000 [ 1170.004 MHz
I~ SecAlam [ Tx Frequency Error I B B B ppm
o Rx L0 Frequency IR T WHz
Moritoe | Rz LD Frequency Eror - =l ppM
Delsy [ 5001 Rix Frequency | 107,002 | 1107.002 MHz
Spacing [720z
E;ﬁw l——l‘f Ident Status [“Nomal [ Nowal
Eficeney [ 1000 Ident Code [FEr] i
PRF 813
Ready CAP NUM Level 4 SEC4 01{17/11 10:34:17

1.4.10 BIEESNTEATA BHEE

{8 » 248187 Primary Alarm B¢ Secondary Alarm e
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7 - Dual DME - SELEX Systems Integration Inc. PMDT

System RMS Monitors Monitor | Monitor 2 Transmitters Diagnostics Info
PEsResed | Monitr Configuration &| B (NewFm) [Cose®B) 2row 71 Ao (70)
General | Alam Limts
I et —I = 01/05/11 031237
[Lsreiete Execubive Alam:
Tel Tx2 Integral Montor Standby Monitor
B Man | Prirvaty Secondaty Prirnary Secondary

[ B Antenna | Spacing @ [e] ® [e]
_| load m [ T4 Power ) [ ® [¢)]
| I ERP ] [e]

Moritors Efficiency C] o] ® (o]

Integral Standty PRF ® [e) ® o)

N | _N.umnl || [1dent Status (o] < © ]
I Fidlam [ [Ident Code @ ] ® [o)
I Sechlam [ T Frequercy Enor (9] [0} (@] ®
_i Bypass __J Rix Frequency Error O (o] O ®

Moritor 1

Delay 50.01
Spacing 1202
T Power 1022
ERP 01
Efﬁmcy 100.0
PRF 784

Ready CAP NUM Leveld SEC4 01/17/11 1034:44

1411 FERREEEZGTE
1.2.3 #E A Monitor=>Configuration=> Alarm Limits > T #5255 K P 4 25250 = AL
FRAH -

- Dual DME - SELEX Systems Integration Inc. PMDT

System RMS Monitors Monitor I Monitor2 Transmitters Diagnostics Info
PGSR | Monitcr Confiouration 8| B [Newt(F9) [CoseiFe)) oo lF
General | Alam Limts |
I Aot _[Tocd 01/065/11 031237
Transmilters
Tyl Tx2 Nominal PreAlamRange | Alarm Range
B Man | Delay [s000 8] w0323 w040 3] s
B Anterna_| Spac 1200 A0 3] |« o 3]
" pacing ! +/- v +/+ U = us
| load m R o
off
_! '_[ Alarm Low Predlam Low Predlaim High Alarm High
Monitors T ~ T T =] T = T T
Integisl  Standty T Power [s00 & | [0 | | (100 | [125% |1250 ) |Wani
B Homo & ERP |30 S [27 & [0 5] [ 08 2 [0 &
I~ Fidlam [ E fficiency [700 5 [730 =l %
]_S;CAlafml_ oRF [7= & [72 ] [e00 2] [ 5000 3 (6000 5|  pope
L Bwn [ T Frequency Encr [= 2 e o @ [ [ [ [2 8 we
: o0 & T 1p & T - - =~
. A Frequency Enor 2 @ 18 i I [ 18 sl [0 & ppm
Delay 50,02 VSWR L1 [ 30 & L 1
Spacing | 1202
T Power [[ois Timers System-evel Seftings
ERP [ Integral Shutdown Delay | 70 £ Seconds Efficiency CerlificationLevel | 70 & %
Efficiency [ 100.0 Standby Shuldown Delay | 7.0 & Seconds Monitor | Reply Allenuation | 20 | 8
£l Il Continuous Idnt [ 50 2 Seconds Moritor 2 Reply Atteruation | 20 2| B
No Ident ‘_ES,D % Seconds Directional Coupler Loss |-29. 3 dB
[Ready CAP NUM Leveld SEC4 01/17{11 103456

1.4.12 HEFIRERE

1.3 Monitor1(Monitor2) I EE#E BE
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1.3.1 #E A Monitor](Monitor2)=>Data=>Integral » 1] B4 75 T 28 B M & 18 FLPRE R HI

E2H -

1.3.2 #E A Monitorl(Monitor2)=>Data=>Standby » 7] B4 Rl S B Y & T8 S RAE Rl

7° - Dual DME - SELEX Systems Integration Inc. PMDT

System RMS Monitors Montor1 Monitor2 Transmitters Diegnostics Info
_ Maniter 1 Data QI @ Nest(F5)| |Chose(FE) [F7)
[ WiStandby | Maintenarce Alerts | Status |
'_A:" l=a OTIAT 10362
e Ay Livi FreAlam Lov Dola Prealeim High Al High
Tal
w e[| | [Del 3360 oY [Se" [5032 5040 =
8| Anerna [ Specing 1160 [Ts8 2o [12=: 1240 us
PR | Tk Power 500 [ &0 [0 1225 150 Wats
o
o ERP 30 27 i ] [ os 10 B
ooy Effciency 700 [730 %
Integral Standby
B Foma TH PRF 720 730 [ eos [ 000 6000 PpEe
[~ Pridlam [ Ta Frequency 170,000 MHz
Cri;c-"""j‘ Z T Frequency Exor £ ET e [ e E3) ppm
e ' Rx LD Frequency 982002 MHz
Vo] Rix LO Frequency Error Ei) S | 18 2 oom
Deley W R Freguency 1107.002 MHz
Spacing 1201 YSWR [T [ 30 40 1
T Power™ 021 Ident Status T
ERP oo
[Efficory  [o0p | |\dentCode s
FRAF 805
Reacy CAP_NUM Level 3 SECH oLj17]11 10:35:30

E2H -

1.4.13 FEEGEEEE

7° - Dual DME - SELEX Systems Integration Inc. PMDT

System RMS Monkors Monkorl Monitor2 Transmiters Diagnostics Info
I [ oo 100 & n|
[ Integral | Standby | Matenance Aletts | Status|
I At _|Locd A7/ 103544
Transmitters
T T2 Alatm Low PreAlam Low Data Prelam High Alarm High
B M _| Delay 4360 4368 [ 5000 5032 [50a0 us
B[ Antenna | Spacing 1160 1168 [1205 1232 1240 us
j ‘-8:" ﬂ Tx Power 500 550 017 1225 [0 Watts
Monit
ol Sty Efficiency 700 730 [1060 %
B toma B PRF 720 730 - 6000 6000 2
[ Pridlam [ Tx Frequency 1170.000 MHz
[™ SecAlam [ Tx Frequency Error 20 BT o 18 F] pom
‘_[ Eymat —I Rx LO Frequency 982.002 MHz
s RxLO Frequency Ertor 20 a8 === 18 20 pom
Deley | 5001 Rx Frequency 1107002 MHz
Spacing 1202
ites o Ident Stahus [ Nomal
ERP 01
e [y | e T
PRF 798
Ready CAP NUM Level4 SEC4 01/1711 10:35:44

1.4.13 BHHREEE
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1.3.3 #E A Monitor](Monitor2)=>Data=>Maintenance Alerts > b B i #E ~ESHHIE H TAE

BB -

7° - Dual DME - SELEX Systems Integration Inc. PMDT

System RMS Monitors Monitor 1 Monitor 2 Transmitters Diagnostics Info
T 8| m e 9
| Integral | Standoy | Maintenance Aletts | Status|
I et Local 01717711 10,3600
Transmitters
T L [ Monitor ROM Faut
B Men | [ Monitor RAM Fauk
B Antenna |
_] Load !l l_ Mornitor Functional Fault
o | [ Monitor EEPROM Fauk
Moritors [ RTC Comm Faut
Integral Standby l— = 3 T
B Noms & ier Scred
I~ Pidlam [ r Interrogator Synth Unlock
[~ Secalam [ [ Interogator Synth Frequency Evor
L Bpes | [ Special Test Mode Enabled
Nan [ Monitor Calibxation Offsets Disabled
Delay 50
Spacing  [1201
Tx Power [025
ERP o1
Efficiency [7000
PRF 789
Ready CAP NUM Level 4 SEC4 01/17/11 10:36:00

1.4.14 Maintenance Alerts
1.3.4 #E A Monitor]1(Monitor2)=>Data=> Status * 871« Monitor 2 JREE » WIFEHEEEH
EHE - PNBEIER AR RIS - B 2R O e 2 IHRE -

Dual DME - SELEX Systems Integration Inc. PMDT

System RMS Monitors Monitor i Monitor 2 Transmitters Diagnostics Info
= &
| Integral | Standby | Maintenance Aletts “Status
I AT e 177711 103610
Transmitters

Tx1 Tx2 Alarm / Alents Diagnostics

!j Main _] [ Primary Alam [ Diagnostics Test in Progress

B Anterra _| [T Secondary Alam CPU Shuldown Nowmal

| Lei B

i [ PreAlaim

Maintenance Alert
Monitors [_ el ol

Integsal Standby Status Interrogator Syrthesizer

& NP'"“' & I8 Remote Mode [T Local Mode [ | Unlock

[~ Pridlam [ :

[~ SecAlam [ & Hot Standby Present Frequency 1107.001 MHz
| _, Bypass _] [_ Overload Frequency Ermor 1 ppm

[ Efficiency Alaim Suppressed

= Monitor 1 [ Integral Monitor Detector Clipped

elay 5082

Soan 1201 ,_ Standby Monitor Detector Clipped

TePower  TI017 [ Integral Montor Ident Gate Timeout
ERP 03 [ Standby Monitor Ident Gate Timeout

Efficiency  [100.0

PRF 797

Trigger Source Integral Deday
M CAP NUM Level4 SEC4 01/17/11 10:36:10
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1.4.15 Monitor ARFE

1.3.5 #E A Monitor]1(Monitor2)=> Offsets and Scale Factors 7] Zfi%% Offsets B¢, Scale
Factors %*S?Eﬁbfm%@@ o

“* MCI Kansas City - Model 2170 Dual HP DME - AMS(ASI) PMDT - I"lz[
mamsmmmmnmzwnmmmm
m | Maniter 1 Offsels and Scals Factors = R T e Y I |
DOffsets and Scale Faclos |
Alert Local
rr' > T el 07/02/05 13.50.05
~ Transmitters — Integral— Copy 3 —— Standby—
:*H“*:f” [ Deley Qe (=] [ | w6
an
& Bime || | SpacngOifst | oo | oo 5
[ losd m[ | Tx Powet Dfset = | 174 Walts
BE = | |ERP Offset [ oo &8
Monitors | Efficiency Scale [1000] R -
'IMETJHZ"&'W” [PRF Scale [1o00=] [1o12=] Pops
T ham | |TxFreauency Difse [ oA | [ o | eem
[ Ewas || | |PsFiequencyOfiset [ o [ o ppm
| Retum Lass Offset o &
ntDely T 5000
| Int Spacing | EFL]
| Ini T Power
Ini Efficiency |~ 923
IntPRF | 1002
Ready cap NUM Level 3 [SECT lo7jezos 1359z

1.4.16 Monitor Offsets and Scale Factors

2. [E[}7 (Echo) T
Rt N EVER R EIREIE T - AR RIS (i EE
TREMIPRE B T - HE DME WT%L&?JM&E%@LE’J SRS - A
FULEH A ER AR (H A [E]8Z (Echo) » BEFE RIBEZE 2 DME HYSH] © [alfz X A& sy
55 BB SR (Short Distance Echo) k2 = EERfE[A])87 (Long Distance Echo) e
5.1 A RO -
Rt R IR 2 M AT PR I e 2 AR S — BRI R, %%E

DME FRURHS » K258z 0956 — (IO A2 B2 B R R R A 35 —{ERToR At 2 -

GO HIER AR A ST IERER SRR A F A - (B R B F'?I/EZEI’TP—{I

WoN FEAE R > ARG AR el BRI (E9% - WL ESRIEEH -

SRR SRR A EE R AR, -
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1 4.

\

i ‘, 12ps

1.4.17 e REREER R

1118A/1119A DME 5% % e B[R H1H] (Short Distance Echo Suppression)BAE
#E A Transmitter=>Configuration & > B ILIhEERA BB BRERHI AT BE -

Operation

Timing " 1stPulse " 2nd Pulse
o itter Enabled

I~ "SDES Enabled

[~ LDES Enabled

I Demand Mode Enabled

L] L}

1.4.18 Short Distance Echo Suppression
5.2 FEEEEEDE
PRI TR SO EE AR (BT - 1 (B2 e s Rz 2 1% 4% DME Frdeufic
IEWARRR S5 2 4T S H B A AR RGP (FESENE - S RATRaIL
FI I TEA S HY PR S T EE AR R -

",.-'_—.,.--‘
.

Both the interrogation and

‘ e - the echo generate a reply.

1.4.12 REEEEECE RS E

By R RE - Rl #EH A Transmitter=>Configuration H » & 7 FEEE(H]
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Rz (Long Distance Echo Suppression)EIEEFIRL » {HHEIIRE & 1548 DME Firat
FRALARBIHEEE -
|

RTC Patameters Opetation
Power Dutput = x Timng 1stPuse " 2nd Puse
Minimum Squitter [ = epes I~ Squitter Enabled
Maximum PRF [ = pees I~ SDES Enabled
LDESWindow | = w LDES Enabled
LDES Theeshold F dBm I~ Demand Mode Enabled
Dead Time [ &
Reply Delay Offset I & ok
Keyer Source:
Rix Sensitivity | =] d8m € Extonal Kaping

1.4.13 Long Distance Echo Suppression

124



B DSHER

RRFEZ RIS VOR/DME st s » f8k 2 EEIEET 200 TR
ISR > FECEEINER > WFREEFER ) Z2ER T FIAARERETEITRE S
TR BEIEE S - FEREEENFOEE - IR IRENTE A 25 KRNk
BB L [E 25T

RIIEIRSINZHHIEIEET 2 & » ERMAE ENMEF DIE T IRRE - tA]
TEAREH ~ BRI LLEIRET ~ UInEEEE » BN E R FBhm B2  Bb4h -
HKEEHSREUE George Stone MATIELA & Ruth Charpie /INHFAAE TS R A8 38 _E Y BE6fEL Ky
Bl o (ESZHART 5 e -

HE George Stone ZEIFH L H » FERNAR A » (eaxflAHE - HaHT)
RE ~ SEEE SORFEESFA A W EE AR B AR - B BRI
B > NESEIIEERIRR o 123 EE P UUER 20 » SN RE R R B VS
—FHIERELEEES © BIA07E DME #2851 - 8188~ DME s fim it S & A E T T
TERVIRES » TEBERVRTAT » PR TR AV S 40 TR IE R S - WL AM
SYEE R G RSN ER » EMRESEER: - (EASKEURKEEE #5  EEHK
REBEN—R | BN —UfBEEEANENE » AR ZHEREE I E
HMAEHIEETT |

H T REERER A R R E R R - AR BUE ZAHERY Trouble Shooting FRIZ
o B E SR o SEME I NETSE R R AAMEEAREEZARES
17 Fodip AR FE M > RO D o R4 [E T NIR AV R IR - (ERE T A%
AR - BEZ AIEEAE R EESE » ZAEN S ERE H 2B - SAE R M
FHARAH] » HERAIR - AR - REZECIARA0)FETE R Sk
TR A BRI o W A SR B TR E R B R OEeR A
wefh o RO H ARG BRE - MREHAEENTE N B AR | IE
HAFFRET S B T sl 4k AH IR

AMAEARHZHEIE S $2H DU MR R R B M E 2%

1. SELEX glllskrhu ool it e H S Mg - S HPRARZIIRaB1TR
& WEAE - HRERRCIEREEZIME - ERE Bl RS e e
AET P BT - EReE 2ol BRI Ry A /EteaE En5e 5% |

2. HRNHEZEIREAR - DI EBURFIA B H 2 R - BISMEERRE FAISSE - 1E
AIE T ZATE AN B HE SIS IR E ET 2 e CREIAVEN T -
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AE I PRI SRR B R B SRR ] > (EUAE AT 4EE N RITRE R8T EF
SN Z 4EERETT - HEMIE AN ZHE T3 E R MEIERE T 2 (EK  FEI5 R M
B Bl O RS IR D SE BRI [EIN - BARE T EREe ) B thRERETERT T -
izl

. AZBY SELEX Z[HAEMEAL 2 2 828 > maSHIE KRS BETEAE

S0k > HREHAE EE - BRI - el TE R
HENBA B BRI R IE i S maEIL T IS REREZdl - 5
PREIAZE > (& P RIARRE{CRE IR B et - Al A BB E R O
AR - EReRE B ZAllAyssr - BB EATEE AN B 2 U530 » A ERE
FES BRI A RV EREL R S % > AR A Z Rpa A C 2 4 > AH
(BB E{C LA ARG Z H AR A AN B2 !
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