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SECTION |
GENERAL INFORMATION

1.1 INTRODUCTION

This manual contains information relative to the physical, mechanical and electrical characteristics
of the Bendix/King Silver Crown, Kl 208A and Kl 209A.

1.2 EQUIPMENT DESCRIPTION

The Bendix/King KI 208A NAV Indicator is designed to operate with VHF, Loran-C and GPS
navigational equipment (such as the KX 155/A, KLN 88 and KLN 89) to provide OMN! (VOR), GPS,
Loran-C or LOCALIZER (LOC) information. An external selector switch determines which
navigation information, GPS/Loran-C or VOR/LOC, is displayed on the indicator. When NAV is
selected for display, the VHF navigational receiver receives and detects the omni or localizer
information. The Kl 208A converts this information to DC signals which drive the LEFT-RIGHT
needle and the TO-OFF-FROM flag of the visual indicator. When LNAV is selected for display,
the Kl 208A receives inputs from compatible GPS/Loran-C receivers or Flight Management
Systems to provide a visual presentation to the pilot.

The Kl 209A NAV Indicator performs the same functions as the KI 208A. In addition, it contains
an UP-DOWN needle with an OFF warning flag. The external selector switch determines whether
information from an external glideslope receiver or vertical navigation information from a GPS or
FMS is displayed.

The lateral and vertical deviation and flag signals that are selected for display on the indicator are
output from the indicator for use by a flight control system. No course datum information is supplied
by the indicator.

The KI 208A/209A OBS circuit is zeroed at 45°, as opposed to ORZ/EZ indicators which are
typically zeroed at 300°. Because of this, any LNAV interfaced to the KI 208A/209A OBS resolver
must have at least 110° of calibration range on its OBS resolver.

Three spare double throw relay contacts are provided by both the KI 208A and Kl 209A. These
relays are switched by the external selector switch that selects the indicator’s displayed sensor.

1.3 TECHNICAL CHARACTERISTICS

SPECIFICATION KI 208A CHARACTERISTIC

GENERAL

TSO COMPLIANCE: C40a, C36c Class C Cat 2
DO-138 Environmental Cat. DAPAAAXXXXXX

SIZE: See Figure 2-2
WEIGHT: 1.0 lbs (.45Kg) Nominal
PO“ER REQUIREMENTS: 14VDC 28VDC
Indicator 50ma 50ma
Lighting 160ma 80mA
IMKI208A209ASBH Page 1-1
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SPECIFICATION KI 208A (Cont’d) CHARACTERISTIC

RELAY CHARACTERISTICS:

Total Energize Current 200mA Max. 100mA Max.

Resistive Load Current 1.0A Max. 1.0A Max.

Inductive Load Current 0.2A Max. 0.2A Max.

Incandescent Lamp Load Current 0.1A Max. 0.1A Max.
NAV AND LNAV ANNUNCIATE:

Incandescent Lamp Load Current 0.1A Max. 0.1A Max.

VOR/LOC
INPUT IMPEDANCE:

NOMINAL COMPOSITE INPUT LEVEL:

LOCALIZER SENSITIVITY:

OMNI ACCURACY:

OMNI SENSITIVITY:

EXTERNAL LOAD:

50K ohms, Nominal

LOC: 0.33VRMS =10%
VOR: 0.S50VRMS +10% ARINC phased

4dB tone ratio will give 3 dot scale
deflection

+2° Max Error, =1° Typical

+10° off course gives full scale
deflection

ARINC Autopilot Deviation (Two 1K loads)

LNAV LATERAL DEVIATION

INPUT IMPEDANCE:

DEFLECTION SENSITIVITY:

LNAV LATERAL FLAG

INPUT IMPEDANCE:

DEFLECTION SENSITIVITY:

LNAV OBS
Electrical Zero:
OBS Excitation Voltage:
Input Impedance:

Output Load Capability:

1K ohms =5%

150uA =5% for full scale deflection

1K ohms =5% minimum

125uA for flag to leave stop
260uA maximum for fully concealed flag

45°
2.0 - 7.2 V P-P, RMS or Square
> 10K ohms

> 30K ohms

FLIGHT CONTROL SYSTEM OUTPUTS

Lateral Deviation Load Capability:

Two 1K ohm loads

Page 1-2

NAV Mode

LNAV Mode

Direct Relay Connection
to LNAV
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SPECIFICATION KI 208A (Cont’d) CHARACTERISTIC
Lateral Flag Load Capability: NAV Mode LNAV Mode
Five 1K ohm loads Direct Relay Connection
to LNAV
FCS LOC Engage Load Capability: NAV Mode LNAV Mode
Direct Relay Connection Direct Relay Connection
to VOR/LOC Receiver to LNAV
SPECIFICATION KI 209A CHARACTERISTIC
GENERAL
TSO COMPLIANCE: C40a, C36c Class C Cat 2

C34c Class D Cat 2
DO-138 Environmental Cat. DAPAAAXXXXXX

SIZE: See Figure 2-2

WEIGHT: 1.2 1lbs (.54Kg) Nominal

POWER REQUIREMENTS: 14VDC 28VDC
Indicator 50mA 50mA
Lighting 160mA 80mA

RELAY CHARACTERISTICS:

Total Energize Current 200mA Max. 100mA Max.
Resistive Load Current 1.0A Max. 1.0A Max.
Inductive Load Current 0.2A Max. 0.2A Max.
Incandescent Lamp Load Current 0.1A Max. 0.1A Max.

NAV AND LNAV ANNUNCIATE:

Incandescent Lamp Load Current 0.1A Max. 0.1A Max.
VOR/LOC
INPUT IMPEDANCE: 50K ohms, Nominal
NOMINAL COMPOSITE INPUT LEVEL: LOC: 0.33VRMS =10%

VOR: O0.50VRMS =10% ARINC phased

LOCALIZER SENSITIVITY: 4dB tone ratio will give 3 dot scale
deflection
OMNI ACCURACY: +2° Max Error, =1° Typical
OMNI SENSITIVITY: +10° off course gives full scale
deflection
EXTERNAL LOAD: ARINC Autopilot Deviation (Two 1K loads)
IMKI208A209ASBH Page 1-3

Rev 0 Oct/96



BENDIX/KING

KI 208A/209A

NAVIGATION INDICATORS

SPECIFICATION

KI 209A (Cont’d)

CHARACTERISTIC

LNAV LATERAL AND VERTICAL DEVIATION

INPUT IMPEDANCE:

DEFLECTION SENSITIVITY:

1K ohms =5%

150uA =5% for full scale deflection

LNAV LATERAL AND VERTICAL FLAG

INPUT IMPEDANCE:

DEFLECTION SENSITIVITY:

Electrical Zero:
OBS Excitation Voltage:
Input Impedance:

Output Load Capability:

1K ohms =5% minimum

125uA for flag to leave stop
260pA maximum for fully concealed flag

LNAV OBS

45°

2.0 - 7.2 V P-P, RMS or Square

> 10K ohms

> 30K ohms

FLIGHT CONTROL SYSTEM OUTPUTS

Lateral Deviation Load Capability:

Lateral Flag Load Capability:

Vertical Deviation Load Capability:

Vertical Flag Load Capability:

FCS LOC Engage Load Capability:

NAV Mode

Two 1K ohm loads

NAV Mode

Five 1K ohm loads

NAV Mode

Direct Relay Connection
to Glideslope Receiver

NAV Mode

Direct Relay Connection
to Glideslope Receiver

NAV Mode

Direct Relay Connection
to VOR/LOC Receiver

GLIDESLOPE DEVIATION METER

INPUT IMPEDANCE:

DEFLECTION SENSITIVITY:

Page 1-4

1K ohms 5%

LNAV Mode

Direct Relay Connection
to LNAV

LNAV Mode

Direct Relay Connection
to LNAV

LNAV Mode

Direct Relay Connection
to LNAV

LNAV Mode

Direct Relay Connection
to LNAV

LNAV Mode

Direct Relay Connection
to LNAV

150pA 5% for full scale deflection
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SPECIFICATION KI 209A (Cont’d) CHARACTERISTIC

GLIDESLOPE FLAG

INPUT IMPEDANCE: 1X ohms =5% minimum

DEFLECTION SENSITIVITY: 125pA for flag to leave stop
260pA maximum for fully concealed flag

1.4 UNITS AND ACCESSORIES SUPPLIED
A. KI 208A NAV Indicator

066-3056-10
B. Kl 209A NAV Indicator
066-3056-11

C. Bendix/King Equipment Installation Kit (050-01550-0001) which includes mating
connectors, mounting hardware, etc., is as follows:

PART NUMBER DESCRIPTION VENDOR P/N QUANTITY
030-01176-0000 Connector 1
030-02351-0004 Conn. Hood 1
030-02227-0023 Pin Female 50

1.5 ACCESSORIES REQUIRED, BUT NOT SUPPLIED

A. Antenna

B. Interconnecting Cables

C. Receiver

D. Switch/Annunciator (NAV/GPS)  Eaton Series 582 Eaton Series 584
28 Volt 031-00785-0711 031-00763-0711
14 Volt 031-00785-0712  031-00763-0712
5 Volt 031-00785-0713  031-00763-0713

E. Mooring Plate P/N 073-00044-0001

F.  Adapter Plate P/N 073-00045-0000 (Front mounting only)

G. Punch P/N 071-06038-0000 or

H. Filing Template P/N 071-06039-0000

I.  Crimp Tool P/N 005-02012-0021

J.  Positioner P/N 005-02012-0023

K. Insertion/Extraction Tool P/N 005-02012-0025

IMKI208A209ASBH Page 1-5
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1.6 LICENSE REQUIREMENTS

None.

1.7

REQUIREMENTS FOR TSO'D VOR/ILS/GLIDESLOPE SYSTEM

Units used in conjunction with the KI 208A/209A must meet the specifications listed below to
comprise a completely TSO’d navigation system.

1.7.1
A.

E.

NAVIGATION RECEIVER REQUIREMENTS FOR USE WITH KI 208A/209A:

The Navigation Receiver shall be authorized to the standards of TSO C40a/b/c or TSO
C36c/d/e.

VOR phase error shall not exceed 1.5°.

Variation in VOR composite output to not exceed =3dB from .500VRMS as the RF input level
of a Standard VOR Test Signal to the receiver is varied from 10uv to 10,000pv.

Variation in the LOC composite output shall not exceed +2dB from .333VRMS as the RF input
level of a Standard Localizer Centering Signal is varied from 50uv to 10,000uv.

A control line (ILS Energize) must be provided as a low impedance to ground when an ILS
frequency is selected.

1.7.2 GLIDESLOPE RECEIVER/CONVERTER REQUIREMENTS FOR USE WITH Kl 209A:

A.
B.

The Glideslope Receiver/Converter shall be authorized to the standards of TSO C34c/d/e.

Centering current to be 0 +7pA into a 1000 ohm load with a 95% probability under all
combinations of the service conditions listed in RTCA Paper DO-132, Minimum
Performance Standards — Airborne ILS Glideslope Receiving Equipment
paragraph 2.1 sub—paragraph b, Centering Accuracy.

Deviation current with a 700uv Standard Glideslope Deviation Signal (.091 = .001ddm tone
ratio) applied to the receiver input shall be 78uA +10% into a 1000 ohm load. Deviation
current shall not change more than 15% as the RF input level of a Standard Glideslope
Deviation Signal is varied from 100 to 10,000uv. Deviation Current shall be proportional
within 5% to the difference in depth of modulation of the 90Hz and 150Hz tones.

Warning signal output shall be a DC current less than 125pA into a 1000 ohm load for a
warning flag to be fully visible. Warning signal for a fully concealed warning flag shall be a
DC current of 260pA minimum into a 1000 ohm load.

Page 1-6 IMKI208A209ASBH
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SECTION i
INSTALLATION

2.1 GENERAL

This section contains suggestions and factors to consider before installing the KI 208A/209A
Indicator. Close adherence to these suggestions will assure a more satisfactory performance from
the equipment.

2.2 UNPACKING AND INSPECTING EQUIPMENT

Exercise extreme care when unpacking each unit. Make a visual inspection of each unit for
evidence of damage incurred during shipment. If a claim for damage is to be made, save the
shipping container to substantiate the claim. When all equipment is removed, place in the shipping
container all packing materials for use in unit storage or reshipment. The KI 208A/209A installation
will conform to standards designated by the customer, installing agency and existing conditions
as to unit location and type of installation.

NOTE
This equipment has plastic lenses. Use extreme caution when
cleaning.

2.3 KI 208A/209A INSTALLATION
2.3.1 INSTALLATION PROCEDURE

A. Carefully select the KI 208A/209A panel location for unobstructed vision, minimum parallax
and adequate clearance for the instrument case and installation of cables and connectors.

B. Refer to Figure 2-2 for the KiI 208A and Kl 209A mounting dimensions.

C. A standard 3 1/8” instrument hole is required. Use Hole Punch (P/N 071-06038-0000) or
Filing Template (P/N 071-06039-0000).

D. Secure the KI 208A/209A firmly in place using the mounting screws supplied. If the mounting
screws supplied are not used, #6-32 screws that do not extend more than .625 (1.59cm) into
the unit may be used.

E. The installing agency will supply and fabricate the external cable. The plugs required are
supplied by AlliedSignal.

F. The KI 208A/209A will drive two external deflection indicator loads of 1000 ohms or greater
impedance.

G. An omni phase adjust potentiometer, R233, is accessible from the front of the indicator by
removing the upper left mounting screw. The 2 1/2 inch long adjustment tool (P/N
088-00706-0000) is required to adjust the omni phase adjust potentiometer. This is for final
calibration of the omni system after installation in the aircraft. The range of the error
potentiometer is approximately +25°. It should be noted that this potentiometer does not
affect localizer centering. The localizer centering potentiometer R227 is accessible from the
front of the indicator by removing the upper right mounting screw. Again the 2 1/2 inch long
adjustment tool is required.

IMKI208A209ASBH Page 2-1
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2.3.2 CABLING

A.

D.

233
A

The length and routing of the external cables must be carefully studied and planned prior to
the installation. Avoid sharp bends and placing cables too near the aircraft control cables.

Fabricate the external cables in accordance with the installation drawing that fulfills the
system requirement.

Avoid running the interconnect harness between the Kl 208A and navigation receiver too
close to any transmitter antenna coax cable.

Considerable savings of installation time can be realized by using the crimping tool shown
in Figure 2-1.

PIN DESCRIPTIONS
NAV 11-33 VDC A/C POWER and LNAV 11-33 VDC A/C POWER (Pins 40 and 41)

The Ki 208A/209A will accept from 11 VDC to 33 VDC input power. Two separate pins are
available so the Kl 208A/209A is always powered by the displayed navigation data source.
Pin 41 may be connected to the circuit breaker or switched power output of a NAV receiver
or NAV/COM. If the switched power output is used, the KI 208A/209A draws current only
when the power switch on the NAV or NAV/COM is ON (if NAV is selected on the NAV/LNAV
switch). This is particularly helpful in aircraft where there is no avionics master switch.
Generally, LNAV units are not equipped with switched power outputs, so pin 40 should be
connected to the LNAV circuit breaker.

A/C GROUND (Pin 34)

This pin is tied to aircraft ground. Wiring harness shields are not to be terminated on this pin.
Refer to Figure 2-3.

LIGHTING 14 V and LIGHTING 28 V /LO (Pins 4 and 5)

Used for the panel lighting. Refer to Figure 2-3 for the correct method of connecting these
pins to the aircraft dimmer bus.

VOR/LOC COMPOSITE (Pin 6)

VOR/LOC composite input from a NAV receiver. Nominal level: 500 mV VOR (ARINC
phased), 350 mV LOC. Levels are as measured by an RMS-calibrated, peak detecting
voltmeter.

NAV VERTICAL +UP IN, NAV VERTICAL +DOWN IN, NAV VERTICAL +FLAG IN, and NAV
VERTICAL —FLAG IN (Pins 29, 28, 25 and 24)(KI 209A only)

Meter-level vertical deviation and flag inputs from a NAV (glideslope) receiver.

LNAV LATERAL DEV +LEFT IN, LNAV LATERAL DEV +RIGHT IN, LNAV +TO IN, LNAV
+FROM IN, LNAV LATERAL +FLAG IN and LNAV LATERAL -FLAG IN (Pins 20, 21, 43, 42,
48 and 3)

Meter-level lateral deviation, TO/FROM, and flag inputs from an LNAV receiver.

Page 2-2 IMKI208A209ASBH
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G. LNAV VERTICAL +UP IN, LNAV VERTICAL +DOWN IN, LNAV VERTICAL +FLAG IN and
LNAV VERTICAL -FLAG IN (Pins 27, 26, 23 and 22)(KI 209A only)

Meter-level vertical deviation and flag inputs from an LNAV receiver.

H. LNAV OBS EXCITATION IN, LNAV OBS SIN OUT, LNAV OBS COS OUT, and OBS RETURN
(Pins 2, 15, 14, and 50)

These pins form the OBS resolver interface. LNAV OBS EXCITATION IN is a typically
400-450 Hz excitation/reference signal. LNAV OBS SIN OUT and LNAV OBS COS OUT
indicate the position of the OBS selection card on the Kl 208A/209A. OBS RETURN is the -
low-side reference for all three signals. The Ki 208A/209A OBS circuit is zeroed at 45°, as
opposed to ORZ/EZ indicators which are typically zeroed at 300°. Because of this, any LNAV
interfaced to the KI 208A/209A must have at least 110° of calibration range on its OBS
resolver.

LATERAL DEV +LEFT OUT, LATERAL DEV +RIGHT OUT, LATERAL +FLAG OUT and
LATERAL -FLAG OUT (Pins 17, 16, 11 and 12)

Meter-level lateral deviation and flag outputs, typically to a flight control system. When LNAV
is displayed on the KI 208A/209A, these signals are simply the LNAV deviation and flags
switched through relay contacts. When NAV is displayed, these signals are the outputs of
the VOR/LOC converter.

J.  VERTICAL +UP OUT, VERTICAL +DOWN OUT, VERTICAL +FLAG OUT, and VERTICAL
-FLAG OUT (Pins 44, 45, 46, and 47)(KI 209A only)

Meter-level vertical deviation and flag outputs, typically to a flight control system. These
signals are simply the NAV or LNAV deviation and flags switched through relay contacts,
depending on which source is displayed on the Kl 209A.

K. RELAY 14 V POWER A and RELAY 14 V POWER B (Pins 35 and 37)

These pins are connected to the LNAV circuit breaker and provide the power for the Ki
208A/209A's internal relays. Should a failure of LNAV power occur, the KI 208A/209A will
automatically revert to displaying NAV data. These pins are connected differently, depending
on the aircraft power voltage. The two banks are wired in series for 28 volt power, and in
parallel for 14 volt power. Refer to Figure 2-3 for the proper connection to 14 volt and 28 volt
power. The current draw is 58.5 mA when A/C POWER is 27.5 VDC, and 117 mA when A/C
POWER is 14.75 VDC. Suppression diodes are contained within the KI 208A/209A.

L. RELAY ENGAGE A and RELAY ENGAGE B (Pins 36 and 1)

These pins sense the position of the NAV/GPS switch. They are the low side of the relays,
which complete the relay coil power circuit. In 28 volt aircraft, pin 36 is jumpered to pin 37,
and pin 1 is connected to a NAV/GPS switch contact. In 14 volt aircraft, both pin 36 and pin
1 are connected to a NAV/GPS switch contact. Refer to Figure 2-3 for the proper connections
in each case.

IMKI208A209ASBH Page 2-3
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M. LNAV ANNUNCIATE and NAV ANNUNCIATE (Pins 7 and 8)

Navigation source annunciator outputs. This output is tied to a remote annunciator lamp.
When the line is pulled low the annunciator lamp will illuminate. The NAV ANNUNCIATE
output will be active when the KI 208A/209A is in the NAV (VOR/LOC/GS) mode, and the
LNAV ANNUNCIATE output will be active when the KI 208A/209A is in the LNAV (i.e. FMS,
LORAN, or GPS) mode. The relay contacts that drive these outputs are rated at 100 mA
maximum for an incandescent lamp load.

N. LNAV FCS LOC ENGAGE IN and NAV LOC ENGAGE IN (Pins 9 and 10)

NAV receivers and some LNAV receivers have localizer engage outputs which are connected
to flight control systems so that their gain will be higher when tracking a localizer on the final
approach course of a GPS approach. When a NAV receiver is the navigation source, NAV
LOC ENGAGE IN is also used by the VOR/LOC converter to process the input composite
signal as a localizer signal rather than a VOR signal. The Kl 208A/209A accepts these
discretes as inputs.

O. FCS LOC ENGAGE OUT (Pin 13)

The Kl 208A/209A switches the appropriate localizer engage discrete (LNAV FCS LOC
ENGAGE IN or NAV LOC ENGAGE IN) to a flight control system (FCS), based on the status
of the external NAV/GPS switch. This ensures that the FCS only responds to the navigation
source which is currently displayed on the KI 208A/209A. The FCS LOC ENGAGE logic from
the LNAV should not drive the localizer energize input on an RMI or HSI as this could park
the RMI pointer or remove the TO/FROM indicator when the LNAV is in Approach Active
mode.

P. Spare relay contacts (Pins 18, 19, 30, 31, 32, 33, 38, 39, and 49)

There are three sets of spare relay contacts with three pins each (COMMON, NORMALLY
CLOSED, and NORMALLY OPEN). When NAV is selected, COMMON is connected to
NORMALLY CLOSED. When LNAV is selected, COMMON is connected to NORMALLY
OPEN.

2.4 POST INSTALLATION CHECKOUT

An operational performance flight test is recommended after installation to insure satisfactory
performance of the equipment in its normal environment.

To check the VORJ/ILS System, select a VOR frequency within a forty nautical mile range. Listen
to the VOR audio and insure that no electrical interference such as magneto noise is present.
Check the tone identifier filter operation. Fly inbound or outbound on a selected VOR radial and
check for proper LEFT-RIGHT and TO-FROM indications. Check the VOR accuracy.

NOTE
VOR ground station scalloping may occur under weak signal
conditions.

To check accuracy when installed with a GPS or Loran-C receiver, simply compare with the digital
display on the receiver.

Flight test the ILS operation by flying a simulated ILS approach. Check localizer LEFT-RIGHT
deflection and, if applicable, glideslope deflection. Check the localizer accuracy in relation to the
ILS runway. Check the glideslope accuracy in relation to the published ILS approach altitude.

Page 2-4 IMKI208A209ASBH
Rev 0 Oct/96



BENDIX/KING
Kl 208A/209A

NAVIGATION INDICATORS

Check the operation of the OBS interface by selecting a course on the KI 208A/209A and verify
it is displayed correctly on the LNAV. A calibration procedure must typically be performed on the
LNAV for the selected course to be displayed correctly. Consult the installation literature for the
interfaced LNAV.

If a flight control system is installed in the aircraft, verify that proper tracking occurs for both the
NAV and LNAV display modes of the indicator.

CRIMPING TOOL P/N: 005-02012-0021
BUCHANAN P/N 612118
POSITRONIC P/N: 9508

POSITIONER P/N: 005-02012-0023
BUCHANAN P/N 612513
POSITRONIC P/N: 9502-7

=~=—{W{m

INSERTION/EXTRACTION TOOL P/N: 005-02012-0025
AMP P/N 91067-2
MIL SPEC P/N: M24308/18-12

FIGURE 2-1 Kl 208A/209A CONNECTOR TOOLS
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FRONT VIEW

SCALE 1/1

CUTQUT DIMENSIONS FOR PANEL MOUNTING (SEE NOTE #3).
PUNCH PART NUMBER: 071-06038-0000
FILING TEMPLATE PART NUMBER: 071-06039-0000

2.480 TYP.
(6.30>

| 1152 —mmte— 1.240
293 TYP.

1.152 I 1.240 TYP.
(293> ¢3.15)
Il
/J___L
Vd
@ 3.156 3X @156 TYP. (390
(8.02> NOTE: HOLES FOR #6-32 MTG. SCREWS.

C'SINK HOLES IF FLAT HD. SCREWS ARE USED.
MOUNTING SCREWS MUST NOT EXTEND MORE THAN

625 (1.58> INTQ UNIT.

VOR CENTERIN
ADJUSTMENR

3.250 ‘
825
T
@)
% ,22550 > — <‘1?g(13>
FRONT VIEW
FIGURE 2-2 Kl 208A/209A OUTLINE AND MOUNTING DIAGRAM
(Dwg. No. 155-06038-0000, R-2)

IMKI208A209ASBH

Rev 0 Oct/96

0OC CENTERING
ADJUSTMENT
(BEHIND MTG., SCR)
SEE NOTE 4.

0P VIEW

SCALE 1/1

®

-+

\}/
—=—

RT_SIDE VIEW

s €113
323
[=——.360
S
Page 2-7

NOTES:
1. DIMENSIONS: INCCM)

2. NOMINAL WEIGHT:
KI 208 A: 1.0 LBS/.45 KG
KI 209 A: 1.2 LBS/.54 KG

3. THIS UNIT MAY BE FRONT OR
REAR MOUNTED. IN A STANDARD
3" AT.I OPENING. TO REAR MOUNT
UNIT USE A STANDARD MOORING PLATE
P/N 073-00044-0001. TO FRONT MOUNT UNIT
USE A STANDARD BLACK ADAPTOR PLATE P/N
073-00045-0000 WITH A STANDARD MOORING
PLATE P/N 073-00044-0001.

4. ADJUSTMENTS CAN ONLY BE MADE BY USING
SPECTAL TUNING TCOL P/N 088-00706-0000.

C.G. DIMENSION TABLE

AXIS KI 208 A |KI 209 A
X 2.875 2.850
(7.303) | €7.23%

v 100 .000
(254> <.000>

z 060 .000
(13a> <.000>
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DIMMING BUS HI P208A P29 PR oS,
(SEE NOTE 2)
8 8 AV ANNUNCIATE
%2 A b3
I
—— 33 | 33 | SPARE RELAY 1 NORMALLY CLOSED
vt, —— 32 | 32 | SPARE RELAY 1 NORMALLY OPEN
NAV —— 18 | 18 | SPARE RELAY 1 COMMON
A NAV
i N/ (GREEN) —— 31 | 31 | SPARE RELAY 2 NORMALLY CLOSED
/ BL0E) —— 30 | 30 | SPARE RELAY 2 NORMALLY OPEN
| O — 19 19 | SPARE RELAY 2 COMMON
= os GPS '
B o
-
ﬁ B b4
7 7 | INAV ANNUNCIATE
28 VDC AIRCRAFT POWER AND LIGHTING = BENDIX /KING
l 208A P209A K1 208A/209A
’ LNAV A/C POWER—>— 35 | 35 |RELAY 14V POWER A
. 36 | 36 | RELAY ENGAGE A
. : 37 | 37 | RELAY 14 v POWER B
NOTES: | 1 1 | RELAY ENGAGE B
1. ALL WIRES ARE 24 AWG MINIMUM UNLESS OTHERWISE NOTED. l
2. ANNUNCIATOR DIMMING MAY BE BY PHOTOCELL OR DAY/NIGHT
SWITCH. DO NOT USE PANEL LIGHTING RHEOSTAT DIMMING BUS. l 28 V DC PANEL LIGHTING Bui HC’ = i 2 t{g:mg ff \\// / L0
3. OVERLINED PIN NAMES, SUCH NAV, GENERALLY INDICATE ACTIVE /C—>—
LOW SIGNALS, ALTHOUGH THE ABSENCE OF AN OVERLINE DOES LIGHTING BUS LO—— 34 | 34 | A/C GROUND
NOT NECESSARILY INDICATE AN ACTIVE HIGH SIGNAL. l
L_________.__________________.__
14 VDC AIRCRAFT POWER AND LIGHTING BENDIX /KING
P P
| 2084 P209A Kl 2084 /209A
| LNAV A/C POWER 35 | 35 | RELAY 14V POWER A
+ 36 | 36 | RELAY ENGAGE A
37 | 37 |RELAY 14 V POWER B
’ 1 1 | RELAY ENGAGE B
‘ LIGHTING BUS LO—— 5 5 | LIGHTING 28 V / LO
14 V DC PANEL LIGHTING BUS Hl—— 4 4 | LIGHTING 14 v
‘ LIGHTING BUS LO—— 34 34 | A/C GROUND
155-21650-0000R0S1 L

FIGURE 2-3 TYPICAL Kl 208A/209A SYSTEM INTERCONNECT DIAGRAM
(Dwg. No. 155-01650-0000, R-0)
(Sheet 1 of 3)
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BENDIX /KING
KX 155/A

GLIDESLOPE DEVIATION +UP
GLIDESLOPE DEVIATION +DOWN

GLIDESLOPE DEVIATION +FLAG
GLIDESLOPE DEVIATION -FLAG

LOC ENERGIZE
VOR/LOC COMPOSITE OUT

BENDIX/KING
KI 208A/209A

NAVIGATION INDICATORS

BENDIX /KING
KLN ‘89

VERTICAL DEVIATION +UP
VERTICAL DEVIATION +DOWN

VERTICAL DEVIATION FLAG +
VERTICAL DEVIATION FLAG -

LATERAL DEVIATION +R
LATERAL DEVIATION +L

LATERAL DEVIATION FLAG +
LATERAL DEVIATION FLAG -

+ FROM
+ T0

FCS LOC ENGAGE

08s ouTt

0BS COS

OBS SIN
0BS RETURN

GPS DISPLAYED

P155A
Pog1 3 PZG?A P2%9A
P p
¥ 3 _
o I i 28
hd L
vy = = - | 25
R R - 24
P155A
P41 1
8 8 10 10
HloH S 6 | s
x '
P892
} 3
o -
13 2! ¢’j 27
14 N e - | 26
P891
12 - 23
13 - 22
P892
P P
12 (ji o 21 | 2
1 e 'ji 20 20
P891
10 48 48
1 3 3
P892
33 42 42
32 43 43
17 9 9
3 3
34 nl 4@ 2 2
hd hd
= 5 : =
36 Ci lh 14 14
hd
:'p SEE NOTE 3 b
35 ot ) 15 15
Ili ¢II
37 e N 50 50
31 _ - 39 | 30
49 49
A

BENDIX /KING
Kl 208A /289A

NAV VERTICAL +UP IN
NAV VERTICAL +DOWN IN

NAV VERTICAL +FLAG IN
NAV VERTICAL -FLAG IN

NAV LOC ENGAGE IN
VOR/LOC COMPOSITE

LNAV VERTICAL +UP IN
LNAV VERTICAL +DOWN IN

LNAV VERTICAL +FLAG IN
LNAV VERTICAL -FLAG IN

LNAV LATERAL DEV +RIGHT IN
LNAV LATERAL DEV +LEFT IN

LNAV LATERAL +FLAG IN
LNAV LATERAL -FLAG IN

LNAV +FROM [N
LNAV +T0 IN

LNAV FCS LOC ENGAGE IN

LNAV 0BS EXCITATION IN

LNAV OBS COS ouT

LNAV 0BS SIN ouTt
OBS RETURN

SPARE RELAY 3 NORMALLY CLOSED
SPARE RELAY 3 COMMON

FIGURE 2-3 TYPICAL KI 208A/209A SYSTEM INTERCONNECT DIAGRAM

IMKI208A209ASBH
Rev 0 Oct/96

(Dwg. No. 155-01650-0000, R-0)

(Sheet 2 of 3)
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NOTES:
- ALL WIRES ARE 24 AWG MINIMUM UNLESS OTHERWISE NOTED.
2. LOWERCASE LETTER CONNECTOR PIN DESIGNATORS ARE SHOWN

AS UNDERLINED UPPERCASE LETTERS.

. THE KI 208A/289A OBS CIRCUIT IS ZEROED AT 45, AS OPPOSED

TO ORZ/EZ INDICATORS WHICH ARE TYPICALLY ZEROED AT 300"
BECAUSE OF THIS, ANY LNAV INTERFACED TO THE KI 208A /209A
MUST HAVE AT LEAST 112" OF CALIBRATION ON ITS OBS RESOLVER.

4. L. CONNECT THESE SHIELD GROUNDS TO AIRCRAFT CHASSIS

= WITH AS SHORT A CONDUCTOR AS PRACTICAL.

155-21650-0000R S 2
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BENDIX/KING

KI 208A/209A

NAVIGATION INDICATORS

FLIGHT CONTROL SYSTEM

GLIDESLOPE DEVIATION +UP
GLIDESLOPE DEVIATION +DOWN

GLIDESLOPE +FLAG
GLIDESLOPE -FLAG

NAVIGATION RECEIVER +RIGHT
NAVIGATION RECEIVER +LEFT

NAVIGATION RECEIVER +FLAG
“) NAVIGATION RECEIVER -FLAG

LOCALIZER ENGAGE

GPS SELECT

NOTES:

1. ALL WIRES ARE 24 AWG MINIMUM UNLESS OTHERWISE NOTED.
2. LOWERCASE LETTER CONNECTOR PIN DESI

AS UNDERLINED UPPERCASE LETTERS.

3. L CONNECT THESE SHIELD GROUNDS TO AIRCRAFT CHASSIS

-  WITH AS SHORT A CONDUCTOR AS PRACTICAL.

FIGURE 2-3 TYPICAL KI 208A/209A SYSTEM INTERCONNECT DIAGRAM

P2QFA quoA
- 44
- 45
- 46
- 47
16 16
17 17
11 1M
12 12
13 13
38 | 38
49 | 49
41 41
49 | 4g
34 | 34

BENDIX /KING | BENDIX /KING
KAP 149 KFC 150
KC 140 KC 192
P1401 P1402 | P1922 P1922
, r P P
S ARV A fa
[ It
| | — ¥ PR
1 19 o N
| | - -
Y 2
L2 LY
| ! P P
25 | u o A o
| | — —
24 ) 17 o e
| | e -
22 -
23 | .
| |
! |
7y B
1 |
] |
P26 -
L
NAV CIRCUIT BREAKER — |
LNAV CIRCUIT BREAKER —= |
GNATORS ARE SHOWN I
(Dwg. No. 155-01650-0000, R—0)
(Sheet 3 of 3)
Page 2-13
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BENDIX /KING B

KI 2084 /209A

VERTICAL +UP OUT
VERTICAL +DOWN OUT

VERTICAL +FLAG OUT
VERTICAL -FLAG OUT

LATERAL DEV +RIGHT OUT
LATERAL DEV +LEFT OUT

LATERAL +FLAG OUT
LATERAL -FLAG OQUT

FCS LOC ENGAGE 0OUT

SPARE RELAY 3 NORMALLY OPEN
SPARE RELAY 3 COMMON

NAV 11-33 VDC A/C POWER
LNAV 11-33 VDC A/C POWER
A/C GROUND

155-01650-0000R2S 3
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BENDIX/KING
Kl 208A/209A

NAVIGATION INDICATORS

Ogt—————— ..

GPS
owmrcHinG | NAV | (GREEN)
GPS | (BLUE)
SWITCH/ANNUNCIATOR
28 V —0711
14 V -0712 PRESS TO TEST
5V -0713 (GROUND = TEST)
) DAY/NIGHT DIM
) FIGURE 2-4 INTERNAL SWITCH SCHEMATIC (031-00785-XXXX)
IMKI208A209ASBH

Page 2-15



GPS
SWITCHING

NAV

GPS

(GREEN)
(BLUE)

SWITCH/ANNUNCIATOR

28 Vv -0711
14 vV -0712
-0713

SV

Page 2-16

BENDIX/KING
KI 208A/209A

NAVIGATION INDICATORS

PRESS TO TEST
(GROUND = TEST)

FIGURE 2-5 INTERNAL SWITCH SCHEMATIC (031-00763-XXXX)

IMKI208A209ASBH
Rev 0 Oct/96
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OUTPUT -

BENDIX/KING
KI 208A/209A

NAVIGATION INDICATORS

DESCRIPTION
RELAY ENGAGE B
LNAV OBS EXCITATION IN
LNAV LATERAL -FLAG IN
14 VOLT LIGHTING
28 VOLT/LO LIGHTING
VOR/LOC COMPOSITE
LNAV ANNUNCIATE
NAV ANNUNCIATE
LNAV FCS LOC ENGAGE IN
NAV LOC ENGAGE IN
LATERAL +FLAG OUT
LATERAL -FLAG OUT
FCS LOC ENGAGE OUT
LNAV OBS COS ouT
LNAV OBS SIN OUT
LATERAL DEVIATION +RIGHT OUT
LATERAL DEVIATION +LEFT OUT
SPARE RELAY 1 COMMON
SPARE RELAY 2 COMMON
LNAV LATERAL DEVIATION +LEFT IN
LNAV LATERAL DEVIATION +RIGHT IN
NO CONNECTION
NO CONNECTION
NO CONNECTION
NO CONNECTION

FIGURE 2-6 KI 208A PINOUT LIST

P208A
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

&R &R

47
48
49
50

INPUT  OUTPUT -»

Page 2-17

DESCRIPTION
NO CONNECTION
NO CONNECTION
NO CONNECTION
NO CONNECTION
SPARE RELAY 2 NORMALLY OPEN
SPARE RELAY 2 NORMALLY CLOSED
SPARE RELAY 1 NORMALLY OPEN
SPARE RELAY 1 NORMALLY CLOSED
AIRCRAFT GROUND
LNAV RELAY 14 VOLT POWER A
RELAY ENGAGE A
LNAV RELAY 14 VOLT POWER B
SPARE RELAY 3 NORMALLY OPEN
SPARE RELAY 3 NORMALLY CLOSED
LNAV 11-33 VDC AIRCRAFT POWER
NAV 11-33 VDC AIRCRAFT POWER
LNAV +FROM IN
LNAV +TO IN
NO CONNECTION
NO CONNECTION
NO CONNECTION
NO CONNECTION
LNAV LATERAL +FLAG IN
SPARE RELAY 3 COMMON
OBS RETURN

CABLE END VIEW
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OUTPUT -

BENDIX/KING
KI 208A/209A

NAVIGATION INDICATORS

DESCRIPTION
RELAY ENGAGE B
LNAV OBS EXCITATION IN
LNAV LATERAL -FLAG IN
14 VOLT LIGHTING
28 VOLT/LO LIGHTING
VOR/LOC COMPOSITE
LNAV ANNUNCIATE
NAV ANNUNCIATE
LNAV FCS LOC ENGAGE IN
NAV LOC ENGAGE IN
LATERAL +FLAG OUT
LATERAL -FLAG OUT
FCS LOC ENGAGE OUT
LNAV OBS COS OUT
LNAV OBS SIN OUT
LATERAL DEVIATION +RIGHT OUT
LATERAL DEVIATION +LEFT OUT
SPARE RELAY 1 COMMON
SPARE RELAY 2 COMMON
LNAV LATERAL DEVIATION +LEFT IN
LNAV LATERAL DEVIATION +RIGHT IN
LNAV VERTICAL -FLAG IN
LNAV VERTICAL +FLAG IN
NAV VERTICAL -FLAG IN
NAV VERTICAL +FLAG IN

FIGURE 2-7 Kl 209A PINOUT LIST

P209A
26
27
28
29
30
31
32
33
34
35
36
37
38
398

41

SR &ER

47
48
49
50

l

INPUT  OUTPUT

Page 2-19

DESCRIPTION
LNAV VERTICAL +DOWN IN
LNAV VERTICAL +UP IN
NAV VERTICAL +DOWN IN
NAV VERTICAL +UP IN
SPARE RELAY 2 NORMALLY OPEN
SPARE RELAY 2 NORMALLY CLOSED
SPARE RELAY 1 NORMALLY OPEN
SPARE RELAY 1 NORMALLY CLOSED
AIRCRAFT GROUND
LNAV RELAY 14 VOLT POWER A
RELAY ENGAGE A
LNAV RELAY 14 VOLT POWER B
SPARE RELAY 3 NORMALLY OPEN
SPARE RELAY 3 NORMALLY CLOSED
LNAV 11-33 VDC AIRCRAFT POWER
NAV 11-33 VDC AIRCRAFT POWER
LNAV +FROM IN
LNAV +TO IN
VERTICAL +UP OUT
VERTICAL +DOWN OUT
VERTICAL +FLAG OUT
VERTICAL -FLAG OUT
LNAV LATERAL +FLAG IN
SPARE RELAY 3 COMMON
OBS RETURN

CABLE END VIEW
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NAVIGATION INDICATORS

SECTION 1lI
OPERATION

3.1 GENERAL

All controls required to operate the KI 208A/209A are located on the unit’s front panel and on the
front panel of the related navigation receivers. A panel mounted switch is needed to select NAV
or LNAV to be displayed on the KI 208A/209A.

3.1.1 Kl 208A/209A VOR OPERATION

Select the desired VOR station frequency with the NAV frequency controls. The NAV receiver
volume control can then be adjusted to positively identify the station or listen to FSS reports.

To intercept a selected VOR radial (from the station) and fly outbound, turn the OBS control to set
the desired radial under the top indicator index. Maneuver the aircraft to fly the selected radial
magnetic heading plus a 45° intercept angle which will provide a sufficient intercept angle. The
intercept angle should be reduced as the deviation needle approaches an on course condition
(center) to prevent excessive course bracketing.

To determine the bearing and fly "to” a selected VOR station, turn the OBS control until the
"To-From” flag resembles a white arrow pointing up and the deviation needle is centered. Read
the "To” bearing under the top indicator index and maneuver the aircraft to approximately fly the
magnetic course "To” the station.. If the deviation needle moves to the right, the aircraft course
must be adjusted 5 or 10 degrees to the right. Similarly, if the deviation needle goes to the left,
the aircraft course must be adjusted to the left. Maintaining a centered deviation needle will
provide automatic course compensation for wind drift. ' :

3.1.2 Kl 208A/209A LNAV OPERATION

If the KI 208A/209A OBS lines are connected to the LNAV the course to the active waypoint is
selected using the OBS knob on the KI 208A/209A. When the LNAV is in LEG mode, course
selection is automatically done by the LNAV. To intercept an LNAV course, maneuver the aircraft
to fly a course heading which establishes a 45° intercept angle to the LNAV course. The intercept
angle should be reduced as the deviation needle approaches an on course condition (center) to
prevent excessive course bracketing. The deviation scale depends on the present LNAV mode.
Crosstrack deviation is linear during LNAV operation rather than angular as in VOR operation.

The Kl 209A is GPS precision approach ready. It is capable of displaying the vertical guidance
information when these GPS approaches become operational.

3.1.3 Ki 208A/209A LOCALIZER OPERATION

Localizer circuits are automatically energized when an ILS frequency is selected on the KX 155/A.
By adjusting the NAV volume level, the localizer station can be identified and in some cases, ATIS
information received. The localizer flag should disappear from view into the "To” condition
indicating the signal is reliable.

Maneuver the aircraft to fly on course centered needle. While flying a front course approach or
outbound on the back course approach, magnetic heading corrections are made toward the
needle deflection. Similarly, while flying the back course approach or outbound on the front course
approach, corrections are made away from the needle deflection.

IMKI208A209ASBH Page 3-1
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The localizer course width is narrow compared to VOR course width and requires much smaller
course corrections to center the deviation needle. When intercepting the localizer course, the
aircraft turn into the localizer course should be started when the needle moves off the meter stop.

A helpful quick reference reminder of the localizer course is to set the course on the Omni bearing
readout.

3.1.4 Kl 209A GLIDESLOPE OPERATION

The glideslope (horizontal) needle provides the pilot with vertical steering information during ILS
approaches. The glideslope circuitry may be energized independently or when the associated
localizer frequency is selected on the navigation receiver. Observe that the glideslope warning
flag is concealed. The glideslope needle deflects toward the direction the pilot must fly to remain
onthe glideslope path. Ifthe glideslope needle deflects upward, the aircraft is below the glideslope
and must climb to center the needie. If the needle deflects downward, the aircraft is above the
glide path and must descend to remain on the glide path. When the needle is centered the aircraft
is on the glide path.

3.2 Kl 208A/209A INDICATOR CONTROL FUNCTIONS
3.2.1 OMNI BEARING SELECTOR (OBS)

The OMNI Bearing Selector knob rotates the azimuth card on which the desired course is selected.
The reciprocal course is identified under the bottom course indice.

3.2.2 VOR/LOC/LNAV DEVIATION INDICATOR

The VOR/LOC/LNAV needle deflection indicates the amount of deviation from the selected
VOR/LNAV course or localizer path. The indicated deviation is toward the proper flight path in
normal operation. Crosstrack deviation is linear during LNAV operation, not angular as in VOR
operation.

The VOR/LOC/LNAV warning flag is fully visible when the VOR, LNAV or LOC signal is unreliable.
The VOR/LNAV TO/FROM flag indicates the direction "To” or "From” the VOR station or LNAV
waypoint.

3.2.3 GLIDESLOPE DEVIATION INDICATOR (KI 209A ONLY)

The glideslope deviation needle deflection indicates the amount of deviation from the glide path.
The deflection is toward the direction of flight required to maintain the proper descent path. The
glideslope warning flag is visible when the glideslope signal is unreliable or the receiver has
malfunctioned.

When GPS precision approaches become operational, the glideslope deviation needle and flag
may be used for the vertical guidance portion of these approaches.

Page 3-2 IMKI208A209ASBH
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VOR/LNAV CENTERIN LOC CENTERIING
ADJUST?II\ENT i ADJUSTMENT
DEVIATION
N —
BAR TO/FROM
& FLAG
INDICATOR
AZIMUTH
OBS KNOB CARD

FIGURE 3-1 KI 208A CONTROL FUNCTIONS

VOR/LNAV CENTERING

LOC CENTERIING
ADJUSTMENT

x ADJUSTMENT
N

SR
—
BAR GLIDESLOPE
FLAG
GLIDESLOPE
DEVIATION ]
BAR TO/FROM
& FLAG
INDICATOR
AZIMUTH
OBS KNOB AT

FIGURE 3-2 KI 209A CONTROL FUNCTIONS

IMKI208A209ASBH Page 3-3
Rev 0 Oct/96






-
AlliedSignal

ELECTRONIC AND AVIONICS SYSTEMS

MAINTENANCE MANUAL

BENDIX/KING"
Kl 208A/209A

NAVIGATION INDICATORS







BENDIX/KING
Kl 208A/209A

INDICATORS
SECTION IV
THEORY OF OPERATION

4.1 GENERAL ... 4-1
42 PRINCIPLESOFVORSYSTEM . ..ottt e, 4-1
421 GENERAL ... .. 4-1
422 VORGENERATION ... ..ot e e e 4-1
4.3  PRINCIPLES OF LOCALIZERSYSTEM . ......coiviiiiiii e, 4-2
44  PRINCIPLES OF GLIDESLOPE SYSTEM .......coiiiiii e, 4-5
45  KI208A/209AVOR OPERATION . ..ottt e - 4-5
451 INPUTBUFFER ... ..o e i 4-5
4.5.2 VOR LIMITER/DISCRIMINATOR . .......coiiitiii e, 4-5
453 30HZBANDPASSFILTERS ... ..ottt 4-6
454 SIN-COSPOTINTERFACE ......oiiitiiii e 4-6
455 SQUARINGAMPLIFIER . ...ttt e 4-8
4.5.6 VOR PHASE DETECTION ANDOUTPUTDRIVE ..............covvivnnnn.. 4-8
457 VORFLAG ... e 4-9
46  KI208A/209A LOC OPERATION . ... ..ottt 4-9
46.1 INPUTBUFFER ... e e 4-9
4.6.2 VOR/LOCSWITCHING ...ttt 4-9
4.6.3 90 AND 150HZ BANDPASS FILTERS ........ciiiiiiiiiiii i, 4-9
46.4 LOCDEFLECTION AND FLAGSUMMATION ...........cccoviiiiinninn.... 4-10
465 LOCOUTPUT STAGES ...... .ot 4-10
47 VOLTAGE REGULATOR . ...ttt e i e 4-1
48  GLIDESLOPE OPERATION [KI209AONLY] . ...ttt 4-11
49 COMP/RELAY BOARD ...t e 4-11

SECTION V

MAINTENANCE

5.1 GENERAL INFORMATION . . ... e 5-1
5.1.1 SEMICONDUCTOR REPLACEMENT ... ..., 5-1
5.1.2 SEMICONDUCTOR MAINTENANCE .. ...ttt 5-1
5.1, 2.1 GENERAL ... e 5-1
5.1.2.2SEMICONDUCTOR TEST EQUIPMENT . ....... ... i, 5-1

Revision 0, Dec. 1996 _
IMKI208AR0.DOC Page i



BENDIX/KING
Kl 208A/209A

INDICATORS

5.1.2.3 SEMICONDUCTOR VOLTAGE AND RESISTANCE MEASUREMENTS ........ 5-2
5.1.2.4TESTING OF TRANSISTORS ...ttt et e et eiaeiaees 5-2
5.1.2.5 REPLACING SEMICONDUCTORS ... .ittiiteiiiaeinaiiiiiinnnannaennnns 5-3
52  TESTALIGNMENT ...ttt it e 5-3
521 GENERAL INFORMATION . ...\ttt etae e et aaeaenas 5-3
522 TESTEQUIPMENT ..\ttt ittt e e 5-4
523 SIN-COS POT/AZIMUTH CARD CALIBRATION ........coiiiiiiiiiiaannnns 5-7
52.4 VOR/LOC ALIGNMENT PROCEDURE .......ivniiiieriiiiiiiainannaennnn 5-8
5.2.4.1 GENERAL . ..ottt e ettt e et e e 5-8
5.2.4.2INITIAL CHECK ...ttt ettt et e e e e e 5-9
5.2.4.3REGULATOR ADJUSTMENTS ..ttt et eiiee e eaeaaanns 5-9
5.2.4.4 PHASE LOCKED LOOP ADJUSTMENTS ...\ ttiiiie et 5-9
5.0.4.5VOR ALIGNMENT ..\ttt ettt e e 5-9
5.2.4.6LOC ALIGNMENT ...ttt et et e e e 5-10
525 MINIMUM PERFORMANCE SPECIFICATIONS ........ivuiiniinemnainannnn. 5-12
5054 PURPOSE ..ottt ettt e e e e ettt 5-12
5.2.5.2 MINIMUM PERFORMANCE UNDER STANDARD CONDITIONS ............. 5-12
526 Kl 208A/209A TEST DATA SHEET .. \tvvnetieeeee e aeeeeennnns 5-14
5.3  OVERHAUL . ...ttt et e et ettt e e e 5-17
531 GENERAL ...ttt et et e et e e 5-17
5.3.2 VISUAL INSPECTION . ...ttt ettt e e e ia e 5-17
533 CLEANING ..ottt ettt ettt e e e et 5-17
53.4 DISASSEMBLY PROCEDURES .......ovvniiieiiiiaiaenianneeaeaennn 5-17
5.3.4.1 K| 208A/209A DISASSEMBLY PROCEDURES .........coivverneennaennains 5-17
54 TROUBLESHOOTING .. .uvuiiintiteeit et eeaaeaeeiae e 5-20
54.1 TROUBLESHOOTING THE KI 208A/209A ... ....ovverieneeaeeeaennnns 5-20
5.4.2 TROUBLESHOOTING FLOW CHART . ...ttt aiiiannnineeaaenees 5-21

SECTION VI
ILLUSTRATED PARTS LIST

6.1 INTRODUCTION .ottt e et ettt 6-1
6.2 INDICATORASSEMBLIES ...\t ivteeeiieenaaanna et 6-11
6.3 CONVERTER BOARD #1 PR 6-21
6.4 CONVERTER BOARD #2 .. ..\ttt eeen s 6-29
6.5 COMP/RELAY BOARD ... ..vtntetteninaeannn et 6-35

Revision 0, Dec. 1996
Pageiii IMKI208AR0.DOC



BENDIX/KING
Kl 208A/209A

INDICATORS
LIST OF ILLUSTRATIONS
FIGURE 4-1 LOCALIZER SIGNAL GENERATION ...........ooiiiiinaiinannn, 4-2
FIGURE 4-2LOC COVERAGE . ... ..ottt 4-3
FIGURE 4-3 VOR SIGNAL GENERATION ............ioiiiine e, 4-4
FIGURE 4-4 GLIDE PATH ... . i e, 4-5
FIGURE 4-50BS AT 90° ... ..ottt e e 4-7
FIGURE 4-6 OBS AT 0° . ...ttt e e 4-7
FIGURE 4-7 PHASE DIFFERENCE .............coiiii e 4-8
FIGURE 4-8 LOC DEFLECTION SUMMATION ...........couiuirniieiinnnn. .. 4-10
FIGURE 5-1 KI 208A/209A BENCH TEST SET (MODULATOR) . ........vvvvevn.. .. 5-5
FIGURE 5-2 KI 208A/209A BENCH TEST SET (NAVRECEIVER) .................. 5-6
FIGURE 5-3 AZIMUTH CARD CALIBRATION ....... ..ottt 5-7
FIGURE 5-4 PHASE SHIFT .. ... ... i, 5-11
FIGURE 5-5A TROUBLESHOOTING FLOW CHART ..o, 5-23
FIGURE 5-5B TROUBLESHOOTING FLOW CHART ..ot 5-25
FIGURE 5-5C TROUBLESHOOTING FLOW CHART ...ttt 5-27
FIGURE 6-1 TYPICALBILLOF MATERIAL ... ... 6-7
FIGURE 6-2 KI208A/209A FINAL ASSEMBLY ... ...ttt 6-15
FIGURE 6-3 KI208A/209A INTERCONNECTION DIAGRAM ................ ...... 6-19
FIGURE 6-4 KI208A/209A CONVERTERBOARD #1 ..... ..o, 6-25
FIGURE 6-5 KI208A/209A CONVERTER BOARD #1 SCHEMATIC .................. 6-27
FIGURE 6-6 KI208A/209A CONVERTERBOARD #2 ................cooiiiin... 6-31
FIGURE 6-7 KI208A/209A CONVERTER BOARD #2 SCHEMATIC .................. 6-33
FIGURE 6-8 KI208A/209A COMP/RELAYBOARD ...........iiiiiiiiiiiinnn... 6-39
FIGURE 6-9 KI208A/209A COMP/RELAY BOARD SCHEMATIC .................... 6-41

Revision 0, Dec. 1996
IMKI208AR0.DOC Page iii






BENDIX/KING
Kl 208A/209A
INDICATORS

SECTION IV
THEORY OF OPERATION

4.1 GENERAL

The KI 208A and Kl 209A Indicators contain the same VOR/LOC converter. However, the K 209A
Indicator contains additional meters to provide glideslope information.

4.2 PRINCIPLES OF VOR SYSTEM

4.2.1 GENERAL

The basic function of VOR is to provide a means to determine an aircraft’s position with reference
to a VOR ground station and also to follow a certain path toward or away from the station. This
is accomplished by indicating when the aircraft is on a selected VOR station radial or by
determining which radial the aircraft is on. A means to differentiate between radials and identify
them is necessary. For this purpose, advantage is taken of the fact that the phase difference
between two signals can be accurately determined. The phase difference between two signals
which are generated by the VOR station is varied as the direction relative to the station changes
so that a particular radial is represented by a particular phase difference. Refer to Figure 4-3. One
non-directional reference signal is generated with a phase that at any instant is different in all
directions. A second signal is generated with a phase that at any instant is the same in different
directions. The phase of the variable phase signal is the same as the phase of the reference signal
only at the 0 =radial (North). As the angle measured from the 0° radial increases, the phase of the
variable phase signal lags the phase of the reference signal by the number of degrees of the angle
from 0°. The reference and variable phase signals, which are 30Hz voltages, are carried by rf to
make radio transmission and reception possible. The VOR receiving equipment must separate the
30Hz reference and variable phase signals from the rf carrier and compare the phase of the two
signals. The phase difference is indicated on a course indicator or RMI.

4.2.2 VOR GENERATION

The VOR electromagnetic field is composed of the radiation from two ground based antennas
radiating at the same carrier frequency. The first is a non-directional antenna radiating an
amplitude modulated carrier. The frequency of the modulating signal varies from 9,480Hz to
10,440Hz back to 9,480Hz 30 times per second. That is, a 9,960Hz subcarrier amplitude
modulates the rf carrier and is frequency modulated by 30Hz.

The second antenna is a horizontal dipole which rotates at the rate of 30 revolutions per second.
The dipole produces a figure 8 field pattern. The rf voltages within the two lobes are 180° out of
phase with each other. The rf within one of the lobes is exactly in phase with the rf radiated from
the non-directional antenna and the rf within the other lobe is 180° out of phase with the
non-directional field. The rotating figure 8 pattern reinforces the non-directional pattern on the in
phase side of the dipole and subtracts from the non-directional pattern on the out of phase side.
See Figure 4-3 This results in a cardioid field pattern which rotates at the rate of 30 revolutions
per second, the rate at which the dipole antenna rotates.

The signal at an aircraft within radio range of the VOR station is an rf carrier with amplitude varying
at the rate of 30Hz because of the rotation of the cardioid pattern. The carrier is also amplitude
modulated at the station by the 9,960Hz signal which is, in turn, frequency modulated on a
sub-carrier so that it may be separated from the 30Hz variable phase signal.
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4.3 PRINCIPLES OF LOCALIZER SYSTEM

The localizer facility provides a visual display of the aircraft’s position relative to a straight approach
line to the runway. The ground based localizer antenna system generates two patterns. Refer to
Figure 4-1. One pattern is directed toward the right side of the runway, the second to the left. The
two patterns have the same carrier frequency but different audio modulating signals. The pattern
to the left of the runway (in normal approach) is 90Hz amplitude modulated while the pattern to
the right is 150Hz amplitude modulated.

The ration of 90Hz to 150Hz audio, after demodulation, is dependent only upon the position of the
aircraft within the patterns. The patterns are adjusted so they are of equal strength on a vertical
plane extending out from the runway centerline. When the aircratft is on this plane, the 90Hz and
150Hz voltages will be equal.

NORMAL
APPROACH EQUAL SIGNAL
STRENGTHS

3 X ) LOCALIZER ANTENNA PATTERN
Sl R (TOP VIEW)

ISOH2

RUNWAY

PLANE OF

EQUAL 90Nz

@— AND I50H:2
LOCALIZER MOOULATION

90H:z

FRONT COURSE

FIGURE 4-1 LOCALIZER SIGNAL GENERATION
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A new type of instrument landings systems antenna is being deployed by the FAA. While previous
ILS antennas provided a clearance signal throughout 360 degrees, the new antennas provide
more accurate course guidance only within a narrow area of reception. The new antennas have
no usable signal radiating beyond 35 degrees from the on-course indication. Pilots should be
cautioned against relying on localizer signals to provide guidance outside the 35 degree sector
of the localizer or beyond any extremities shown below. Extended coverage of this area can be
recognized by an flight procedure being predicated on the use of localizer guidance beyond the
normal service volume shown below:

(For further information, refer to FAA AIR CARRIER OPERATIONS BULLETIN, No. 75-9 8-4-75)

18 Noutical Miles

10 Nautical
Miles

10 Nautical

ANTENNA

1000' Above
Highest Terrain

LOCALIZER
ANTENNA

FIGURE 4-2 LOC COVERAGE
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4.4 PRINCIPLES OF GLIDESLOPE SYSTEM

The glideslope signal is radiated by a directional antenna array located near the approach end of
the runway. The signal consists of two intersecting lobes of RF energy. The upper lobe contains
90Hz modulation and the lower lobe contains 150Hz modulation. The equal tone amplitude
intersection of these two lobes forms the glide path. A typical glide angle is 2.5 degrees. If the
aircraft is on the glide path, equal amplitudes of both tones will be received and the deviation bar
will be centered. If the aircraft is above the glide path, 90Hz modulation predominates and the
visual display is displaced downward. If below the glide path, 150Hz predominates and the display
is displaced upward.

90Hz PREDOMINATES

R 150Hz PREDOMINATES

FIGURE 4-4 GLIDE PATH

4.5 KI 208A/209A VOR OPERATION

4.5.1 INPUT BUFFER

Transistor Q201, capacitors C201, C213 and associated resistors R201, 202, 203 on Converter
Board 1, comprise the input buffer stage for the indicator. This stage is set up as an emitter follower
to provide high input resistance and low output resistance. High input impedance is necessary to
prevent loading of the NAV receiver. The low output impedance allows the output signal (wiper of
R203) to be varied, without significantly changing the impedance at TP202. If this impedance
changed greatly, the center frequency of the two active filters would be effected. R203 is adjusted
to obtain proper VOR course width.

452 VOR LIMITER/DISCRIMINATOR

The VOR composite signal is coupled to the limiter stage by C202. The limiter, which consists of
Q202, CR201 and R204, effectively removes any amplitude modulation on the composite signal.
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