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General Aviation Avionic products manulactured by
King Radio Corporation (hereinalter called King) are
warranted against defects in design, workmanship and
material under normal use for which intended for one
year after warranty registration provided such
registration occurs within eighteen months of the
factory shipping date.

King's limil of liabilily hereunder shall be fo provide
necessary parfs and labor fo repair said product,
transporfation charges prepaid at either King tactory
or an authorized King Service Center. King shall not be
liable for consequential or other damage or expense
whatsoever therefore or by reason thereol.

ONE FULL YEAR WARRANTY

This warranty shall not apply to any product which has
not been installed by an authorized King Inslallation
Facility in accordance with the installalion manual, or
which has been repaired or altered in any way 50 as fo
adversely elfect its performance or reliability, or
which has been subject lo misuse, contamination,
negligence or accident,

This warranty is in lieu of all other General Aviation
Avionics guarantees or warranties expressed or
implied. King reserves the right to make design
changes,. additions to and improvements in its products
without obligation fo insfall such in products
previously manufactured.
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KING RADID' MAINTENANCE MANUAL REVISION INSTRUCTIONS AND HISTORY
MANUAL  KiI 201C/KI 211C/KI 212/K1 213/KI 214

REVISION 2, Dec., 1974

. Where R&R appears in the action column, remove the page now in the maintenance manual and
replace it with the enclosed page; otherwise, ADD or DESTROY pages as listed, Retain these
instructions in the front of the maintenance manual as a Record of Revisions,

PAGE ACTION REASON FOR CHANGE

Title Pages R&R Denote New Revision
KI 201C/KI 213/K! 214 Section
Inst Manual R&R Installation Manual Updated
i, ii Add Service Bulletin & Memo Listing Added
iii, iv R&R Table of Contents Updated
5-1 ———- Remove & Replace entire Parts List
thru
H-46
6-i R&R Section V1 Contents Updated
6-4 R&R "LOC" corrected to "VOR" on last line
6-17 R&R Test & Alignment Corrected with KI 213 moved to paragraph 6.2,0
thru and
6-1113 Add
6-31 (2) Add Assembly & Schematic Updated by S/N Levels (insert in S/N order)
6-33 Add Assembly & Schematic Updated
‘ 6-35 R&R Kl 201C Schematic Added, Dwg. previously here moved to Page 6-37

6-37 (3) - Remove old Dwg, & Replace with 3 new ones in S/N order
6-39 (2) Add Assembly & Schematic Updated by S/N Levels (insert in S/N order)

KI 201C/KI 211C/KI 212 Section

5-3 R&R Paragraph 5, 2. 3 (a) changed
G-1A Add Place at {ront of Parts List




b4
KING
' KI 201C /KI 213/KI 214

KING RADIO MAINTENANCE MANUAL REVISION INSTRUCTIONS AND HISTORY
MANUAL: K!201C/211C/212/213/214 (006-5052-01)

REVISION LEVEL1, march, 1973

Where R&R appears in the action column, remove the page now in the maintenance manual and

replace it with the enclosed page; otherwise, ADD or DESTROY pages as listed. Retain these
instructions in the [ront of the maintenance manual as a Record of Revisions,

Do to extensive changes to the old KI 201C/211C/212

Manual and the addition of the KI 213/214 addendum a
complete new Manual is being issued. Please discard
old manual,
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General Aviation Avionic products manutactured by
King Radio Corporation (hereinafter called King) are
warranied against defects in design, workmanship and
material under normal use for which intendad for one
year after warranty registration provided such
registration occurs within eighteen months of the
factory shipping date.

King’s limit of liability hereunder shall be to provide
necessary parts and labor to repair said product,
transportation charges prepaid at either King factory
or an authorized King Service Cenfer. King shall not be
liable for consequential or other damage or expense
whatsoever therefore or by reason thereof.

ONE FULL YEAR WARRANTY

This warranty shall not apply to any product which has
no! been installed by an authorized King Installation
Facility in accordance with the installation manual, or
which has been repaired or altered in any way 50 as fo
adversely effect its performance or reliability, or
which has been subject lo misuse, contamination,
negligence or accident.

This warranty is in lieu of all other General Aviation
Avionics guarantees or warranties expressed or
implied. King reserves the right to make design
changes, additions to and improvements in its products
without obligation to install such in products
previously manufactured.
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SECTION |
GENERAL INFORMATION

1.1 INTRODUCTION

This manual contains information relative to the physical, mechanical and electrical characteris-
tics of the King Radio Corporation Silver Crown, Kl 201C, KI 213 and KI 214,

1.2 PURPOSE OF EQUIPMENT

The King KI 201C VOR Indicator is designed to operate with VHI navigational equipment (such as
the KX 170A/B or KX 175/B)to provide OMNI (VOR) or LOCALIZER (LOC) information, The
VHF navigational receiver receives and detects the omni or localizer information. The KI 201C

converts this information to dc signals which drive the LEFT-RIGHT needle and the TO-OFF-
FROM flag of the visual indicator.

The KI 214 ILS Indicator performs the same functions as the KI 201C. In addition, it contains a

40 channel glideslope receiver and the visual indicators include an UP-DOWN glideslope needle
with an OFF warning flag.

KI 213 GS/OBS indicator performs much of the same functions as the KI 214. The basic difference
being in that the KI213 is a OMNI/LOC indicator with a glideslope receiver.

1.3 UNITS AND ACCESSORIES SUPP!'ED

A. King Equipment Installation Kits which include mating connectors,
mounting hardware, etc., are as follows:

1) KI 201C Installation Kit No. 050-1057-00

KPN DESCRIPTION QUANTITY
030-1008 -00 Lever and Pivot Assembly 1
030-1009-00 Hood, Connector 14Pin Winchester MRE144 1
030-2000-00 Receptacle, 14Pin Winchester MRA145N7 1
089-5115-12 Screw, IFHP 6-32X3/4 Black 3

2) K1 213 Installation Kit No. 050-1309-00
KPN DESCRIPTION QUANTITY
030-0035-00 Connector, Coax TED PC-500-B-1 1
030-1047-00 Hood, Connector, 42Pin Winchester MRE42H 1
030-2106-01 Connector, Receptacle, 42Pin Winchester MRA425-G7 1
089-5115-12 Screw, FHP 6-32X3/4, Black 3

3) KI 214 Installation Kit No, 050-1309-01
KPN DESCRIPTION QUANTITY
030-0035-00 Connector, Coax TED PC-500-B-1 1
030-2165-00 Connector, Receptacle, 26Pin Winchester MRE 265-G 1
030-2166-00 Connector, Hood, 26Pin Winchester MRE 26H 1
089-5115-12 Screw, FHP 6-32x3/4, Black 3

February, 1973 Page 1-1
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1.4 ACCESSORIES REQUIRED, BUT NOT SUPPLIED

1, Navigation Antenna
2. Interconnecting Cables
1.5 LICENSE REQUIREMENTS

No special Federal Communications Commission license is required to operate this equipment.

1.6 TECHNICAL CHARACTERISTICS

KI 201C/KI 213/KI 214 INDICATOR

SPECIFICATION CHARACTERISTIC

GENERAL

SIZE:
KI 201C VOR Indicator 3.25 x 3.25 x 8.3 inches

(8. 255 x 8. 255 x 21,21 centimeters)

Kl 213 GS/OBS Indicator
Ser. No. 1499 and below 3.25 x 3.25 x 9. 02 inches

(8. 255 x 8. 255 x 2%, 91 centimeters)

3.25 x 3.25 x 10, 02 inches

(8.255 x 8,255 x 25, 44 centimeters)

Ser. No, 1500 and up

KI 214 ILS Indicator

Ser. No. 5399 and below 3.25 x 3.25 x 8. 71 inches
(8. 255 x 8, 255 x 22, 13 cemtimeters)
3.25 x 3,25 x 9. 71 inches

{8. 255 x 8, 255 x 24, 66 centimeters)

Ser. No, 5400 and up

WEIGHT:
KI 201C VOR Indicator: 2.8 1bs (1. 27Kg)
Kl 213 GS/OBS Indicator:
Ser. No, 1489 and below

2,5 1bs (1. 14Kg)
Ser, No., 1500 and above

2.6 lbs (1. 17Kg)

KI 214 ILS Indicator:
Ser, No, 5399 and below 2,9 1bs (1. 32Kg)

3,0 1bs (1. 37Kg)

POWER REQUIREMENTS:

K1 201C VOR Indicator:
K1 213 GS/OBS Indicator:

KI 214 1LS Indicator:

14VDC
100ma (day)
220ma (night)
110ma (day)
230ma (night)
220ma (day)
340ma (night)

28VDC
100ma (day)
160ma (night)
110ma (day)
170ma (night)
220ma (day)
280ma (night)

Page 1-2

Rev, 1, Dec, 1974
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SPECIFICATION

CHARACTERISTIC

INPUT IMPEDANCE:

INPUT LEVEL:

LOCALIZER CENTERING:

LOCALIZER SENSITIVITY:

OMNI ACCURACY:
OMNI SENSITIVITY:

EXTERNAL LOAD:

VOR/LOC

30K Ohms, Nominal

LOC: 0, 35VRMS
VOR: 0, 50VRMS

Within £10% of standard deflection (1/2 needle
width)

4db tone ration will give full scale deflection
+2°
+10% of course width gives full scale deflection

High Z Autopilot Deviation

INPUT IMPEDANCE:

NUMBER OF CHANNELS:

SENSITIVITY:

CENTERING:

SPURIQUS RESPONSES:

SELECTIVITY:

EXTEHNAL LOADS:
ARINC

AUTOPILOT (HI 2)

GLIDESLOPE

50 Ohms, Nominal
40 at 150KHz Spacing

40uv hard for half flag and 60% of standard
dellection

Within 10% of standard deflection 200uv to
30, 000uv hard (1 needle width)

At least 40db down

100KHz minimum 6db bandwidth
600KHz maximum 50db bandwidth

FLAG DEFLECTION
One One
One One

February, 1873
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SECTION N
INSTALLATION
2.1 GENERAL

This section contains suggestions and factors to consider before installing the KI 201C/KI 213/

KI 214 Indicator, Close adherence to these suggestions will assure a more satisfactory perform-
ance 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 shipp-
ing container all packing materials for use in unit storage or reshipment, The KI 201C/KI 213/
KI 214 installation will conform to standards designated by the customer, installing agency and
existing conditions as to unit location and type of installation,

2.3 Kl 201C/KI 213/KI 214 INSTALLATION

(a) Carefully select the KI 201C/KI 213/KI 214 panel location for unobstructed vision, mini-
mum parallax and adequate clearance for the instrument case and installation of cables
and connectors,

(b) Refer lo IFigure 2-3 for the KI 201C mounting dimensions,
(c) Refer to IFigure 2-4 for the KI 213 mounting dimensions,
{d) Refer to I'igure 2-5 for the KI 214 mounting dimensions.
(e) A standard 3 1/8" instrument hole is required,

(1) Secure the KI 201C/213/214 firmly in place.

(g) The installing agency will supply and fabricate the external cable, "The plugs required are
supplied by King Radio,

(h) External Indicator Drive Connections:

(1) The KI 213/KI 214 Glideslope will drive one arinc flag load, one arinc deflection
load, one autopilot (HIZ) flag load, and one autopilot (HIZ) deflection load, No
readjustment is necessary with the addition of these loads, However, referto the
Indicator Drive Schedules on Figures 2-6 and 2-7 if the KI 213/KI 214 Glideslope
does not drive external arinc loads,

(2) The KI 201C/KI 214 VOR/LOC will drive one autopilot (HIZ) deflection load,

(i) RNAV Connection KI 213 Only;: Refer to the KNC 610 or KN 74 Maintenance/Overhaul
Manual for information dealing with RNAV installations and subsequent F. A, A, Approval.

(3 GENERAL:

(1) An omni error adjust potentiometer, R316, is accessible from the front of the
indicator by removing the OBS knob, This is for final calibration of the omni
system after installing in aircraft, The range of the error pot is approximately
+5°, It should be noted that thus potentiometer does not aflect localize centering,

Rev. 1, Dec, 1974 Page 2-1
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(2) RG-188 /U coaxial cable is recommended for the glideslope antenna interconnect.
Refer to Figure 2-1 for connector assembly.

2.4 CABLING

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

(b) Pabricate the external cables in accordance with the installation drawing that fulfills
the system requirement,

-NOTE-

Use good quality stranded wire

that will not suppert a flame and with
at least 600 volt insulation, It is
recommended that the mike audio line
be in a shielded-twisted pair.

: - TETT !
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FIGURE 2-1 GLIDESLOPE CABLE CONNECTOR ASSEMBLY
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ANTENNA
NOTES :
I. UNLESS NOTED; ALL WIRES @24AWG MINIMUM, 8. 27.5VDC OFERATION:
2. USLESS NOTED; ALL ANTENNA COAX 1S RGS5BA/U. KX170A/KX170B
3, UNLESS SPECIFIED; ALL SYSTEM GROUNDS ARE AIRFHAME GROUNDS, b0 m71
4, THE KA47 MAY BE USED TO CONVERT KXL70A/KX170B DME SWITCHING 33|~ INST LIGHT DIMMIR — NC '
OUTAITS TO CHANNEL THE KDH 700/A/705 DHE'S, I |-— INST LIGHT DIMMER—— 27.5VDC JIMMER CONTROL
5. POWER BUSS CIRCUIT BKEAKEKS ARE TO BE MOUNTED IN THE ALHCKAFT 20— A/C TOWER #16AHG 5A 1 i}"‘"’c A/C POWER
BHEAKER PANEL OR INSTRUMENT FANEL SUCH 1HAT THEY WILL BE ACCESS1BLE I8
IN FLIGHT AND SAFE FROM PHYSICAL DAMAGE, 17 [— COMM SWITCHED A/C FOMER #16AHG '
6. KNT4: FOR ONE INDICATOR  JUMPER PINS 7, B, AND 24, CUTFUT ““’”j
FOR TWO INDICATOKS JUMPER PINS 7 AND H, 18— COMM 13,75VDC INPUT #16AWG A A
it ) et (1.5A CONTINUOUS) -
FOR THREE INDICATORS NO JUMPERS AHE REQUIRED, (3:0n 200 Uy FACTOR) [ ol KA 39 c_l
7. KN6SDME INDICATOR (KI265) NOT SHOWN,
1}— NAV 13.75VDC INPUT #16AWG—| B P
9. HAMP HALLER AND ALKCKAFT SPEAKER RETUKN LEADS SHOULD BE —  (0.75A CONTINUOUS)
CORNECTED TO PIN 1 AT KMA20,
10. EXTERNAL SWITCHING CAPABILITY:  COMM - PIN 17 - NONE
NAV - PIN 26 = 300ma AT
11, AUX AUDIO #2 1S INTEKCOM MIC INPUT OF KX170B, F9, Faol
12. THE K1213 HAS THE FOLLOWING EXTERNAL INDICATOR DRIVING CAPABILITY; B: INST LIGHT DIMMER— 27,5VDC DIMMER CONTROL
— T TERTOTE INST LIGHT DIMMER— NC
INDICATORS FLAG | DEFLECTION|  FLAG DEFLECTION e
ARINC NONE NONE ONE ONE P/0 P211
JIMPER PINS | JUMPER PINS
M & BB IF| V& W IF INST LIGHT DIMMER— 27.5VDC DIMMER CONTROL
NOT USED | NOT USED INST LIGHT DIMMER — NC :
AUTOPILOT(H1 )| RONE NONE ONE ONE R1201c
F/o P301
13, COMPLETE INTERCONNECT INFORMATION FOR KN65 AND KN74 MAY BE FOUND 1IN d
THE RESPECTIVE INSTALLATION MANUALS, INST LIGHT DIMMER— HC
; ] y INST LIGHT DIMMER=— 27,5VDC DIMMER CONTROL
14, GLIDESLOPE ANTENNA (KA 22 OR EQUIVALENT) MUST HAVE ALRFRAME GROUND,

15. ROUTE ILS COMMON AND FOWER GROUND AWAY FROM COMM TRANSMITTER COAXIAL
CABLES AND MAKE AIRFRAME GHOUND NEAREST KX 170A/175/170B/1758,
IF KA 39 1S USED, ROUTE OUTIUT PIN G WITH LLS COMMON AND FOWER GROUND,

s a,
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o 31 [me—— DME' 50KHz . THE KAA7 MAY BE USED TO CONVERT KX170A/KX175/KX170R/KX175B
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© 5. 27.5VDC OPERATION:
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24 DME Milz M2

25 DME MHz M3

27 ——— DME KHz KO

28 DME KHz K1 pIULINGS
29 DME Kiz K2 (NOTESA)
30 |——— DME KHz K3

31 |——— DME 50KHz

32 |——— DME SWITCHING COMMON — )
030-0061-00

P172

RG5BA/U = TO COMM ANT

030-0061-00

P173

LOC ENERGLZE v I o=
G.S. ENERGLZE F an
|
0.05Mz CONTKOL H 2 O~x”R
0.1Miz CONTROL y l oo &
0, 3MHiz CONTKOL K -0 (7]
0. 5MHz CONTHOL L 4 é ~
0, 7Miz CONTROL M A E
0,9Miz CONTROL N e B2
108MHz CONTROL p =
109Mi{z CONTROL R 8
110MHz CONTROL s
111MHz CONTROL T
13.75VDC INPUT B
1LS COMMON C
13.75VDC A/C POWER
030-0035-00
NOTE 11 P21
T0 GLIDESLOPE ANT.—— RGL8BA/U
NOTES:
1. UNLESS NOTED, ALL WIRES TO BE #24AWG MINIMUM,
2. 1F SPEAKER IS NOT USED, INSTALL A 42, 10W RESISTOR TO
SIMULATE A SPEAKER LOAD BETWEEN PINS 41 AND 21,
9. ALL GROUNDS ARE AIKFRAME GROUNDS UNLESS OTHERWISE SPECIFLED.
4. THE KA47 MAY BE USED TO CONVERT KX170A/KX175/KX170B/KX1758
DME SWITCHING OUTPUT TO CHANNEL THE KDM 700/A/705DME'S.
5. 27.5VDC OPERATION:
KX170A/KX175/RX170B/KX1758
P/O P171
33 —1INST LIGHT DIMMER —— NC
38 —INST LIGHT DIMMER — 27.5VDC DIMMER CONTROL
~ ~ ~
20 A/C POWER=— #16AWG 5A_T_ ,2-?.. LSVDC A/C POWER
2A
17 p— COMM SWLTCHED A/C POWER = #16AWG
OUTPUT INPUT
18 — COMM 13,75VDC INPUT = #16AWG A A
(1.5A CONTINUOUS)
(5.0A 20% DUTY FACTOR) r G KA 39 G L
1 —NAV 13.75VDC INPUT—— #16AWC— B i
(0.75A CONTINUOUS)
KI214
P/0O P211
E INST LIGHT DIMMER -—— NC
D INST LIGHT DIMMER—— 27.5vDC DIMMER CONTROL
6. POWER BUSS CIRCUIT BREAKERS ARE TO BE MOUNTED IN THE AIRCRAFT
BREAKER PANFL OR INSTRUMENT PANEL SUCH THAT THEY WILL BR ACCESSIBLE
IN FLIGHT AND SAFE FROM PHYSICAL DAMAGE.
7. EXTERNAL SWITCHING CAPABLLITY:
COMM PIN 17 NONE
NAV  PIN 26  300ma
AUX AUDIO #2 1S INTERCOM MIC INPUT ON KX170B AND KX1758.
THE K1214 HAS THE FOLLOWING EXTERNAL INDICATOR DRIVING CAPABILITY:
VOR GLIDESLOPE
INDICATORS FLAG DEFLF(TION FLAG DEF LECTION
ARINC NONE NORE ONE ONE
JUMPER PINS| JUMPER PINS
Z & AA IF W& X IF
NOT USED NOT USED
AUTOPILOT(H1 2)| NONE ONE ONE ONE
10. KI214 GLIDESLOFE AND LOCALIZER CAN BE ENERGIZED SIMULTANEOUSLY AS
SHOWN OR ENERGLZED INDEPENDENTLY.
11. GLIDESLOPE ANTENNA (KA 22 OR EQUIVALENT) MUST HAVE ALRFRAME GROUND,
12. HOUTE 1LS COMMON AND POWER GROUND AWAY FROM COMM TRANSMITTER COAXIAL

CABLES AND MAKE AIRFRAME GROUND NEAREST KX 170A/175/170B/1758.
IF KA 39 IS USED, ROUTE OUTPUT PIN G WLTH ILS COMMON AND POWER GROUND.
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KING
KI 201C/KI 213/KI 214

VOR/LOC-ORBS INDICATOR

i SECTION Il

OPERATION
3.1 GENERAL

All controls required to operate the KI 201C/KI 213/KI 214 are located on the unit's {ront panel
and on the front panel of the related NAV/COMM transceivers:

3.2 KI 201C/K) 213/KI 214 INDICATOR CONTROL FUNCTIONS

3.2,1 OMNI BEARING SELECTOR (OB53)

The OMNI Bearing Selector knob rotates the azimuth card on which the desired course is select-
ed. The course selected serves as a reference for all VOR indications,

3,2, 2 VOR/LOC DEVIATION INDICATOR

The VOR/LOC deviation necdle indicates the direction and amount of deviation from the selected
VOR course or localizer path, The angular deviation is toward the proper flight path in normal
operation.

The VOR/LOC warning flag is fully visible when the VOR or LOC signal is unreliable. The
VOR TO/FROM flag indicates the direction "to" or "from" the VOR station.

3,23 GLIDESLOPE DEVIATION INDICATOR (KI 213 /KI 214)

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

malfunctioned.

13 K 2010/” 213/KI 214 OPERATION
VOR OPERATION

3.3.1

Seloct 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 F'SS 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 indicates "To' 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.

. While flying a selected VOR course often times it can be noted that the deviation needle moves
erratically about the center or moves a few degrees to one side and eventually returns to center.
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KING
KI 201C /K1 213/KI 214
VOR/LOC -OBS INDICATOR

| This action is refered to as VOR scalloping or course bends,

Scalloping is generally caused by irregularities in terrain and metal objects located near the
VOR station., Scalloping is more noticable at lower altitudes and in any case should be ignored,.

Aircraft position can be easily determined by consecutively selecting two VOR stations and
determining the "from' radial, By projecting appropriate radial lines from the VOR station the
aivcraft location may be identified as the intersection of the two radial lines.

VOR/LOC NEEDLE LOC WARNING FLAG

GLIDESLOPE
WARNING FLAG

GLIDESLOPE NEEDLE

{
0BS KNOB AZIMUTH CARD
1
1

§
|

| P
FIGURE 3-1 KI 201C /KI 213/KI 214 CONTROLS i
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KI 201C/KI 213/KI 214
VOR/LOC-0ORBS INDICATOR

3.3.2 KI 201C/KI 213/KI 214 LOCALIZER OPERATION

Localizer circuits are automatically energized when an ILS frequency is selected on the

KX 170A/B or KX 175/B NAV receiver, By adjusting the NAV volume level the localizer station
can be identified and in some cases ATIS information received, The localizer flag should dis-
appear from view indicating the signal is reliable,

Maneuver the aircraft to [ly on course centered needle, While flying a front course approach or
outl bound 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,

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 bear-
ing readout,

3.3.3 KI 213/KI 214 GLIDESLOPE OPERATION

The glideslope (horizontal) needle provides the pilot vertical steering information during ILS
approaches, The glideslope circuitry may be energized independently or when the associated
localizer frequency is sclected 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
on the glideslope path, If the glideslope needle deflects upward, the alrcraft is below the glide-
slope and must climb to center the needle, 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,

3.4 POST-INSTALLATION CHECKOUT

An operational performance flight test is recommended after the installation is completed to
insure satisfactory performance of the equipment in its normal environment. To check the com-
munications transceiver, maintain an appropriate altitude and contact a ground station facility

at a range of at least fifty nautical miles. Contact a ground station close in, Place the squelch
knob in the test position and listen for any unusual electrical noise which would reduce the COMM
receciver sensitivity by increasing the squelch threshold. If possible, verify the communications
capability on both the HIGH and LOW ends of the VHF COMM band,

To check the VOR/ILS System select a VOR {requency within a forth 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-

At low altitudes VOR ground station
scalloping may be present.

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,
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SECTION 1V

THEORY OF OPERATION
4.0 GENERAL

The Kl 201C and the KI 214 Indicators contain the same VOR/LOC converter. However, the
KI 214 Indicator contains additional circuitry to provide glideslope information,

The KI 213 Indicator contains the same glideslope circuitry as the KI 214 and also performs the
functions of a VOR/LOC Indicator without the VOR/LOC converter circuitry.

4.1 PRINCIPLES OF VOR SYSTEM

4.1,1 GENERAL

The basic function of VOR is to provide a means to determine an aircraft's position with ref-
erence 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. [or 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 "lifference. Refer to Figure 4-2.
One non-directional reference signal is generated with a phase that at any mstant is different in
in all directions. A second signal is generated with a phase that at any instant is the same
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 in-
creases, 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 RML

4,1, 2 VOR GENERATION

The VOR electromagnretic 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 mod-
ulates the rf earrier 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 4-2, 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
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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,

4.2 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 ratio 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 aircraft is on this plane, the 90Hz and
150Hz voltages will be equal.

H - -
FIOHE LS (o e NORMAL
s e e ARPROACH EQUAL SIGNAL
W STRENGTHS
J’ '
1}
b ’

oo LOCALIZER ANTENNA PATTERN
Mgt ! (TOP VIEW)

150H:

RUNWAY

PLANE OF

EQUAL 90Hz

<—— AND I50Hz
LOCALIZER MODULATION

90H:
FRONT COURSE

FIGURE 4-1 LOCALIZER SIGNAL GENERATION
(Dwg. No. 696-0705-00)
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4.3 PRINCIPLES OF GLIDESLOPE SYSTEM (Figure 4-3)

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 ampli-
tude intersection of these two lobes forms the glide path, A typical glide angle is 2,5 degrees.
If the alrceraft is on the glide path, equal amplitudes of both tones will be received andthe devia-
tion 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.

90z PREDOMIMATES

150112 PREDOMINATES
B__‘l)’)

FIGURE 4-3 GLIDEPATH
(Dwg. No, (G96-1539-00)

4.4 Kl 201C/KI 214 VOR/LOC OPERATION  (Figure 4-4 and 4-5)

The composite navigation signal is applied to potentiometer R315. The arm of R315 is DC iso-
lated from the succeeding circuits by coupling capacitors C302, C312, and C321.

4,4,1 VARIABLE PHASE CIRCUITRY

The composite navigation signal is coupled through C302 to the base of amplifier Q301. The
30Hz selective amplifier, consisting of Q301, Q302 and Q303, provides three successive NDC
connected stages. Diode CR307 provides temperature compensation for Q301 and Q302. [eed-
back around the 30Hz amplifier is accomplished by a bridged "T" network comprised of C308,
C309, R317. The bridged "T" network is tuned to 30Hz by selected resistor R317. Thus the
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input to the amplifier will be 30Hz and all other gignals will be greatly attenuated, The amplifier
output is coupled through C305 to the primary of T301,

1.4.2 VOR LIMITER/DISCRIMINATOR

The composite navigation signal is coupled to the limiter circuit by C321, The limiter, which
consists of Q311 and CR303, effectively removes any amplitude modulation on the navigation sig-
nal, Capacitor C321 effectively blocks the 30Hz signal and passes the 9960 FM signal, Diode
CR303 and the base to emitter junction of Q311 provide the ¢ iode limiting action, he limiter
output is amplified by Q312, The amplilied output from Q312 is applied to a conventional FM
discrimination circuit consisting of T302, CR304, and CR305. The discriminator recovers the
30tz reference phase signal and eliminates 9960 FM signal, The discriminator 30Hz output is
the input to emitter follower Q313. The output from Q313 is applied to resolver B301 and also
to VOR/LOC switch Q308. The VOR/LOC switch is turned "on" by the 30Hz applied to the base.
During the conducting state of Q308, the bases of Q306, Q307, Q309 and Q310 are at ground po-
tential and therefore are not functional, For localizer operation, (paragraph 4.4. 6) no 30Hz is
applied to the base of Q308, therefore Q306, Q307, Q309 and Q310 are functional,

4.4.3 RESOLV ER B301

The resolver input is the output from Q313, The outputs from the two rotor windings of B301

arc combined through a phase shifting network comprised of C328, R351 and R352. Potentiometer
R351 permits the quadrature adjustment for VOR mode, The resolver output is the input to a
three stage D-C coupled, 30Hz, selective amplifier (Reference Phase Amplifier).

4,4, 4 REFERENCE PHASE AMPLIFIER

The 30Hz selective amplifier, consisting of Q314, Q315, and Q316, provides three successive
N-C coupled amplifier stages. Diode CR306 provides temperature compensation for Q314 and
Q315. Feedback around the three stage 30Hz amplifier is provided by a bridged "T" network
comprised of C315, C316 and R338. The bridged "T" network is tuned to 30Hz and all other
signals will be greatly attenuated.

The selective amplifier output is coupled through C333 to the primary of transformer T303. The
output from terminal 3 (in phase with terminal 2) of T303 is coupled through flag threshold diode
CR302 to transformer T301. The variable phase voltage output from T301 is connected to the
sccondary of T303. The phase of the two input voltages is compared and the resultant voltage is
amplified by comparators Q317 and Q318, The D-C output from the comparators controls VOR/
LOC indicator M101D, If the phase inputs to T303 are exactly 90° or 270° out of phase, there is
no output from Q317 and Q318 and the VOR/LOC needle is centered, When the phase inputs to
T303 are exactly in phase or 180° out of phase the output from Q317 and Q318 is maximum and
the needle is deflected to a maximum, Thus any variation of phase change between the two max-
imums will deflection the VOR/LOC needle proportionally.

To illustrate the operation, suppose the aircraft is heading due north from a VOR station. The
reference and variable phase signals reaching the aircraft are in phase. The 0° radial of the
K1 201C /214 course card is beneath the course index, giving a 90° phase difference into the
comparator and a zero output from the comparator, The VOR/LOC needle is centered. If the
aircraft deviates to the 359° radial, the signals reaching the aircraft are 359° (1°) out of phase.
Since the phase shift in the resolver circuit is the same as for the 0° radial, the inputs to the
comparator are 91° out of phase. An output from the comparator results, and the VOR needle
deviates to the right, If the aircraft deviates to the 2° radial, the reference signal rcquires a
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92° phase shift to center the needle. It receives only a 90° shift in the circuit so the signals
into the comparator are 88° out of phase. An output results, causing the needle to deviate to
the left, When the aircraft is heading south {rom a station, the course card would normally be
set so the 180° radial is beneath the course index. The resolver phase shift would then be 270°,
If the aircraft drifted off course, the phase shift required to put the inputs to the comparator 90°
out of phase would be less than, or greater than, 270° depending on direction of drift. An output
from the phase comparator and a VOR/LOC needle deviation results,

4.4.5 VOR/LOC WARNING AND TO-FROM FLAG CIRCUITRY

The output from T301 is the input to comparators Q304 and Q305. The phase relationship be-
tween the variable 30Hz and the reference 30Hz is rectified by comparators Q304 and Q305. The
output from the comparator controls the TO-FROM flag. The comparator output also controls
the warning (OFF) flag which utilizes the same meter movement as the TO- FROM flag. Resistor
R341, R339 and capacitors C307 and C317 phase shift the reference phase input to T301 by 90°.
If the VOR needle is centered, the reference phase signal and variable phase signal entering the
TO/FROM phase comparator will be either in phase or 180° out of phase, The TO/FROM phase
comparator has a dc output of proper polarity to pull the "TQ" indication into view when the sig-
nals are in phase, while the "FROM" indication is in view when the signals are 180" out of phase,
If the signals into the comparator are not in phase or 180° out of phase, the output will be less
than maximum. The output decreases to zero at 90° or 270° phase difference and the TO/FROM
window is blank., The relative phase of the two signals is dependent upon the direction of the
aircraft from the station with respect to the direction set beneath the course index, When a
heading of the direction given beneath the course index would direct the airc raft toward the sta-
tion, a "TO" indication is given, When the heading of the direction given beneath the course
index would direct the aircraft away from the station, a "FROM" indication is given. Only the
direction of the aircraft from the station affects the indicator, not the heading of the aircraft
with respect to the station.

4,4.6 LOCALIZER CIRUCITRY

The composite navigation signal is coupled through C312 to the base of amplifier Q307. The
output from Q307 is coupled through the secondary winding of resolver B301 to a three stage dc
connected broadband amplifier consisting of Q314, Q315 and Q316. Since diode CR308 is forward
biased, limiter Q311 is disabled and therefore VOR/LOC switch Q308 is biased off (paragraph
4.4.2). Since Q306, Q309 and Q310 are biased "on' through R333 and Q308 is biased "ofi" due
to the absence of a 30Hz output from Q313, the converter is in the localizer mode, Amplifier
Q309 eliminates the 30Hz notch filter, consisting of C315, C316 and R338. When the filter is
disconnected from the base of Q314 the selective amplifier becomes broadband. Since the
amplifier is now broadband, the localizer signals (90 and 150Hz) are processed in the same
manner as the VOR signal (paragraph 4.4,4). The localizer signals now control the localizer
needle deflection. Transistor Q310 effectively grounds one side of the meter. This assures

that the output signals from the comparator provides a ""I'0" indication when operating in the
localizer mode. Diode CR302 provides a stand-off voltage such that the alarm flag is visible
when the 90 and/or 150Hz modulation signal is unreliable. Amplifier Q306 effectively discon-
nects the 30Hz notch filter from the base of Q301 to broadband the amplifier. The bridge "T"
network is tuned to 120Hz by potentiometer R321. The bridge "T' network has the characteristic
of phase shifting the signals that are coupled through the network. The frequencies below reso-
nance (90Hz) are shifted approximately 90° lagging. The frequencies above resonance (15011z) are
shifted approximately 90° leading. Thus, the composite localizer signal is amplified by the se-
lective amplifier, the 90Hz and 150Hz components are phase shifted (separated) permitting use
of the same comparator circuit as employed in the VOR mode. The localizer signals are now
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compared in the same manner as the VOR signals. The resultant output from T301 and T303
control the warning and TO-FROM flags and the LEFT-RIGHT Deviation of the VOR/LOC needle,
respectively.

4.5 KI 213/KI 214 GLIDESLOPE OPERATION (Figure 4-6)
4.5.1 GENERAL

The Glideslope Receiver contained in the KI 213/KI 214 is a "superregenerative' receiver, This
superregenerative receiver utilizes a detectar circuit that oscillates at a frequency equivalent

to the mixed difference of the received frequency and local oscillator frequency. This oscillation
frequency could be called an "IF" frequency. Periodically the oscillator is turned on and quenched
off at a rate of approximately 7KHz. This quenching process is called squegging, The advan-
tages are extreme sensitivity, selectivity, and simplicity.

4,5,2 PRESELECTOR AND RF AMPLIFIER

The Glideslope signal is coupled through a three-section tunable micro-strip filter (C412, C414,
C416) to the base of common emitter RF amplifier Q402, The gain of this amplifier is controlled
through Q428 and R481 by feedback from the D.C. amplifiers. RF output is capacitively coupled
to the base of superregenerative detector Q403 by C420. Optimum power transfer is accomplish-

ed by tuning C421. The preselector and RF amplifier combined have approximately unity gain and
a 3db bandwidth of 7. 5MHz,

4,5.3 LOCAL OSCILLATOR

Q401, the common base colpitts oscillator utilizes a series resonant crystal in the feedback path
to generate the 103. 000MHz crystal controlled frequency. The oscillator output is coupled to a
micro-strip tank circuit which is tuned to the third harmonic of the oscillator frequency, or
300. 000 MHz. The -30dbm tripled output is capacitively coupled through C408 to the emitter
of Q403.

4,5.4 QUENCH OSCILLATOR

Q404 and Q405, along with their respective resistor-capacitor circuitry, form a TKHz multivi-
brator. This square wave oscillator provides external quenching for the superregenerative
detector. The superregenerator oscillation period is set by R4 18, CR405 and CR406 are pro-
tection against emitter-base reverse voltage breakdown of Q404 and Q405.

4.5.5 GLIDESLOPE TUNING MATRIX AND 150KHz INTERPOLATOR

The Glideslope tuning matrix, which supplies the D. C. voltage for tuning varactor diode CR402,
consists of twenty circuits. Each contains a resistor in series with a potentiometer that is tied

to the collector of a switching transistor. One circuit is switched in for each of the twenty 300 KHz
spaced Glideslope channels. Wafer switch S107 in the KX 170 provides a ground for the emitter
transistors, while S106 in the KX 170/170A/170B/KX 175/175B provides the base bias. The col-
lector of each transistor is connected to a variable resistance which, when the particular trans-
istor is on, will form a voltage divider network with R470 in the KI 213 /K1 214.

When a glideslope frequency is selected, for instance 110, 3MHz, the MHz wafer applies a

ground to the emitters of Q416 -Q420. The base bias thru S106, the KHz wafer, is applied to
Q407, Q412, Q417 and Q422. This would cause only Q417 to turn "ON", connecting R446 to
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ground thru the transistor. R445 and R446 are connected to R470 which provides, through
voltage division, the proper tuning voltage to tune varactor diode CR402,

150kHz channel tuning is achieved with an interpolation circuit. Q429 is turned on when the
,05MHz line is grounded, R471 and R472 thus lower the reference voltage available to the tuning
voltage matrix. The net effect is to shift downward by 150kHz, the superregenerator oscillator
frequency selected by each matrix switching circuit.

4,56 SUPERREGENERATIVE DETECTOR

The superregenerative detector stage performs four distinct functions, It mixes the glideslope
signal with the local oscillator frequency to give an intermediate frequency, Next, it oscillates
exactly at the intermediate frequency. The oscillator is a Hartley Oscillator in the common
emitter configuration. The mixed signal is then amplified during the buildup of the oscillation
amplitude, Lastly, the modulation is detected directly from the IF signal,

The superregencrator oscillator frequency is controlled by the tuning voltage matrix through
R469. This frequency varies from 20, 150MHz to 26, 000MHz, with 150kHz spacing between the
40 glideslope channels.

The period of oscillation during the quench cycle is monitored at TP402 and adjusted by R418.

Q426 is an emitter follower that supplies current to emitter resistor R407 which varies with

tuning voltage. This allows the superregenerative detector to oscillate at approximately the

same bias voltage regardless of the variation in it's collector load caused by tuning diode CR402, .
Diode CR403 and capacitor C442 provide temperature compensation for the tank circuit.

4,57 AUDIO AMPLIFIERS

Audio is coupled through C422 and R416 to the audio board. 1901A and 19018 are aud io gain
stages common to both 90Hz and 150Hz. The input resistors and capacitors to these two opera-
tional amplifiers as well as those used as feedback around the amplifiers form a band pass active
filter, 90Hz and 150Hz are amplified while the TkHz quench signal is attenuated.

R943 and Q908 are connected between R910 and R940 and ground. The conductance of Q908 and
hence the second stage gain is controlled by the AGC voltage from the emitter of Q902.
Total gain for the two stages is approximately 40db. R939 is an audio output adjustment.

4,5,8 90Hz SELECTIVE AMPLIFIER

The 90Hz selective amplifier consists of 1901C, C908, C909, R915, R916 and R913. It is an

active filter tuned to 90Hz with 150Hz attenuated. 90Hz gain is approximately 26db with a 3db
bandwidth of 9Hz. Emitter follower Q906 is used as isolation between the selective amplifier
and the 90Hz rectifier.

4.5.9 90Hz RECTIFIER
The full wave rectifier consisting of diodes CR903 and CR904, charges C913 to the peak value

of the 90Hz signal, This D, C. level varies proportionally with the amount of 90Hz signal received.
The amount of signal received is dependent upon the location of the aircraft with respect to the

glidepath, .
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4,5,10 150Hz SELECTIVE AMPLIFIER

The 150Hz selective amplifier, consisting of 801D, C910, €911, R918, R919 and R914, func-
tions in the same manner as the 90Hz selective amplifier (paragraph 4. 5. 8) except that the
150Hz signal is used and the 90Hz signal is eliminated. 150Hz gain is approximately 26db with
a 3db bandwidth of 15Hz, Again an emitter follower Q905 is used for isolation.

4, 5,11 150Hz RECTIFIER

The 150Hz rectifier, consisting of CR405 and CR406, functions in the same manner as the 90Hz
rectifier (paragraph 4, 5. 9) except that the D.C. level varies proportionately with the amount
of 150Hz signal received.

4.5.12 FLAG AMPLIFIER

The input to flag amplifier Q902 is the summation of the D-C outputs from the 90Hz and 150Hz
rectifiers the amplifier output is applied to the warning flag and meter movement. AGC voltage
is obtained from the emitter of Q002

4,5,13 DEFLECTION CIRCUITRY

The 90Hz D-C amplifier (Q403) drives the "tDown' terminal of the deflection meter, while the
150Hz D-C amplifier (Q904) drives the "+Up'' meter terminal through R927. R927 is adjusted

to set standard deflection., R912, the input potentiometer to the selective amplifiers, is used

to center the deflection needle, C924 and C925 are damping capacitors tied to the bases of emitter
followers Q903 and Q904 to negate the effects of system noise.

4,5.14 SERIES REGULATOR

The series regulator consists of pass transistor Q901, bias setting transistor Q907, reference
zener diode CR901 and associated circuit elements. Transistor Q907 along with diode CR901
developes biasing for pass transistor Q901. This bias is adjusted by varying potentiometer
R937 for a voltage at the emitter of Q901 of 10.0v.

4,5.15 GLIDESLOPE ENERGIZE CIRCUIT

This circuit consists of transistor Q427, diode CR404 and resistor R476, The function of this
circuit is to lower the level of the quench oscillator output to the superregenerative detector.
This lowered level does not allow Q403 to be turned on to enable the oscillator. When tuned

to a glideslope channel, the Glideslope energize line is grounded externally, thereby turning

off Q427. The voltage at the junction of R417 and R418 is unaffected when tuned to a channel
which is not a glideslope channel, the glideslope energize line is open circuited. Q427 is biased
on through R476. The higher conductance through the collector of Q427 shunts R4 18, R479 and
R419, thereby lowering the quench voltage to Q403. Diode CR404 protects Q427 in the event

the glideslope energize line is returned to a high positive voltage on non-glideslope channels.
C440 is used as an rf bypass on the glideslope energize line.
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| q3o0s
| comp
Q301, Q302,
303 ',
— Q 7301 [—=—4 73
30Hz VAR FRO
AMPLIFIER || | qaos
. COMP
~ Q308
i -
‘ (O0N)
Qall Q312, T302 Q313 B301
o rreTER - FM »— 30Hz REF - RESOLVER
DETECTOR AMPLIFIER
<> - <% - 4'
| Q37
! 1t " | comp
Q314, Q315,
_ | q3e .
30Hz REF = 1303
AMPLIFIER | qus
COMP
FIGURE 4-4 KI 201C/214 VOR SECTION BLOCK DIAGRAM
(Dwg. No. 696-2826-00)
March, 1873
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-— Q304 . Q310
come [ (ON)
Q301, Q30Z,
Q303  120Hz 1301
AMPLIFIEK ; —_]qaus
| o |
INPUT Q306
—_——
(o)
@
Q314, Q315, COMP
Q307  LoC B301 Q316 303 @
AMPLIFIER RESOLVER BROADBAND
AMPLIFLER $118
COMP
;
Q309
(ON)

FIGURE 4-5 K1 201C /214 LOC SECTION BLOCK DIAGRAM
(Dwg. No, 696-2827-00)
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CLLDESLOPE. SHITCHING ] TUNING *— INCKEMEMTAL 90Hz | FULL =
MATRI X BIAS CONTROL o SELECTIV! e WAVE -
‘ AMPL RECT bt
o | SUPER FIRST I SECOND
AL e o | B F REGENERATIVE — AUDIO | aupio FLAG DOWN
i R AL *—] DETECTOR AMPL | aneL aneL | QEEL /] P
] L__‘ 1
i | 5043 FULI
100 MHz . [ )” “ . N e | DC
T ! , CLECTIVE WAVE
AMPL RECT AHEL
. 103, 000MH 2
0SCLLLATOR

i
AUDLO
QUENCH ] AGC
0SCILLATOR DRIVER
1
. RE AGC | - AGC a
DRIVER
. FIGURE 4-6 KI 213/214 GLIDESLOPE SECTION BLOCK DIAGRAM

(Dwg. No, 696-2828-00)
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[ CONTENTS
SECTION ¥
ILLUSTRATED PARTS LIST

S ATP
It(‘ﬂ\ "‘lL_“ GRID
1, Kl 201C Final Assembly 5-1 1704
2! KI 213214 NAV /Glideslope Receiver IFinal Assembly =T 1F12
3, K1201C/214 Converter Board Assembly 5-15 1F22
4 IFront Casting Assembly 5-253 1G08
5. Glideslope Board Assembly 5-20 1G16
G. Audio Roard Assembhly 5-37 1G24
T Connector Assembly 3-45 1HO8
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NAME

Kl 201C FINAL ASSEMBLY

ASS'Y. NO,

066-3008-02

KING RADIO CORP. PARTS LISTING = QUANTITY
SYMBOL PART NUMBER DESCRIPTION o -02 | -03
Item #
066-3008-02 KI 201C OMNI Ind. X
12 | 008-0004-00 Solder Lug 1
13 |008-0005-01 Lug, Tinned Copper 2
14 | 010-0041-00 Terminal 3
012-1009-00 Tape, Mylar 1/4" wide .5
29 | 023-0057-04 Meter Assembly 1
o *Attaching Parts
63 | *047-2232-01 Mask Rel
84 | *088-0052-00 Mtg., Case Ref
88 | *088-0190-02 Cover Rel
*089-5596-05 Scr, PHP, Type 25, Rel
2-32 x 5/16
025-0003-03 Wire Tef, #22AWG Orn 1.5
025-0018-00 Wire CW #26AWG Blk 1. §
025-0018-29 Wire CW #26AWG Red/Wht .9
025-0018-44 Wire CW #26AWG Yel .8
025-0018-54 Wire CW #26AWG Grn/Yel .9
025-0018-66 Wire CW #26AWG Blu .8
025-0018-177 Wire CW #26AWG Vio b
025-0018-92 Wire CW #26AWG Wht/Red .8
025-0018-39 Wire CW #26AWG Orn/Wht LT
025-0018-99 Wire CW #26AWG Wht .9
026-0003-00 Wire Buss #22AWG o 1
56 | 029-0004-00 Belt, 40DP 1
57 | 029-0012-00 Gear, Pully 14T 1
59 030-1007-00 Lock Tabs 2
030-1008-00 Lever & Pivot 2
030-1009-00 Hood, Connector 1
030-2000-00 Connector, Recpt. 14 Pin 1
60 030-2001-00 Connector, Plug 14 Pin 1
61 | 037-0013-00 Lamp, 12V 2
ev, 2, Dec, 1974 SHT __OF Page 5-1
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NAME ASS'Y, NO.
KI 201C FINAL ASSEMBLY 066-3008-02
KING RADIO CORP. PARTS LISTING § HUANTLLY.
SYMBOL PART NUMBER DESCRIPTION &|700)|:=91!]-02:}=03,{-08

64 | 047-1175-00 Bracket 1
69 | 047-1547-01 Frame Channel (Bottom) 1
70 | 047-1967-00 Frame Channel (Top) 1
67 |047-3303-03 Dust Cover 1
72 | 057-1049-01 Azimuth Decal 1
057-1169-00 Patent Label 1
057-1346-01 laent Plate 1
76 073-0015-00 Azimuth Dial 1
78 073-0021-01 Front Casting 1
79 |073-0062-03 Mtg. Plate (Rear) 1
80 073-0116-03 Face Plate 1
81 076-0043-00 Shaft 1
83 076-0384-02 Knob 1
86 088-0084-02 Filter, Lamp, Clean 2
87 |088-0188-01 Cover, Wedge Lighting 1
89 089-2009-3"1 Nut, Hex, 4-40 1
089-2013-37 Nut, Hex #6-32 1
089-2026-22 Nut, Swage, 4-40 2
91 |[089-2105-22 Nut, "U" Type Speed 6
92 089-2106-11 Nut, Hex, 1/4 x 5/16 1
98 089-5436-04 Ser, FHP, 4-40 x 1/4 6
100 | 089-5857-03 Scr. Set, 4-40 x 3/32 2
101 | 089-5857-04 Scr. Set, 4-40 x 1/8 2
089-5878-04 Scr, PHP 4-40 x 1/4 6
089-5878-05 Scr., PHP 4-40 x 5/16 1
089-5878-06 Scer. PHP 4-40 X 3/8 6
' 089-5878-07 Scr. PHP 4-40 x 7/16 1
102 | 089-5903~13 Scr, PHP 4-40 x 13/16 6
93| 089-6008-04 Scr, FHS 4-40 x 1/4 3
089-8003-34 Washer, Lock #4 S/L 7
104 | 089-8042-30 Washer, Lock I/T 1/4 1
105 | 089-8067=30 Washer, Flat (Pulley) . 2201D 1
106 | 089-8068-30 Washer, Flat .265 1D 1
089-8070~-11 Washer, Flat 1
089-8079-30 Washer, Flat , 005Thk 1
108 | 090-0033-02 Washer, Srping 2
107 | 090-0041-01 Retaining Ring 1
090-0042-03 Stud, 6-32 x 3/6 1

090-0055-00 Insert, Helicoil 3 .

Page 5-2 SHT _OF __ Rev. 2, Dec., 1974
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NAME ASS'Y. NO.
KI 201C IFINAL ASSEMBLY 066-3008-02
. KING RADIO CORP. PARTS LISTING a QUANTITY
(]
SYMBOL PART NUMBER DESCRIPTION o |-00] -0 |-02)-03|-04
150-0002-00 Sleeving, #26AWG ft. .4
150-0018~-10 Tubing, Shrinkable ft. .6
150-0054-10 Tubing, Insul ft. 1
150-0062-10 Tubing, Tef. #10 ft. 53
207 | 187-1051-00 Gasket 1
200 | 200-0493-00 Converter Bd. Ass'y. 1
R316 133-0022-00 Res. Vari. 1K, QW 1
B301 148-0003-00 Resolver 1
Rey, 2, Dec, 1974 SHT _OF Page 5-3
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VOR/LOC-GS INDICATOR

| . CONVERTER BOARD ﬁ

FIGURE 5-1 KI 201C FINAL-ASSEMBLY
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URE 5-1 KI 201C FINAL-ASSEMBLY
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NAME

KI 213/KI 214 FINAL ASSEMBLY

ASS'Y, NO,

066-3025-00/

KING RADIO CORP. PARTS LISTING

SYMBOL PART NUMBER

DESCRIPTION

QUANTITY

-00

=00

-01]-01

066-3025-00 40 Ch GS/NAV Ind KI 213
Fig, 5-24A) S/N 1499 & Below X
(Fig, 5-2B) S/N 1500 & Above X
066-3025-01 OMNI Conv/40 ch GS/NAV
Ind, KI 214
Fig. 5-24) S/N 5399 & Below %
(Fig. 5-2B) S/N 5400 & Above X
008-0004-0;’ Lug, Tinned Copper 1 1 |1 1
008-0005-01 Lug, Tinned Copper 1 1 1 1
009-0003-21 Terminal Strip 2 2 |0 |0
016-1008-04 Glyptal - Blue AR|AR| AR| AR
016-1010-00 Glyptal - Red AR|AR| AR| AR
030-1007-00 Lock Tabs 2 2 |12 |2
047-1546-00 Dust Cover 0 0 1 0
047-2676-01 Dust Cover 1 0 0 0
047-2679-02 Frame Channel (Top) 1 0 {1 ]0
047-2680-03 Frame Channel (Bottom) 1 0 (1 |0
047-2681-02 Cover, RF 1 1 1 1
047-3086-02 Filter Bracket w/ Attaching
Parts 0 0 0 1
C101 thru C125
Cap F/T 100pf
106-0004-01
047-3086-03 Filter Bracket w/ Attaching 0 1 |Jo |0
Parts
C101 thru C133
Cap F/T 100pf
106-0004-01
047-3099-03 Frame Channel (Bottom) 0 1 |0 1
047-3304-03 Dust Cover 0 1 0 1
047-3305-02 Frame Channel (Top) 0 1 |0 1
Rev. 2, Dec. 1974 SHT _OF ___ Page 5-7
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[NAME
K1 213/K1 214 FINAL ASSEMBLY

ASS'Y. NO,
066-3025-00/01

QUANTITY
-00/-01{-01

KING RADIO CORP. PARTS LISTING a

(=]
o]
Q

SYMBOL PART NUMBER DESCRIPTION

057-1044-00
057-1169-00
057-1199-00
057-1460-01
057-1461-01

FCC Tag
Patent Label
Mod Tag
Ident Plate
Ident Plate

073-0062-07
073-00u2-08
073-0116-03
073-0199-01

Mtg. Plate, Rear
Mtg. Plate, Pear
["ace Plate

Mtg, Plate, Rear

076-0384-02 Knob

—
-
—
—

088-0188-01

o
—
o
—

Cover, Lighting Wedge

089-2013-37 Nut, Hex 6-32
089-2105-22 Nut, '"U'" Type Speed
089-2188-22 Nut, Hex, Light
089-5436-04 Ser, FFHP 4-40 x 1/4

T O e
o
o
o
o

—
k=2

089-5573-04
089-5857-04
089-5878-04
089-5878-05
089-5878-06
089-5878-08
089-5878-10
089-5878-13
089-8024-30
089-8121-51

150-0018~10

187-1051-00

200-0492-00
200-0492-01
200-0493-00
200-0494-00
200-0495-00
200-0496-00
200-0496-01

133-0022-00

Scr, THP 4-40 x 1/4
Scr, Set 4-40 x 1/8
Ser. PHP 4-40 x 1/4
Scr. PHP 4-40 x 5/16
Scr. PHP 4-40 x 3/8
Scr., PHP 4-40x 1/2
Scr. PHP 4-40 x 5/8
Scr., PHP 4-40 x 13/16
Washer, Flat #3 S/S
Washer, Lock

Tubing, Shrink #20 Nat.

Gasket, Lighting

Front Casting Ass'y
Front Casting Ass'y
Converter Bd, Ass'y.
Glideslope Bd, Ass'y.
Audio Bd. Ass'y.
Connector Ass'y
Connector Ass'y.

Res. Vari, 1K

- O O b R DD

HMOOm-&;&bMAGﬁI‘O.—-»—-
— O T b DN RS O
HOO@&&&M!‘O.&LG’IQ-—-H

SHT . OF
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ENGR, APPROVAL
PARTS LIST REVISION HISTORY Bill Kopek
NAME ASS'Y, NO.
KI 213/KI 214 FINAL ASSEMBLY 066-3025-00/01
ASS'Y. DWG. UNIT USED ON
300-0723-00 K1 213/214
REV| CHANGE SYMBOL PART NUMBER DESCRIPTION
Various Parts List Retyped, corrected and
S/N effectivity added
Kl 213/214 Maintenance Manual
Rev, 2, December, 1974
Rev, 2, Dec. 1974 SHT—OF Page 5-9
K-1650 3/73
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KING
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089-3876-10 —— @y, _~
A e @ ,é ~—200-0494-00
- S O T-26%1-02 A \

™~ 0I6-1008-04 | 057-1199-00—
s T ¥ (GLYPTAL, 6 PLC'S) NAG
% A - | ./
Ty P . T P ot S N
. -NT’ Q 3 ~, /;\ : . . %

o ) -047-2679-02

.‘ P Ve #3~ -" | ——o89-5878-05 e P‘
QL/., § e - |~ 3) <7 AN £ 016-1010-00
S LS g <" | _——200-0495-00 1N\ (GLYPTAL, 2 PLC'S)
N 3 A | 047-2676-0I (KI-213)
) Z 047-1546-00 (KI-214)
e 12RO b
AT 2
——009-0007-21 (2) 089-5876-08- e _ AN
0-0018-10-—¢ R NP S :
o 150-0018-10——@~. ~27 | |
\AEW B B 3) - . l [ L g &
S T | ‘ N
(KI-213 ONLY) 008-0005-0I —'\ ' \© —-030-1007-00 (2)
Xy ; \ /- —200-0496-00 (K1-213)
A9 2. 7 \ 200-0496-0 | (K1-219)
| | (4) ,‘
A ‘ SO 089-56878:06 S/ \ | —————073-0062-07 (KI-214}
. 200-0492-00 (KI-213)-— wi’;\ ! 073-0199-0| (KI-213)
200-0492-0 | (KI-214) ' 4 ,. | e R ot
\ P (GLYPTAL, 2 PLC'S) - o
\ - 008-0004-00 - L —" -1460-
oy ElOB - KI-213 | © -~ 057-1460-0!
137~1051-00—————— | e O
j———- —057-1044-00
088-0188-0)| \ .
. = 057-1461-01
-Asﬁﬁs Ag%mdh—;_—»— — _ § \? 057-1169-00
" B 26002 | ‘ ~ 520 ¢ s [rrearei0as:00
: ' v ~< ——200-0493-00
‘ , : 5 : N \;:f:,a 3 (KI-214)
%) 7 : N ~ TN
- e % — 0689802430 .. S e i
- > 047-2680-03 <¢ . cas 57| S e ) View A=A
i 073-0116-03 . ﬂ i '
076-0384-02

~&—-089-5857-04
(2)

ﬁ—oes»sq?s-m
NOTES: L v
I ALL PART NUMBERS ARE USED ON BOTH THE KI-2I3 & KI-214

. UNLESS OTHERWISE NOTED.

FIGURE 5-2A KI 213/214 FINAL ASSEMBLY
(Dwg. No, 300-0723-00, R-0)
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VOR/LOC-GS INDICATOR

089-5876-10 — @y, A
G;;j°°9'5a'§-" 04 (@) =3 6 ————200-0494-00
: ~5>——047-2681-02 e -
016-1010-00— .
(GLYPTAL, 4 PLC'S).~ RSy NS _~——0I6-1008-04 | 057-1199-00—
Q\‘ 7 ¥ (GLYPTAL, 6 PLCS) 3
~_
@ 047-3100-02
< 247
™~
089-5878-05
(3) 016-1010-00 |
W 20008800 (GLYPTAL, 2 PLC'S)
U7 EW —— 047-3097-0
- EI20
1 El2
{

—009-0003-21 (2) 089-5878-08

L 150-0018 =10 .. B A
View B-B B, [k
. e 4
__ (KI-2I3 ONLY) 008-0005-0I " - —030-1007-00 (2)
CHR O08 CIOD CI3 (16 C79 0% (3) i | ﬁ
$TYLE DY | Pl - ~200-0496-00 (K1-212)
B g 20 RS o el 200‘0496"0' KI-21
o o o o o 0 O |
‘ o8 007 ci2 o czy ozt f ‘ —-073-0062-08 (KI-214)
e srees oo ey 200-0492-00 (KI-213)——{% Ay | ‘_ RfeiOlSSEaB 2l
om oo o3 o o a6 200-0492-01 (KI-214) \ | ~oss-2188-22(2) " ol6-I008-04
———————————— - 089-5878-06(4) .~ (GLYPTAL, 2 PLC'S)
o o ' / \—008-0004-00 - 5 -|-—057-1460-
Ny Elo8 N\ 047-3086-02(KI-214)  KI-213 Oa%:{460-0]
KI 213 I87-1051-00————— N ¢ 047-3086-03 (KI-2I3)
DO} IXp GOF I 0% 09 €28 2 > SEE VIEW C-C
6 0 6 0 0 0 © B i g\ ! ——{—057-1044-00
o200 O o a7 B3 05| 088~0188-0l—————<—7 ~ ) f - 37 iNUT)
06 0D 008 00 06 OB (2 ' A\ - Y 51 (WASHER)
o 0o o o 0 0 O 3 8 -
Og C!Sd S
ng-: R0 9/0
___________ Al ——057-1461-01
O O e . KI-214
KI 214 e INSTALL-| r 54 Xu ~—057-1169-00
View GC-C S S OO o ' —-057-1044-00
047-2679-02 % ———200-0493-00
, ! - (KI-214)
."A’.- -;a' .
- 047-3099-03 ek ---*09(9-5573)43 (6)
L KI-214
s ) ’ 073-0116-03 . ' Tkl " el
‘ -—076-0384-02 i | 1o \@
[ ®.—-089-5857-04 31_039-54?6-04 8.
I, ALL PART NUMBERS ARE USED ON BOTH THE KI-2I3 8 KI-214

UNLESS OTHERWISE NOTED,

FIGURE 5-2A KI 213/214 FINAL ASSEMBLY
(Dwg. No. 300-0723-00, R-2)
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KI 201C/KI 213/KI 214
VOR/LOC-GS INDICATOR

089-5878- 10
& .039-5&33‘04 (@)
~»——047T-2681-02

200-0494-00

009-0003-21 (2) 089-5878-08

150-0018-10- @~
(3) ‘

008-0005-0I
(3)

o .
A

200-0492-00 (KI-2I3)-
200-0492-01 (KI-214)

089-21868-22(2)
089-5878-06(4)

016-107.8-04 057-1199-00

(GLYPTAL, € PLC'S)

e
T

{ 0I6-1010-00
(GLYPTAL, 2 PLC'S)

)l —047-3304-03

089-5878-05
(3)

200-0495-00

; 030-1007-00 (2)
: < 200-0496-00 (K1-213)
200-0496-01 (KI-214)

073-0062-08 (KI-214)
073-0199-06 (KI-213)

016-1008-04
(GLYPTAL, 2 PLC'S)

008-0004-00 st
ElO8 047-3086-02 (KI-214) KI-213 1460-0l
187-1051-00 047-3086-03 (KI-213)
SEE VIEW C-C
_057-1044-00
088-0188-0 - /989-2013-37 (NUT)
089-8121-51 (WASHER)
Pl -
L ) N 7 0
; —057-1461-0l
B &
_ >89
INSTALL -057-1169-00
AS SHOWN ON o
PART o op —057-1044-00
: - —200-0493-00
| : (KI-214)
I b.
047-3089-03 f g 089-5678-13 (6) View A-A
NS 1 _ (KI-214)
-073-0116-03 ; 4.
i
i

)\ 089-5436-04
&°

NOTES:
I. ALL PART NUMBERS ARE USED ON BOTH THE KI-2I3 & KI-214
UNLESS OTHERWISE NOTED.

FIGURE 5-2B KI 213/214 FINAL ASSEMBLY
(Dwg., No. 300-0723-01, R-0)

Page 5-

SEE  BLOWUP
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NANE Converter Board Assembly K1 201C/21 ASYNG: 200-0493-00
(Y KING RADIO CORP. PARTS LISTING a QUANTITY
: SYMBOL PART NUMBER DESCRIPTION G |-00| -0 |-02|-03 |-04
| R2 009-5013-00 P.C, Bd. Omni Conv. 1
Q301 007-0032-00 Tstr, 2N2924 12
Q302 007-0032-00 Tstr, 2N2924
Q303 007-0032-00 Tstr, 2N2924
Q304 007-0129-00 Tsir, 2N5305 2
Q305 007-0129-00 Tstr, 2NH305
Q306 007-0026-00 Tstr, 2N2714 2
Q307 007-0032-00 Tstr, 2N2024
Q308 007-0026-01 Tstr, 2N2714
Q309 007-0035-00 Tsir, 3343
Q310 007-0026-02 Tstr, 2N3414 1
@311 007-0032-00 Tstr, 2N2924
Q312 007-0032-00 Tsir, 2N2924
Q313 007-0032-00 Tstr, 2N2924
Q314 007-0032-00 Tstr, 2N2924
Q315 007-0032-00 Tstr, 2N2924
Q316 007-0032-00 Tstr, 2N2024
Q317 007-0032-00 Tstr, 2N2924
. Q318 007-0032-00 Tstr, 2N2924
CR301 007-5011-08 DIO, Zen. 8.2V 5% 1
R2] CR302 007-6029-00 D10, IN457A 5
CR303 007-6029-00 DIV, 1N457A
CR304 007-6029-00 DIO, IN45TA
CR205 007-6029-00 DIO, 1N457A
CR306 007-6029-00 DIO, 1N457A
CR308 007-6023-00 DIO, 1N277
T301 019-5029-00 XFMR, Phase Det, 2
T302 019-8024-00 XEFMR, IIF 10KHz 1
T303 019-5029-00 XFMR+ Phase Det.
C301 096-1014-00 Cap. Tant., 40uf, 10V 8
c3o2 105-0024-07 Cap. MYTL. Iuf, 10% 4
-® :
Rev. 2, Dec. 1974 SHT_1 OF_4_ Page 5-15
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NAME ASS'Y, NO.
Converter Board Assembly K1201CI214 200-0493-00
KING RADIO CORP PARTS LISTING a QUANTIATY
SYMBOL PART NUMBER DESCRIPTION G |-00] -0l | -02-03 }-04
C304 096-1014-00 Cap. Tant, 40uf, 10V
C305 096-1014-00 Cap. Tant, 40uf, 10V
C306 097-0025-00 Cap. Elec. 485uf, 3V 2
C307 096-1005-00 Cap. Tant, 1uf, 35V 3
C308 105-0024-09 Cap. MYL, 1luf, 5% 4
C309 105-0024-09 Cap. MYL, luf, 5%
C311 105-0024-05 Cap. MYL, .047uf, 10% 2
C312 105-0024-05 Cap. MYL, .047uf, 10%
C313 0U6-1014-00 Cap. Tant., 40uf, 10V
C314 097-0025-00 Cap. Elec. 485uf, 3V
C315 105-0024-09 Cap. MYL, 1uf, 5%
C316 105-0024-09 Cap. MYL, 1uf, 5%
C317 096-1005-00 Cap. Tant. 1uf, 35V
R4 C321 105-0024-00 Cap. MYL, .001uf, 10% 1
Cc322 105-0024-03 Cap., MYL, .01uf, 10% 2
C323 105-0024-03 Cap. MYL, .01uf, 10%
C324 096-1005-00 Cap. Tant. 1luf, 35V
C325 105-0024-07 Cap. MYL, Iuf, 10%
C326 105-0024-07 Cap. MYL, 1uf, 10%
C327 097-0046-00 Cap. Elec. 25ufl, 6V 1
C328 108-5014-24 Cap. Poly 0.0uf, 5% 1
C329 105-0024-07 Cap. MYL, Iuf, 10%
Cc332 096-1014-00 Cap. Tant, 40uf, 10V
C333 096-1014-00 Cap. Tant, 40uf, 10V
C334 097-0057-33 Cap. Elec. 220Yf, 4V 1
R301 132-5006-00 Res. W/W 47, 10% QW 1
R302 132-5010-00 Res. W/W 200, 5% QW 1
R303 136-1003-22 Res. MF, 100K, 1%, QW 3
R304 130-0105-25 Res. F/C, 1 Meg, 10%, QW 2
R307 130-0153-25 Res. F/C, 15K, 10%, QW 3
R308 130-0102-25 Res. F/C, 1K, 10%, QW 2
R309 130-0472-25 Res. I'/C, 4.7K, 10%, QW| |3
R311 130-0471-25 Res. F/C, 47, 10%, QW 3
R312 130-0101-25 Res., I/C, 100, 10%, QW 7
R313 130-0101-25 Res. F/C, 100, 10%, QW
R2| R314 130-0474-25 Res. F/C, 470K, 10%, QW 1
R315 133-0016-00 Res. Vari. 150K, 20% 1
R2| R316 133-0022-00 Res. Vari. 1K, 30% 1
R317 136-4753-22 Res. MF, 475K, 1%, QW 2
R318 136-6811-22 Res. MF, 6.81K, 1%, QW 2
R321 133-0016-02 Res. Vari. 1K, 20% 1
B322 130-0104-25 Res. F/C, 100K, 10%, QW 3
Page 5-16 SHT_ 2 _OF _4_ Rev. 2, Dec. 1974
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NAME ASS'Y. NO,
Converter Board Assembly K1201C/214 20N0-0493-00
‘ KING RADIO CORP. PARTS LISTING a QUANTITY
SYMBOL PART NUMBER DESCRIPTION S |-o0| -o1|-02(-03|-04
R2| R323 133-0016-01 Res. Vari. 600K, 20% 1
R324 130-0103=25 Res. F/C, 10K, 10%, QW 6
R325 130-0104-25 Res. I7/C, 100K, 10%, QW
R326 130-0683-25 Res. IF/C, 68K, 10%, QW 1
327 130-0103-25 Res. I/C, 10K, 10%, QW
1328 130-0472-25 Res. F/C, 4.7K, 10%, QW
R2| R331 130 -xxxx-25 Res. Sel. Val. 10%, QW 1
(470 to 2K)
R332 130-0103-25 Res. IF/C, 10K, 10%, QW
11333 130-0153-25 Res., IF/C, 15K, 10%, QW
1334 130-0103-25 Res. I/C, 10K, 10%, QW
R335 136-6811-22 Res. MF, 6.81K, 1%, QW
R337 130-0103-25 Res. I/C, 10K, 10%, QW
R334 136-4753-22 Res., MIS, 475K, 1%, QW
R339 130-0103-25 Res. [/C, 10K, o%, QW
R341 130-0272-25 Res. #/C, 2.7K, 10%, QW 1
3342 130-0104-25 Res. F/C, 100K, 10%, QW
343 130-0181-25 Res. I'/C, 180, 10%, QW 1
R344 130-0273-25 Res., F/C, 27K, 10%, QW 2
R345 130-0273-25 Res. F/C, 27K, 10%, QW
‘ R346 136-1003-22 Res. MI, 100K, 1%, QW
R347 136-2743-22 Res. MF, 274K, 1%, QW 1
R348 130-0471-25 Res. F/C, 470, 10%, QW
R351 133-0016-03 Res. Vari., 10K, 20% 1
R352 136-4752-22 Res. MF, 47.5K, 10%, QW
R353 136-1003-22 Res. MF, 100K, 1% QW
R354 130-0105-25 Res. F/C, 1 Meg, 10 %, QW
R357 130-0153-25 Res. IF/C, 15K, 10%, QW
R358 130-0102-25 Res. I/C, 1K, 10%, QW
R359 130-0472-25 Res. IM/C, 4.1K, 10%, QW
R361 130-0471-25 Res. F/C, 470, 10%, QW
R362 130-0101-25 Res. IM/C, 100, 10%, QW
R363 133-0016-03 Res. Vari. 10K, 20% 1
R364 130-0101-25 Res. [F/C, 100, 10%, QW
R365 130-0101-25 Res. F/C, 100, 10%, QW
R366 130-0101-25 Res., /C, 100, 10%, QW
R3G7 130-0101-25 Res. I7/C, 100, 10%, QW
R368 130-0101-25 Res. IF/C, 100, 107, QW
&
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KING
K1 201C/KI 213/KI 214
VOR/LOC-GS INDICATOR

IParts List Revision llistory .

ACTION SYMBOL.  PART NUMBER DESCRIPTION
Manual Rev, 2, Dec.,, 1974
KI 201C S/N 10082 & Below
KI 214 S/N 2763 & Below
Rel, Figure H5-3A

Delete R3106 133-0022-00 Res, Vari, 1K (Moved to I'inal Ass'y)
Delete R314 130-0474-25 Res, I'/C, 470K, 10%, QW
Delete 1331 130-xxxx-25 Res, I'/C, Sel Val

KI 201C S/N 10983 - 20, 999
Kl 214 S/N 2763 - 7999
Ref: I"igure 5-313

Chg to 009-5013-03 P, C, Bd, Omni Conv.

Add CR309 007-6023-00 Dio, 1N277

Delete CR302 007-6029-00 Dio. 1N457A

Add CR307 0N7-6029-00 Dio., 1N45TA

Add C.1301 026-0018-00 Circuit Jumper

Chg to R36Y 133-0016-04 Res, Vari, IM

Add R370 130-0154-25 Res, I'/C, 150K, 10% QW

Add R331 133-0016-08 Res, Vari, 2K

Chg to 321 105-0024-03 Cap, My, .01uf, 10% .

Kl 201C S/N 21,000 & Above
Kl 214 S/N 8000 & Above
Rel: I"igure 5-3C

Chg to 009-5627-01 P, C., Bd, Omni Conv,
Chg to R323 133-0086-11 Res, Vari, 500K

Page 5-18 Rev. 2, Dec. 1974
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KING
KI 201C/KI 213/K1 214
VOR/1.OC-GS INDICATOR

9 4

E301

E303

c30
-

3 E30%
Q » . E306

357

3 3 E303%

E3O
E3N

¢ 333 ch EM2
] 3 E33

&% f = ¢ 327 E314

R36
&
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E£316
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E3B

e . s EN9
E320
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-
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"
©
&

|15

R
£ 332

FIGURE 5-3A OMNI CONVERTER P, C. BOARD ASSEMBLY DRAWING
Kl 201C S/N 10982 & Below; Kl 214 S/N 2763 & Below
Rev, 2, lec, 1974 (Dwg. No. 300-0692-00, R-0) Page 5-19
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KING
KI 201C/K1 213/KI 214
VOR/LOC-GS INDICATOR
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e
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[} E e ]
T303
L CH4 "/ i 20 [

FIGURE 5-3B OMNI CONVERTER P.C. BOARD ASSEMBLY DRAWING

Rev. 2, Dec.

1974

KI 201C S/N 10983 - 20, 999, KI 214 S/N 2764 - 7999
(Dwg. No. 300-0692-01, R-4)

SEE  BLOWUP
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E3i2
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KING
KI 201C/KI 213/Kl1 214
VOR/LOC-GS INDICATOR
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FIGURE 5-3C OMNI CONVERTER P. C. BOARD ASSEMBLY DRAWING
KI 201C S/N 21, 000 & Above, KI 214 S/N 8000 & Above
Rev, 2, Dec, 1974 (Dwg. No. 300-0692-02, R=-0)

SEE: BLOWUP
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NAME

ASS'Y, NO,

[front Casting Assembly Kl 213/214 200-0492-00/01
KING RADIO CORP. PARTS LISTING QUANTITY
r_ SYMBOL PART NUMBER DESCRIPTION -00 | -O1 | -02 | -03 | -04
200-0492-00 Front Casting Ass'y. KI213 X
200-0492-01 Front Casting Ass'y. KI214 L 154
010-0041-00 Terminal 1 1
012-1008-00 Tape MYL 1/4 in. wide .5 1.5
029-0004-00 Belt, 40DP 1 1
029-0012-00 Gear., Pulley 14 Teeth 1 1
037-0013-00 Lamp, 12V 2 2
047-1175-00 Bracket 1
057-1049-01 Azimuth Decal 1 1
073-0015-00 Azimuth Dial 1 1
073-0021-01 Front Casting KI 213 1
R2 073-0021-02 Front Casting KI 214 1
R2 073-0034-01 Synchro Clamp 2
076-0043-00 Shaft, OBS 1 1
088-0084-01 L.amp Filter Blue 2 2
089-2106-11 Nut, Hex 1/4-32 1
089-5857-04 Spline Set Scr. #4-40X1/8 4 |4
089-5878-04 Scr, PHP W/LW #4-40X1/4 4
089-5878-05 Ser. PHP W/LW #4-40X5/1¢ 1
089-6024-06 44-40x3/8 Soc. Hd. Cap Scrj. |2
089-8042-30 Washer 1/4 Int. Tooth 1
089-8067-30 Washer, Flat (Pulley 220 1D} 1 1
089-8068-30 Washer, Flat ,257ID, 5000D 1 1
089-8070-11 Washer, Flat .265ID, 3800D 1 1
089-8070-30 Washer, Flat, .005 Thick 1 1
090-0033-02 Washer, Spring 1 1
090-0041-01 Retaining Ring 1 1
150-0002-00 Sleeving #26 .5 ].5
. : 1
M101 023-0086-01 Meter Ass'y. Kl 214 1
M102 023-0086-00 Meter Ass'y. KI 213 1
B301 148-0003-00 Resolver 1
B301 148-0005-00 Resclver 1
R316 133-0022-00 Res. Vari. 1K, 30%, QW 1
Rev. 2, Dec. 1974 SHT__10F__2 Page 5-25
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ENGR, APPROVAL
PARTS LIST REVISION HISTORY Bill Kopek
NAME ASS'Y. NO.
Front Casting Assembly 200-0492-00/01
ASS'Y, DWG, UNIT USED ON
300-0690-01 KI 213/214 06b-5025-00/01
REV| CHANGE SYMBOL PART NUMBER DESCRIPTION
Maintenance Manual Rev, 2, Dec., 1974
Chg to 073-0021-01 Typing error KI 214 Front Casting
Chg to 073-0021-03 KI 213 Front Casting
Chg to 088-0084-02 Lamp Filter Clear
Page 5-26 SHT2__OF 2 Rev, 2, Dec. 1974
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Rev. 2,Dec, 1974

h 4
KING
KI 201C/KI 213/KI 214
VOR/LOC=-GS INDICATOR

NOTE:
ALL PART NUMBERS ARE USED ON BOTH THE KI-2I3 & KI-2l4
UNLESS OTHERWISE NOTED.

073-002I1-01
(KI-214)

073-0021-03
{KI-213)
010-0041-00
(3)
088-0084-01
(2)

057-1049-0I

023-0086-00 J/
(KI-213)

023-0086-01| o =
(KI-214) 076-0043-00
t
/@@ 089-8068-30
090-0033-02
/@ 089-8070- 11
/® 090-004I-0I
FIGURE 5-4 FRONT CASTING ASSEMBLY (KI 213/214)
(Dwg. No. 300-0630-01, R-0)
: Page 5-27

150-0002-00

S 089-6024-06 (2)
(KI-213)
s /a 073-0034-01 (2)

- (K1-213)

148-0003-00 (KI-214)
148-0005-00 (KI~2I3)

133-0022-00
089-8042-30

(4 PLACES)

089-8079-30

047-1175-00
089-5878-05

089-2 |06~ |
View B—A
(USED ON KI-214)
029-0004-00
029-0C12-00 B/M 200-0492-00/0I
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KING
K1 201C/KI 213/Kl1 214

¥ ——089-6024-06 (2)
(KI-213)
UNLESS OTHERWISE NOTED. (KI-213)

-
-
-
o
-

>

NOTE :

ALL PART NUMBERS ARE USED ON BOTH THE KI-2I3 8 KI-214 /Q., —073-0034-0] (2)
|
[

073-0021-01
(KI-214)
073-0021-03
(K1-213)

010-0041-00
(3)
088-0084-02

(2)
s

089-58786 -04—Fcp~.
() @C\
(KI-214) & -

————(4 PLACES)

3 = “_‘] (50-0002-00
057-1049-01 “y 031('-2(;o|3-o(3

0|a-|009-00~\
|

089-8067-30
23-0086-00
(KI-213)-

023-0086-01 / 2 -00
(KI-214) ——O78=0048
/./é
}3&(@\) 089-8068-30

029-0012-00
089-8079-30

090-0033-02
9 089-8070- I
PO, 090-0041-01

FIGURE 5-4 FRONT CASTING ASSEMBLY (KI 213/214)
(Dwg. No. 300-0690-01, R-1)

Rev. 2, Dec. 1974 Page 5-27

148-0003-00 (KI-214)
148-0005-00 (KI-2I3)

(0] OO
ENIR \° °
¢ 047-1175-00
133-0022-00 ™ @ 089-5878-05
089-8042-30—{{@)) ;
089-2106~1 I—g0g e
\/IEW A"A
(USED ON KI-214)
029-0004-00




‘ NAM

E ASS'Y, NO.
| Glideslopez Board Kl 213/214 200-0494-00
Q KING RADIO CORP. PARTS LISTING -~ QUANTITY
SYMBO. PAITT_NUMBER DESCRIPTION Q |-00| -o1 [-02-03 |-04
047-2682-01 Fence 1
088 -006G6-00 Spacer 1
009-5295-01 Printed Circuit Bd. 1
Q401 007-0195-00 Tstr, MPS H-10 1
Q402 0G7-0236-00 Tstr, PIEH031 1
G403 007-0237-00 Tstr, SPS6797 1
Q404 007-0194-00 Tstr, MPS6518 3
Q405 007-0194-00 Tstr, MPS6518
R2 | Q406 007-0035-00 Tstr, B343 22
R2| Q407 007-0035-00 Tstr, B343
R2| Q408 007-0035-00 Tstr, B343
R2| Q409 007-0035-00 Tstr, B343
R2| Q410 007-0035-00 Tstr, B343
R2| Q411 007-0035-00 Tstr, B343
. R2| Q412 007-0035-00 Tstr, B343
R2| Q413 007-0035-00 Tstr, B343
R2| Q414 007-0035-00 Tstr, B343
R2| Q415 007-0035-00 Tstr, B343
R2| Q416 007-0035-00 Tstr, B343
R2| Q417 007-0035-00 Tstr, B343
R2| Q418 007-0035-00 Tstr, B343
R2| Q419 007-0035-00 Tstr, B343
R2| Q420 007-0035-00 Tstr, B343 |
R2 | Q421 007-0035-00 Tstr, BR343 ‘
R2| Q422 007-0035-00 Tstr, B343
R2| Q423 007-0035-00 Tstr, B343
R2 | Q424 007-0035-00 Tstr, B343
R2| @425 007-0035-00 Tstr, B343
R2| @426 007-0035-00 Tstr, B343
Q427 007-0129-00 Tstr, 2N5305 1
R2 | Q428 007-0035-00 Tstr, B343
Q429 nN7-0194-00 Tstr MPS6518
CR401 007-6029-00 DIO, IN457A
CR402 007-4016-15 DIO, VCTR 1
o Rev. 2, Dec. 1974 SHT_1 _OF_6 _ Page 5-29
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NAM

ASS'Y, NO.

® Glideslope Board  KI 213/214 200-0494-00
KING RADIO CORP. PARTS LISTING § SUANTUTNE .
SYMBOL PART NUMBER DESCRIPTION &l[09)) =80 | 208 [ E03I[ SO}
CR403 007-6029-00 DIO, 1IN457A
CR404 007-6029-00 DIO, 1N457A
CR405 007-6029-00 DIO, 1N457A
CR406 007-6029-00 DIO, IN457A
L401 019-2055-11 Choke, RI" 0.39uh 3
L402 019-2055-11 Choke, RF 0, 39uh
R2| L403 019-2055-11 Choke, RF 0.39uh
1.405 019-2143-01 Coil, 4T, #22, Soldereze 1
T401 019-8054-00 XFMR, 1
J212 030-0030-01 Conn Co-ax 1
Y401 044-0051-00 XTAL, Quartz, 103MHz 1
C401 113-5471-00 Cap.-D/C, 470pf, 10% 2 .
C402 113-5471-00 Cap, D/C, 470pt, 10%
C403 113-3027-00 Cap, D/C, 2.7pf, +.25 1
C404 113-3150-00 Cap, D/C, 15pt, 5% 1
C405 113-5470-00 Cap. D/C, 47pf, 10% 2
C406 113-3047-00 Cap. D/C, 4.7pf, +.25 2
C407 104-0001-41 Cap. Mica DM, 22pf, 5% 1
408 113-3047-00 Cap. D/C, 4,7pf, +.25
409 113-3121-00 Cap. D/C, 120pf, 5% 1
C410 113-5470-00 Cap. D/C, 47pf, 10%
C411 104-0001-33 Cap. Mica DM, 15pf, 5% 3
c412 102-0024-05 Cap. D/C, Trm,. 3.5-13pf 3
C413 104-0001-33 Cap. Mica DM, 15pf, 5%
C414 102-0024-05 Cap. D/C, 3.5-13pf
C415 104-0001-33 Cap. Mica DM, 15pf, 5%
C416 102-0024-05 Cap. D/C, 3.5-13pt
C417 106-0001-33 Cap. 4,7pf, 5%, Q/C 1
Cc418 106-0021-00 Cap. /T, 470pf, 20% 1
C419 113-5101-01 Cap. D/C, 100pf, 10% 2
C420 113-3082-00 Cap. D/C, 8.2pf, 0.5% 1
Cc421 102-0024-09 Cap. D/C, Trm. 7-35pf 1
C422 096-0130-01 Cap. Tant. 1luf, 20V 2
C423 113-5101-01 Cap. D/C, 100pf, 10%
Page 5-30 SHT_2_OF _6_ Rev, 2, Dec. 1974 .
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NAME ASS'Y, NO.

Glideslope Board KI 213/214 200-0494-00
. KiNG RADIO CORP. PARTS LISTING B QUANTITY
SYMBOL PART NUMBER DESCRIPTION & |-00] -01]|-02|-03 [-04
C424 113-7203-00 Cap. D/C, .02uf, 20%, 12V 16
C425 113-5102-00 Cap. D/C, .001uf, 10% 1
R2| C426 113-7203-00 Cap. D/C, .02uf, 20%, 12V
C427 105-0031-21 Cap. MYL, .0047, 80V, 5% 2
C428 105-0031-21 Cap. MYL, .0047, 80V, 5%
C429 113-7203-00 Cap, D/C, .02uf, 20%, 12V
C430 113-7203-00 Cap. D/C, .02uf, 20%, 12V
C431 113-7203-00 Cap., D/C, .02uf, 20%, 12V
C432 113-7203-00 Cap. D/C, .02uf, 20%, 12V
C433 113-7203-00 Cap. D/C, .02uf, 20%, 12V
C434 113-7203-00 Cap. D/C, .02uf, 20%, 12V
C435 113-7203-00 Cap. D/C, .02uf, 20%, 12V
C436 113-7203-00 Cap. D/C, .02uf, 20%, 12V
C437 113-7203-00 Cap. D/C, .02uf, 20%, 12V
C438 113-7203-00 Cap. D/C, .02uf, 20%, 12V
C439 113-7203-00 Cap., D/C, .02uf, 20%, 12V
C440 113-7203-00 Cap. D/C, .02uf, 20%, 12V
C441 096-1030-01 Cap. Tant. luf, 20V
C442 118-0016-00 Cap. D/C, lopf, 10% 1
C443 113-7203-00 Cap. D/C, .02uf, 20%, 12V
R2| C444 096-0130-06 Cap. Tant, 47uf, 15V 2
. w2 | ca4s 096-0130-06 Cap. Tant, 47uf, 15V
C446 113-7203-00 Cap. D/C, .02uf, 20%, 12V
R401 130-0182-23 Res. F/C, 1.8K, QW, 5% 5
R402 130-0182-23 Res. F/C, 1.8K, QW, 5%
R403 130-0102-23 Res, F/C, 1K, QW, 5% 2
R404 130-0272-23 Res. F/C, 2.7K, QW, 5% 1
R405 130-0221-23 Res, IF/C, 220, QW, 5% 2
R406 130-0101-23 Res. F/C, 100, QW, 5% 2
R407 135-0101-12 Res, M/F, 100, QW, 5% 1
R408 130-0182-23 Res. F/C, 1.8K, QW, 5%
R409 130-0182-23 Res. F/C, 1.8K, QW, 5%
R410 130-0221-23 Res. F/C, 220, QW, 5%
R411 130-0103-23 Res. F/C, 10K, QW, 5% 2
R412 130-0822-23 Res. F/C, 8.2K, QW, 5% 1
R413 130-0473-23 Res. IF/C, 47K, QW, 5% 7
R414 135-0102-12 Res. M/F, 1K, QW, 5% 1
R415 130-0221-12 Res. M/F, 220 QW, 5%
R2| R416 130-0103-23 Res, F/C, 10K, QW, 5%
R2| R417 135-0202-12 Res. M/F, 2K, QW, 5% 1
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AME ASS'Y, NO.
Glideslope Board KI1213/214 200-0494-00
KING RADIO CORP. PARTS LISTING UAS T
L SYMBOL PART NUMBER DESCRIPTION QL0808
R4 18 133-0016-07 Res. Poi. 150, 20% 1
R419 135-0391-12 Res, M/, 390, QW, 5% 1
R420 130-0223-23 Res. IM/C, 22K, QW, 5% 2
R421 130-0223-23 Res. FF/C, 22K, QW, 5%
R422 130-0222-23 Res. F'/C, 2.2K, QW, 5% 1
R423 135-0563-12 Res. M/, 56K, QW, 5% 1
R424 133-0016-06 Res. Pot. 47K, 20% 2
R425 135-0303-12 Res. M/, 30K, QW, 5% 1
R426 133-0016-03 Res. Pot, 10K, 20% 4
R427 135-0242-12 Res. M/F, 2.4K, QW, 5% 2
R428 133-0016-08 Res. Pot. 2K, 20% 8
R429 135-0362-12 Res. M/F, 3.6K, QW, 5% 1
R430 133-0016-08 Res. Pot. 2K, 20%
R431 135-0222-12 Res. M/F, 2.2K, QW, 5% 1
R2| R432 133-0016-02 Res. Pot. 1L 20% 1
R433 135-0562-12 Res. M/F, 5,6K, QW, 5% 1
R434 133-0016-08 Res. Pot. 2K, 20%
R435 135-0622-12 Res. M/F, 6.2K, QW, 5% 2
R436 133-0016-09 Res. Pot. 5K, 20% 5
R437 135-0912-12 Res. M/F, 9. 1K, QW, 5% 1
R438 133-0016-09 Res. Pot. 5K, 20% ]
R439 135-0133-12 Res. M/F, 13K, QW, 5% 1 6
R440 133-0016-09 Res. Pot. 5K, 20%
R441 135-0203-12 Res. M/F, 20K, QW, 5% 1
R442 133-0016-03 Res., Pot, 10K, 20%
R443 135-0433-12 Res. M/, 43K, QW, 5% 1
R444 133-0016-03 Res. Pot. 10K, 20%
R445 135-0154-12 Res, M/F, 150, QW, 5% 1
R446 133-0016-06 Res. Pot. 47K, 20%
R447 135-0242-12 Res. M/F, 2.4K, QW, 5%
R448 133-0016-08 Res. Pot. 2K, 20%
R449 135-0272-12 Res, M/F, 2.7K, QW, 5% 1
R4 50 133-0016-08 Res. Pot. 2K, 20%
R451 135-0392-12 Res. M/F, 3.9K, QW, 5% 1
R452 133-0016-08 Res. Pot. 2K, 20%
R2| R453 135-0622-12 Res. M/F, 6.2K, QW, 5%
R454 133-0016-08 Res. Pot. 2K, 20%
R455 135-0752-12 Res. M/F, 7.5K, QW, 5%
R456 133-0016-09 Res. Pot. 5K, 20%
R457 135-0123-12 Res. M/IF, 12K, QW, 5% 1
R458 133-0016-09 Res, Pot. 5K, 20%
R459 135-0153-12 Res. M/F, 15K, QW, 5% 1
R460 133-0016-03 Res. Pot. 10K, 20%
R461 135-0472-12 Res. M/F, 4.7K, QW, 5% 1
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NAME ASS'Y, NC.
Glideslope Board KI 213/214 200-0494-00
KING RADIO CORP. PARTS LISTING 2 QUANTLLY
. [__svmBoL PART NUMBER DESCRIPTION o |-00] -01 |-02|-03 [-04
R462 133-0016-08 Res. Pot. 2K, 20%
R463 130-0473-23 Res. F/C, 47K, QW, 5%
R464 130-0473-23 Res. F/C, 47K, QW, 5%
R465 130-0473-23 Res. F/C, 47K, QW, 5%
R466 130-0473-23 Res. IF/C, 47K, QW, 5%
R467 130-0473-23 Res. F/C, 47K, QW, 5%
R2| 1R468 130-0333-23 Res. F/C, 33K, QW, 5% 1
R469 130-0104-23 Res. FF/C, 100K, QW, £% 1
R470 135-0103-12 Res. M/F, 10K, QW, 5% 1
R471 135-0471-12 Res. M/, 470, QW, 5% 1
R472 133-0016-05 Res. Pot. 500, 20% 1
R473 130-0102-23 Res. F/C, 1K, QW, 5%
R474 135-0511-12 Res. M/, 510, QW, 5% 1
R475 135-0270-12 Res. M/ F, 27, QW, 5% 1
R476 130-0473-23 Res. F/C, 47K, QW, 5%
R2| R477 130-0511-23 Res. I'/C, 510, QW, 5% 1
R2| R478 130-0182-23 Res. IF/C, 1.8K, QW, 5%
R2| R479 135-0331-12 Res. M/F, 330, QW, 5% 1
R480 130-0220-23 Res. F/C, 22, QW, 5% 1
R481 130-0101-23 Res. IFfC, 100, QW, 5%
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ACTION

Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to

Delete
Add

Chg to
Chg to
Chg to

Chg to
Chg to
Chg to
Chg to
Chg to
Chg to
Chg to

Delete

SYMBOL

Q406
Q407
Q408
Q409
Q410
Q411
Q412
Q413
Q414
Q415
Q416
Q417
Q418
Q419
Q420
Q421
Q422
Q423
Q424
Q425
Q426
Q428

L1403
1404

C426
Cd44
C445

R416
R417
R432
R453
R468
R477
R478

R479

KING
KI 201C/K1 213/KI 214
VOR/LOC-GS INDICATOR

Parts List Revision History

PART NUMBER

007-0078-00
007-0078~-00
007-0078 -00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00
007-0078-00

019-2055-01

114-7104-00
096-1030-06
096-1030-06

130-0222-23
136-1741-22
133-0016-02
135-0752-12
133-0016-~06
130-0431-23
130-0332-23

DESCRIPTION
Maintenance Manual Rev. 2, Dec.,, 1974

Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tste, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tatr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415
Tstr, 2N3415

Typo Error, should be [.404
Choke, RF 0, 39%:h

Cap, D/C . 1uf 20% 12V
Typo Error P/N only
Typo Error P/N only

Res. F/C 2.2K, 2% QW

Res. MF 1, 74K 1% QW

Res. Pot 1K 20% (Typo error description only)
Res MF 7. 5K, 5% QW

Res. Pot. 47K 20%

Res, F/C 430 5% QW

Res, F/C 3.3K 5% QW

Rev., 2, Dec,, 1974
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KING
KI 201C/KI 213/KI 214
VOR/LOC-GS INDICATOR

~—EA0 — E402

Ed14
E4I3
Holtl [ Jreor rer)
| FOR COMPONENT VALUES SEE BILL OF MATERIAL 200-0494-00 ST
2 BOARDS MUST HBE FREE 0% Fius AND JTHER FNREIGN PARTICLES AFTER
ASSEMHLY 1S COMPLETED - /—0BA-0066-00 /. y
HECOMMENDED CLEANING PROCEDUL.  UTILIZING A SMALLOW PAN (APPROX 117 7 —— ‘ Y
DEEP) AND AFPROX | PINT OF FLUX MANUFACTURES' RECOMMENDED Fiux T EARSRE: e o——o RE
REMOVER SCRUB BOTH SIDES OF CARD THROUGHLY A!TH SOFT BRISTLED BRUSH RABD
DHY THROUGHLY WITH AN 418 B AST
3 SOME TRACES OF FLUR AND HEMOVER MAY REMAIN AS A WHITE RESIDUE
4. C40T LEAD LENGTH BCTWEEN THE CAPACITOR BODY AND THE PC. BOARD 0 ot
SHALL BE NO GREATER THAN 050 INCHES DETALL A DETAIL B

FIGURE 5-5 KI 213/214 GLIDESLOPE BOARD ASSEMBLY DRAWING
(Dwg. No. 300-0693-00, R-4)
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/K1 214
JICATOR

r—EAD3

—E404
/

~—— NO CONNECTION

—E408

c ™)

=
Q406 THRU Q428

c

Jai2

.1
L&a——u:-c;un_‘-—‘ i A ISR w T AN e -

—E4I0

Fi:hmumn

T
———/—083-0066-00 [ - i /
7 Ry Sawaely g
! FARSIDE ; ]
R480 Rg
(REF)

DETAIL "B"

DETAIL "A'

2 BOARD ASSEMBLY DRAWING
3-00, R-4)

Page 5-35
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|

~047-2682-01

o 009-3295-0!

MOUNTING TAB—.

Q404,403,429
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NAM

E
Audio Board

KI213/214

ASS'Y, NO,

200-0495-00

. KING RADIO CORP. PARTS LISTING o QUANTITY
SYMBOL PART NUMBER DESCRIPTION G |-00| -0 |-02]-03]-04
R2 009-5296-01 Bd. P.C. 1
R2 150-0022-10 Tubing, Shr., #14 Nat. 1

Q901 007-0039-00 Tstr. 2N3403 1
R2 | Q902 007-0035-00 Tstr. B343 7
Q903 007-0035-00 Tstr, B343
QY04 007-0035-00 Tstr, B343
QY05 007-0035-00 Tstr, B343
QY06 007-0035-00 Tstr. B343
QY07 007-0035-00 Tsir. 13343
R2 | Q909 007-0035-00 Tstr, B343
CRY01 007-5011-00 DIO, Zen. IN4735A, 6.2V 1
CRY03 007-6023-00 DI, 1N277 4
CRY04 007-6023-00 DIO, 1N277
CRO05 007-6023-00 DIO, 1N277

. CRY06 007-6023-00 DIO, 1N277

R2 | L901 019-2055-70 Choke, RF 2.2uf, 10% 1
CY01 113-5101-01 Cap. D/C 100pf, 10% 5
902 096-1030-06 Cap. Tant. 47uf, 15V 3
€903 113-6103-00 Cap. .01luf, D/C 50V 1

R2 | C904 113-6103-00 Cap. .0luf, D/C 50V
C905 096-1030-01 Cap, Tant. 1,0uf, 20V 4

R2 | C3906 096-1030-08 Cap. Tant. 100uf, 15V 1
C907 096-1030-05 Cap. Tant. 10uf, 20V 1
C908 105-0031-57 Cap. MY L. 0.047, 5% 2
909 105-0031-57 Cap. MYL. 0,047, 5%

Y910 105-0031-48 Cap. MYL. 0.027, 5% 2
co11 105-0031-48 Cap. MYL, 0.027, 5%

C912 096-1030-01 Cap, Tant. 1.0uf, 20V

C913 096-1030-18 Cap., Tant, 27uf, 15V 2
C914 096-1030-01 Cap. Tant. 1.0uf, 20V

Co15 096-1030-18 Cap. Tant. 27uf, 15V

R2 | CO16 113-5101-01 Cap. D/C, 100uf, 10% 5

. Rro | €917 113-5101-01 Cap. D/C, 100uf, 10%

Rev. 2, Dec., 1974 SHT _1 OF _4 Page 5-37
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| NAME ASS'Y. NO.
| | Audio Board KI1213/214 200-0495-00
KING RADIO CORP. PARTS LISTING a QAR T
SYMBOL PART NUMBER DESCRIPTION S |-00| -01]-02]-03 |-04
R2| C918 113-5101-01 Cap. D/C, 100uf, 10%
R2| C919 113-5101-01 Cap. D/C, 100uf, 10%
R2| €920 113-5681-00 Cap. D/C, 680uf, 10%
R2| €921 113-5681-00 Cap. D/C, 680ut, 10% 2
922 096-1030-01 Cap. Tant, 1.0uf, 20%
C923 096-1030-06 Cap. Tant. 47ul, 10%
€924 096-1030-25 Cap. Tant, 150uf, 20%
C925 096-1030-25 Cap. Tant, 150uf, 20% 2
1901 120-3037-00 LC. (Quad. Op. Amp.) 1
R2| RT901 134-0112-01 TMTR. . 1K, 10% 1
R901 132-5038-00 Res. W/W 130, 2W, 5% 1
RO02 130-0681-23 Res. I/C, 680, QW, 5% 1
R903 130-0105-23 Res. F/C, 1M, QW, 5% 2
R904 130-0105-23 Res. IF/C, 1M, QW, 5%
R905 130-0125-23 Res. IP/C, 1.2M, QW, 5% 1
R906 130-0155-23 Res. F/C, 1.5M, QW, 5% 1
R2| R907 130-0103-23 les. F/C, 10K, QW, 5% 3
R2| R908 130-0470-23 Res. I'fC, 470K, QW, 5% 2
r2| 1909 130-1223-23 Res. F/C. 22K, QW, 5% 2
R910 130-0203-23 Res. IF/C, 20K, QW, 5% 2
R2| R911 130-0470-23 Res. I/C, 470K, QW, 5%
R2| R912 133-0016-09 Res. Pot. 5K, 20% 1
R2| R913 130-0183-23 Res. F/C, 18K, QW, 5% 2
R2| nRoi4 180-0188-23 Res. IF/C, 18K, QW, 5%
R915 136-2101-22 Res. M, I, 2. 10K, 1% 1
R916 136-7503~22 Res. M. [, 750K, 1% 1
RO17 130-0222-23 Res. F/C, 2.2K, QW, 5% 2
R918 136-2151-22 Res. M. IN. 2.15K, 1% 1
R919 136-7873-22 Res., M. F. 787K, 1% 1
R920 130-0222-23 Res. I7/C, 2.2K, QW, 5%
Ro21 130-0104-23 Res. F/C, 100K, QW, 5% 4
!11?32 130-0104-2:3 Res. F/C, 100K, QW, 5%
1923 130-0104-23 Res. F/C, 100K, QW, 5%
Ro24 130-0104-23 Res. I'/C, 100K, QW, 5%
R2} R925 130-0103-23 Res. F/C, 10K, QW, 5%
R926 130-0221-23 Res. I/C, 220, QW, 5% 3
R927 133-0016-05 Res. Pot. 500, 20% 1
R928 130-0221-23 Res. I'/C, 220, QW, 5%
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NAME ; ASS'Y. NO.
Audio Board K1 213/214 200-0495-00
KING RADIO CORP PARTS LISTING a QUANTITY
o
SYMBOL PART NUMBER DESCRIPTION G |00 -0t |-02-03 |-04
RO29 130-0223-23 Res., F/C, 28K, QW, 5%
1930 130-0680-23 Res. I'/C, 68, QW, 5% 1
RO31 130-0102-2: Res. IF/C, 1K, QW, 5% 2
R932 130-0102-23 Res. IF/C, 1K, QW, &%
RO33 130-0221-23 Res. RIC, 220, QW, 5%
RY34 130-0101-23 Res. I7/C, 100, QW, 5%
R935 130-0910-213 Res, 1M/C, 91, QW, 5% 1
RY36 130-0471-23 Res. I'/C, 470, QW, &% 1
R937 133-0016-07 Res. Pot. 150, 20% 1
RO3Y 130-0122-23 Res. M/C, 1.2K, QW, &% 1
RO30 133-0016-06 Res. Pot. 47K, 20% 1
RY40 130-0203-23 Res, F/C, 20K, QW, 5%
R2| R941 130-0103-23 Res. I°/C, 10K, QW, &% |-
RO42 130-0333-23 Res. M/C, 33K, QW, 5% 1
R2| RO43 130 -0682-23 Res. IF/C, 6.8K, QW, 5%
Rev. 2, Dec., 1974 SHT_3 OF 4 Papge 5-39
K-1651




'f +
!
/
KING ‘
KI 201C/KI 213/Kl1 214
VOR/I.OC-GS INDICATOR
= ®
Parts [.ist Revision History
ACTION SYMBOL PART NUMBER DESCRIPTION ;
Maintenance Mamjal, Rev. 2, t’I)ec.. 1974
KI 213 S/N 2499 & Below

Kl 214 S/N 7999 & Below
Rel: I'igure 5-G4

Delete 150-0022-10 Shrink Tubing ;
Add 016-1040-00 Seal Coat, #20/‘.—9 Clear Urethane
!
Chg to Q02 007-0187-00 Tstr, 2NH08D
Delete QI09 Typo Error should be Q908
Add Q008 007-0035-00 Tstr, 13343
| Chg to 1.H01 019-2055-20 Choke RI* 2/, 2uh 10%
| Chg to C904 096-1030-06 Cap, Tant 47uf 10% 15V L

Delete €906

/ .
Chg to (916 113-5101-01 Cap, I/C 100p! 10%
Chg to 017 Typo Lrror only!
Chg to co1s 100u% should be 100pf
Chg to €919 :
Chg to €920 113-5681-00 Cap, DC 680pf 10%
Chg to co21 Ti'po error only 680ul should be G80pl .
Add €026 ' i
Add Co27 113-5101-01 f’ Cap DC 100p[ 10%
Add 928
Add 929
Delete RTH01
Chg to RO0O7 130-0222-27 Res, I'/C 2, 2K 5% Qw
Chg to RY08 130-0474-%3 Part Number Typo error only
Chg to RO09 130-0222 -23 Part Number Typo error only
Chg to 911 130-0474-23 Part Number Typo error only
Chg to RO13 136-1622-22 Res MF 16, 2K 1%
Chg to KO14 13(574!)2 -22 Res. MF 16, 9K 1%
Chg to 1925 130£0102-23 Res., I'C 1K 5% QW
Chg to RY41 130-0103-12 Res, MI* 10K 1%
Chg to 1943 130-0102-23 Res. FC 1K &% QW

% 1
Ref: Figure 5-613
] KI 213 §/N 2500,& Above
KI 214 S/N 8000 & Above

Chg to 009-5628-01 P.C. Board
Chg to 1912 133-0072-12 Res, Pot. 5K 20%
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KING
KI 201C/KI 213/KI 214
VOR/LOC-GS INDICATOR

ot

R903
R939
TP30I

—— 009-5296-01

FIGURE 5-6A KI 213/214 AUDIO BOARD ASSEMBLY

KI 213 S/N 2499 & Below; KI 214 §/N 7999 & Below
- -00, R-5
Rev. 2, Dec. 1974 (R, (N, U0D0 s
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FIGURE 5-6B KI 213/214 AUDIO BOARD ASSEMBLY
KL 213 S/N2500 & Above; KI 214 S/N 8000 & Above
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NAME

CONNECTOR ASSEMBLY KI 213/214

ASS'Y. NO.

200-0496-00/01

KING RADIO CORP. PARTS LISTING a QUANTITY
SYMBOL PART NUMBER DESCRIPTION 3 |-00] -01 | -02|-03 |-04
200-0496-00 Connector Ass'y KI 213 X
200-0496-01 Connector Ass'y KI 214 X
R2 012-1006-00 Lacing Cord. Nat. .080 AR| AR
R2 013-0006-00 Ferrite Beads 70 | 52
025-0018-00 Wire #26 AWG Blk
025-0015-11 Wire #26AWG Brn
025-0018-14 Wire #26 AWG Brn/Yel
025-0018-20 Wire #26 AWG Red/Blk
025-0018-21 Wire #26 AWG Red/Brn
025-0018-23 Wire #26AWG Red/Orn
025-0018-24 Wire #26AWG Red/Yel
025-0018-30 Wire #26 AWG Orn/Dlk
025-0018-32 Wire #26 AWG Orn/Red
025-0018-33 Wire #26AWG Orn
025-0018~36 Wire #26 AWG Orn/Blu
025-0018-40 Wire #26AWG Yel/Blk
025-0018-41 Wire #26 AWG Yel/Brn
025-0018-46 Wire #26AWG Yel/Blu
025-0018-51 Wire #26AWG Grn/Brn
025-0018-52 Wire #26 AWG Grn/Red
025-0018-54 Wire #26 AWG Grn/Yel
025-0018-55 Wire #26AWG Grn
025-0018-63 Wire #26 AWG Blu/Orn
025-0018-64 Wire #26AWG Blu/Yel
025-0018-174 Wire #26AWG Vio/Yel
025-0018-77 Wire #26AWG Vio
025-0018-84 Wire #26AWG Gr‘y/Yel
025-0018-86 Wire #26 AWG Gry/Blu
025-0018-89 Wire #26AWG Gry/Wht
025-0018-90 Wire #26 AWG Wht/Blk
025-0018-91 Wire #26 AWG Wht/Brn
025-0018-95 Wire #26AWG Wht/Grn
R2 025-0018-96 Wire #26AWG Wht/Blu
026-0003-00 Wire, Tinned Copper G5
R2 150-0018-10 Tubing, Shrinkable
R2 150-0042-00 Tubing, Shrinkable . 96]. 86
J211 030-2106-00 Conn. (42 Pin) 1
J211 030-2164-00 Conn. (26 Pin) 1
Rev. 2, Dec. 1974 SHT __OF __ Page 5-45
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ACTION

Delete
Add

Delete
Delete

Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add

Chg to

Chg to

Delete

Page 5-46

SYMBOL

101
thru
1.134

1,101
thru
1,128

N 4
KING

KI 201C/KI 213/KI 214
VOR/LOC-GS INDICATOR

Parts List Revision History

PART NUMBER

012-1006-00

091-0109-00

150-0018-10
150-0042-00

025-0018-09
025-0018-22
025-0018-29
025-0018-39
025-0018-44
025-0018-66
025-0018-79
025-0018-88
025-0018-92
025-0018-93
025-0018-99

013-0006-00

013-0006-00

025-0018-96

DESCRIPTION

Lacing Cord
Plastic Ties

Tubing Shrink
Tubing Shrink

Wire #26AWG
Wire #26AWG
Wire #26AWG
Wire #26 AWG
Wire #26AWG
Wire #26AWG
Wire #26AWG
Wire #26 AWG
Wire #26 AWG
Wire #26 AWG
Wire #26 AWG

Ferrite Bead

Ferrite Bead

Wire #26AWG

Blk/Wht
Red
Red/Wht
Orn/Wht
Yel
Blu
Vie/Wht
Gry
Wht/ Red
Wht/Orn
Wht

Wht/Blu

QTY
Kl 213/214 Connector Assembly -00

AR

40

34

Rev. 2, Dec,,
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AR

40
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KING
KI 201C /K1 213/KI 214

SECTION VI
MAINTENANCE

6.1 GENERAL INFORMATION
6. 1.1 SEMICONDUCTOR REPLACEMENT

It is recommended that semiconductors not be tested or replaced until unsatisfactory perfor-
mance is observed.

G.1,2 SEMICONDUCTOR MAINTENANCE
6.1.2,1 GENERAL

Due to the wide utilization of semiconductors in this electronic equipment, somewhat different
techniques are necessary in maintenance procedures, In solid state circuits the impedance and
resistances encountered are of much lower values than those encountered in vacuum-tube circuits.
Therefore, a few ohms discrepancy can greatly affect the performance of the equipment. Also,
coupling and filter capacitors are of larger values and usually are of the tantalum type. Hence,
when measuring resistances, an instrument very accurate in the low resistance ranges must be
used, and when measuring values of capacitors, an instrument accurate in the high ranges must
be employed. Capacitor polarity must be observed when measuring resistance.

6:1.2:2 SEMICONDUCTOR TEST EQUIPMENT

Damage to semiconductors by test equipment is usually the result of accidentally applying too
much current or voltage to the elements, Common causes of damage from test equipment are
discussed in the following paragraphs.

6.1.2.2,1 Transfarmerless Power Supplies

Test equipment with transformerless power supplies is one source of high current. However,
this type of test equipment can be used by employing an isolation transformer in the AC power
line.

G,1.2.2,2 Line Filter

[t is still possible to damage semiconductors from line current, even though the test equipment
has a power transformer in the power supply, if the test equipment is provided with a line filte:
This filter may function as a voltage divider anid apply half voltage to the semiconductor, Tn
eliminate this condition, connect a ground wire from the chassi of the equipment under test b
fore making any other connecctions.

6.1,.2.2,.3 Low-Sensitivity Multimeters.

Another cause of semiconductor damage is a multimeter that requires excessive curren! topro-
vide aderuate indications. Multimeters with sensitivities of less than 20, 000 ohms-per-volt should
not be used on semiconductors. A multimeter with low sensitivity will draw too much corrent
through many types of small semiconductors, causing damage. When in doubt as to the wmount

of current supplied by a multimeter, check the multimeter circuits on all scales wit': 2 external,

low-resistance multimeter connected in series with the multimeter leads. [f more tan one milli-
ampere is drawn by the multimeter on any range, this range cannot be safely used n small semi-
concuctors.
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6.1.2,.2.4 Power Supply

When using a battery-type power supply, always use fresh batteries of the proper value. Make
certain that the polarity of the power supply is correct for the equipment under test. Do not
use power supplies having poor voltage regulation.

¥

6.1.2.3 SEMICONDUCTOR VOLTAGE AND RESISTANCE MEASUREMENTS

When measuring voltage or resistances in circuits containing semiconductor devices, remember
that these components are polarity and voltage conscious, Since the values of capacitors used

in semiconductor circuits are usually large (especially in audio, servo, or power circuitis) time
is required to charge these capacitors when an ohmeter is connected to a circuit in which they
appear, Thus, any reading obtained is subjected to error if sufficient time is not allowed for the
capacitor to fully charge. When in doubt it may be best in some cases to isolate the components
in question and measure them individually.

6.1.2.4 TESTING OF TRANSISTORS

A transistor checker should be used to properly evaluate transistors. 1f a transistor tester is

not available, a good multimeter may be used, Make sure that the multimeter meets the re-
quirements outlined in preceeding paragraph 5. 7. 2.3, Always check the value of the bias resis-

tors in series with the various transistor elements. A transistor is very sensitive to improper

bias voltage therefore, a short or open circuit in the bias resistance may damage the transistor,

For this reason, do not troubleshoot by shorting the various points in the circuit to ground and .
listening for clicks.

CAUTION

If a transistor is found to be defective,
make certain that the circuit is in good
operating order before installing a re-
placement transistor. If a short circuit
exists in the circuit, putting in another
transistor will most likeiy result in burn-
ing out the new component. Do not depend
upon fuses lo protect transistors.

6.1,2,4,1 PNP Transistor

To check a PNP transistor, connect the positive lead of the multimeter to the base of the trans-
istor and the negative lead to the emitter. Generally, a resistance reading of 50,000 ohms or
more should be obtained. Reconnect the multimeter with the negative lead to the base, With the
positive lead connected to the emitter, a resistance value of 500 ohms or less should be obtained.
When the positive lead is connected to the collector a value of 500 ohms or less should be like-
wise obtained,

6.1.2,4.2 NPN Transistor

Similar tests made on an NPN transistor should produce the following results:

With the negative lead of the multimeter connected to the base of the transistor the value of
resistance between the base and the collector should be high . With the positive lead of the multi-
meter connected to the base, the value of resistance between the base and the collector should
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be low. If these results are not obtained, the transistor is probably defective and should be re-
placed,

6.1,2.5 REPLACING SEMICONDUCTORS

Never remove or replace a plug-in semiconductor with the supply veltage turned on. Transients
thus produced may damage the semiconductor or others remaining in the circuit, If a semicon-
ductor is to be evaluated in an external test circuit, be sure that no more vollage is applied to
the semiconductor than normally is used in the circuil from which it came,

Use only a low heat soldering iron when installing or removing soldered-in-parts. Use care in
the handling of printed circuit boards. When removing a part from a printed circuit board, first
unbend the crimped leads. Use only the necessary amount of heat to unsolder the part, Clear
excess solder from mounting eyelets, making sure that mounting holes are clear before install-
ing new parts. ‘When removing a transtformer or other part having a multiple number of leads,
straighten (unbend) all leads first and then heat leads one at a time, working around the part, un-
til the part can be gently "rocked out",

When installing or removing a soldered-in semiconductor grasp the lead to which heat is applied
between the solder joint and the semiconductor with long-nosed pliers. This will dissipale some
of the heat that would otherwise conduet into the semiconductor from the soldering iron. Make
certain that all wires soldered to semiconductor terminals have first been properly tinned so that
the necessary conncction can be made quickly. Excessive heat will permanently damage a semi-
conductor.

When soldering is required to remove a component from a semiconductor socket, remove the
semiconductor to prevent damage to the semiconductor,

In some cases, power transistors are mounted on heat-sinks that are designed to dissipate heat
away from them. In some power circuits, the transistor musi also be insulated from them. In
some power circuils, the transistor must also be insulated from ground. Often, this insulating

is accomplished by means of insulating washers made of fiber and mica. When replacing trans-
istors mounted in this manner, be suce that the insulating washers are replaced inproper order,
Belore installing the mica washers treat them with a film of silicone grease. This treatment
helps in the transfer of heat, After the transistor is mounted, and before making any connections,
check from the case of the transistor to ground with a multimeter to see that the insulation is
eflective,
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6.2 TEST AND ALIGNMENT

6.2.,1 TEST EQUIPMENT REQUIRED

The following test equipment, or equivalent, is required to properly adjust the KI 20 1C/K1 213/
KI 214, All test equipment must be properly calibrated before adjustments are staried.

A, Power Supply: Heath Model IP-20

B. NAV Control Head: KX 175

B Digital Voltmeter: Fairchild 7050 multimeter

D. VTVM: Heath Model IM-13

E. NAV /GS Signal Generator: MEC-100B with MEC-540 module
I, Oscilloscope: Tektronix Model 453

G. fdb Pad

H. AC Voltmeter: Ballantine Model 3 14A

I RI® Millivoltmeter: HP411A with BNC Probe 11025A

6.2.2 OTHER DOCUMENTS REQUIRED

Necessary schematics and assembly drawings.

6.2.3 TEST EQUIPMENT SETUP

Refer to KI201C /213/214 Interconnect drawings for wiring from the KX 175. Power Supply and
NAV/GS signal generator to the K1201C/213/214.

6.2.4 TEST AND ALIGNMENT PROCEDURE
A, Kl 201C /Kl 214 VOR/LOC
1) K1 201C [KI 214 VOR Adjustments

Page 6-4

(a)

(b}

(c)

Apply a standard localizer centering signal to the input of the converter.
This input signal can be obtained from the KX 170/170A/170B KX 175/
1758 Navigation Receiver (200uv RF input level in LOC mode) or by using
the demodulator output from a VOR generator such as 4795-3, Il the
Navigation receivers are used, make certain that R425 on the NAV COM
receiver board is set for 0,35 volts RMS,

Adjust R315 in the K1 201C /K1 214 to obtain a full TO flag indication,

Apply a composite VOR signal of 0. 50 volts RMS to the input of the con-
verter, This input signal also can be obtained from the KX 170/170A /170
KX 175/175B Navigation Receiver (200uv RF input level in the VOR mode)
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POWER EX7T! UNAL ARINC
SUPPLY AND VIVM SCOPE
AUTOPILOT LOADS
USE AS USE AS
REQUIRED REQUIRED
+ + DVM
1
g .= o] Kt 201C
*7 KI 213
G.S. KI 214 USE AS
. 2 REQUIRED
6db '
VOR/1OC PAD
SRS
Y l
KX 175 NAV/COMM
CONTROL SIGNAL
HEAD GENERATOR
FIGURE 6-1 TEST EQUIPMENT SETUP
(Dwp. No. 696-2829-00)
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or by using the demodulator output from a VOR generator such as 4795-3.
If the Navigation receivers are used, the RMS level at R425 (or VOR gen-

erator) will increase to approximately 0.48 volts RMS after switching
from LOC to VOR mode. (Tolerance allowed 0. 50 VRMS +, 05VRMS),

(d) Adjust the bottom slug (nearest to the printed circuit board), of the 9960
discriminator transformer for maximum positive D-C voltage at TP304,
(approximately 3 volts),

(e) Adjust the top slug for zero voltage at TP305.

()  Select a "To" heading of zero (0) degrees on the VOR generator.

(g) Set R316 (variable control inside OBS shaft) to mechanical center,

(h)  Set the OBS to zero (0) degrees.

(i) If the resolver has been replaced, adjust the resolver (3301) to center

the needle with a "To' indication while the OBS card is set for zero (0)
degrees,

(i Adjust R363 (reciprocal potentiometer) and R316 (zero potentiometer) for
zero error on zero (0) degrees heading of the KI 201C/214.

—NOTE— .

Shift the VOR generator omni track from zero (0) to 180 degrees. It

the error falls in the same area between zero (0) and 180 degrees, adjust
R363, If the error shifts fromone side to the other between zero (0) and
180 degrees adjust R316.

(k) Adjust R315 to obtain a course sensitivity of 20 degrees + 1 degree.
(1) Change the VOR generator and K1 201C/214 to a 90 degree heading.
(m) Adjust R351, to center the VOR/LOC needle.

(n) Check reciprocal of 270 degrees to 2 degrees. If more than +2 degrecs,
adjust R351 for a balance between 90 and 270 degrees,

(o) Repeat steps m and n for proper alignment,
2) KI 201C /214 LOC Adjustments

(a) Apply a standard localizer centering signal of 0. 35V rms to the input of
the converter as in step 1a, VOR adjustments.

(b) Connect an oscillcscope or ACVTVM (1. 5 volt scale) to TP302,

(c) Set the tone localizer to the Cal 90Hz position, Note the indication dis-
played by the oscilloscope or VTV M, .
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(d) Set the tone localizer to the Cal 150Hz position. Note the indication dis-
played by the oscilloscope or VIVM

{e} Adjust R321 to obtain an equal output in steps ¢ and d,
(0 Apply the standard localizer centering signal to the converter.

(g)  Adjust LOC centering control R323 to center the VOR/LOC deviation
needle,

{h) Check steps c, d, and e,
(i) Set tone loc for 4db, 150Hz and select R331 for needle deflection of 4 dots,
(i Repeat steps { and g,

(k)  Adjust R369 for a [ull "TO" Flag Indication (no warning flag showing)
with an input centering signal of 330mVRMS.

(1) Repeat step 2.b through i
B. KI 213/KI 214 GLIDESLOPE

—WARNING—

BEFORE TURNING ON THE UNIT, MEASURE THIE
RESISTANCE OF THE 10 VOLT LINE. IT SHOULD

BE APPROXIMATELY 200 ohm. A SHORT ON THIS

LINE WILL INSTANTLY CAUSE CATASTROPHIC FAILURE

OF Q901, THE REGULATOR PASS TRANSISTOR, WHEN

THE UNIT IS TURNED ON. ALSO, DURING ALIGNMENT

AND TESTING,CARE MUST BE TAKEN NOT TO TOUCH
METAL PROBES BETWEEN THE 10 VOLT LINE AND GROUND-

1. Set the control head to 110, 3MHz and set R468 Lo its maximum resistance.
With the DVM, monitor the reference voltage at the junction of R474 and R475.
Set this voltage to 9.5 +0, 1V by adjusting R937,

2 Monitor TP401 with the DVM, Adjust R446 for a voltage of 9, 0 £0. 05V.
3. Set the tuning slug of T401 three turns below the top of the traunsformer.
4. Monitor TP402 on the scope. Connect external sync of the scope to the collec-

tor of Q404, Adjust R418 for a pulse width of 40us. This pulse width is
measured along the vertical axis of the entire RF envelope.

5. Set the glideslope generator to 335MHz 0db tone ratio and 1000uv output, Using
the scope, monitor the 90Hz channel at TP901.

6. Tune T401 for maximum audio. While tuning, decrease the R input to main-

tain the audio at just below the AGC limiting level. This will be approximately
1, 5Vp-p. If the 90Hz Lone does not appear, increase the RI* level and adjust
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C412, C414, C416 and C421 until it does appear.

Set the control head to 109, 3MHz and glideslope frequency to 332MHz, with
approximately the minimum RI" level established in suwvp 6, Use test set-up
as in step 5. Adjust R436 for a maximum audio at TF901 for a minimum RI
input.

All further tuning adjustments will be set [or lowest 1/2 [lag RF level.

Adjust C412, C414, C416 and C421 for best 1/2 flag sensitivity at 109, 3MIz.

Using R418 to adjust the pulse width at 108. 95MIz and R468 to adjust the pulse
width at 110, 3MHz, set both channels for a pulse width of 35 * 1us,

Remove RF input. Monitor TP901 with the AC voltmeter. Adjust B39 lor a
nominal 0, 1IVRMS noise level.

Restore RF input. Set the control head to 108. 1Mz and the glideslope gene-
rator 334, T0MIHz, 0db tone ratio, and 100uv RI" output. Monitor tuning voltage
with the DVM at TP401,

Adjust R424 for minimum RI input required to achieve a 1/2 Ilag condition.

NOTE There will be an apparent flat response for a small range of tuning
voltage. I'or best centering and bandwidth characteristics, set each
potentiometer using the DVM, at the center of this [lat portion ol the
tuning voltage curve,

Use the above procedure to tune the other 19-100KHz channels. When channel-
ed to 110, 3MHz, adjust R446, not T401, to tune for 335MIlz. Below is a list~
ing of control head setting versus glideslope frequency for the forty channels,

TABLE 6-1 LOCALIZER/GLIDESLOPE FREQUENCY vs POTENTIOMETER ADJUSTMENT

Page 6-8

l.ocalizer Glideslope Adjustment

108.
108,
108,
108,
108,
108,
108,
108,
108,
108.
108,
109,
109,
109.
109,
109,
109,
109,
109,
109,

Localizer Glideslope Adjustment

10 334. 70 R424 110, 10 334. 40 Reb
15 334. 55 110, 15 334, 25
30 334. 10 R426 110. 30 335, 00 R440
35 333. 95 110, 35 334. 85 R472
50 329, 90 R428 110, 50 329, 60 R448
55 329. 75 110, 55 329, 45
70 330, 50 R430 110. 70 330. 20 R450
75 330. 35 110, 75 330, 05
90 329, 30 R432 110, 90 330. 80 R452
95 329,15 110, 95 330. 65
10 331, 40 R434 111.10 331. 70 13454
15 331, 25 111. 15 331, 55
30 332, 00 R436 111, 332, 30 R456
35 331. 85 111, 332,15
50 332, 60 R4 38 111, 332. 90 R458
55 332.45 111, 332, 75
70 333, 20 R440 111, 333. 50 R46G0
75 333. 05 111. 333. 35
90 333. 80 R442 111, 331. 10 R462
95 333. 65 111, 330. 95

. 2, Dec,, 1974
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14, If the 1/2 flag sensilivity is considerably worse at one end of the glideslope
band or the other, optimize the tuning of C421 for best sensitivity across the
band, This may require readjustment of C412, C414 and C416 at 109, 3MHz,

15. Set the control head to 110, 35MHz and glideslope generator to 334, 85MHz,
0db tone ratio and 100uv RE output. Adjust R472 as in step 12,

NOTE At this point, insure that the internal flag and deviation loads are
connected across their respective meters, Refer to load schedule
per Figures 2-5 and 2-6 of the Installation Manual.

16, Set the control head to 109, 3MHz and glideslope generator to 332. 0OMHz, 0db
tone ratio and 700uv RF output. Adjust R912 such that the deviation bar is
exactly centered.

17. Set the glideslope generator for 2db tone ratio to give an upward deflection of
the deviation bar. Adjust R927 [or 60% dellection, or midway between the
first and second dots. Set 2db tone ratio [or downward dellection. Verify an
equivalent deflection.

18. Monitor TP402 with the scope. Set the control head to any channel, not a
50KHz or 100KHz channel. Verily that Glideslope energize turns off the super=-
regenerative oscillator.

6,2.5 KI 201C/KI 214 FINAL TEST DATA SHEET
G.2.5,1 VOR
1. [IFLAG (OK STD) (OK 0°C ) (OK 55°C)

2, Course Accuracy: +2° max. for standard tests with standard 0, 5Vrms omni
signal, +4° max. for environmental tests with standard 0. 5Vrms omni signal.

-

0° STD 55°C
FROM TO TO IFROM FROM
0° , 180° 0° ; 180°
60° , 240° 60° i 240°
0° 120° , 300° 120° , 300° 0°

3. Course Width: 16° minimum and 24° maximum with 0. 5Vrms standard omni

signal degrees. (OK STD),
4, To-From: Changeover shall be 90° +15° [rom an on course heading
(OK 8TD),
5. Polarity: (OK STD),
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LOCALIZER
Flag (OK STD) (OK 0°C) (OK 55°C)

Centering: +3/4 needle width [rom center with a standard 0.
localizer signal applied. (OK STD)
ok Q)
(OK 55°C)

Dellection Characteristic:

90Hz (OK STD) (OK 0°C) (OK 55°C)

150Hz (OK STD) (OK 0°C) (OK 55°C)
4, Polarity: (OK STD)
ELECTRICAL REQUIREMENTS

1. Unit: Test for proper 13. 75V +20% operation. (OK STD)
27,5V +15% operation, (OK STD}

GLIDESLOPE RECEIVER
1, Sensitivity: Half flag and 60% standard deflection. (v hard)

LOC/G. S, STD g°C 556°C LOC/G. 5. STD 0°C 55s°C
108, 10/334. 70 109, 10/331, 40
.30/334, 10 ,30/332, 00
.50/329, 90 .35/331. 85
.70/330, 50 . 50/332. 60
. 90/329. 30 .70/333. 20
. 95/329, 15 . 90/333. 80

. 10/334. 40 ,10/331. 70
. 30/335. 00 ,30/332. 30
. 35/334, 85 ., 50/332, 90
. 50/329, 60 ,'70/333, 50
, 70/330. 20 .90/331. 10
. 90/330, 80

Centering: (OK STD) (OK 0°C) (OK 55°C)

Defllection: (OK STD) (OK 0°C) (OK 55°C)

Selectivity: Unit channeled to 109, 30/332, 00
331,70 332, 30

Least adjacent channel rejection db {OK STD)
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’f.{i-’ [FLAG DISAPPEARS OK STD
6. FULL FLAG OK STD

7. Polarity OK STD

8. Strong Signal OK STD

6.2.5.5 EXTERNAL LOADING

1, VOR OK STD

2, Glideslope

FLAG DEVIATION

ARINC OK STD QK STD

Hi z OK STD OK STD
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6.2,6 Kl 213 FINAL TEST DATA SHEET
6.2,6.1 RESOLVER ALIGNMENT AND PHASING

ORZ (OK STD) (OK ENV)

Polarity (OK STD)

Error at 0° (OK STD) ° (ENV)
6.2.6.1,1 Dial Accuracy ° (STD) ° (ENV)
G.2.6.2 Centering (OK STD) (OK ENV)

Balance (OK STD)
6.2,6.3 VOR/LOC Deviation Indicator

6.2.6,3,1 ACCURACY

3 dots left pa STD 5 dots left ua STD
ua ENV ua ENV
3 dots right pa STD 5 dots right pwa STD
ua ENV pna ENV
Polarity OK STD
6,2,6.3,2 DEFLECTION RESPONSE: .
VOR/LOC: Left sec; overshoot QK STD
Right sec; overshoot OK STD

6.2,6,3.3 TO/FROM INDICATOR:

Accuracy:

Full arrow to wa STD ua ENV
Full arrow from pa STD ua ENV
Polarity OK STD

6,2.6.3.4 VOR/LOC FLAG

L.eave stop ua STD ua ENV
I"'ully Concealed pa STD pa ENV
6.2.6,4 INTERFERENCE: OK STD OK ENV
6.2.6.5 LIGHTING:
13, 75 Volt Operation (OK STD) (OK ENV)
27.5 Volt Operation (OK STD) (OK ENV)
6.2.6.6 MECHANICAL REQUIREMENTS
Omni Knob Rotational Torque OK STD ‘
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6.2,6.8

6.2.6.9
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UUNIT: Test for proper 13. 75V operation
27,5V operation

GLIDESLOPE RECEIVER

1. Sensitivity: Half flag and 60% standard deflection.

G
KI 201C/KI 213/KI 214

OK STD OK ENV
OK STD OK ENV
(uv hard)

LOC/G. S. STD LOC/G. s. STD 0°C 535°C
108, 10/334. 70 109, 10/331, 40
,30/334, 10 .30/332. 00
.50/329, 90 .35/331, 85
.70/330, 50 . 50/332, 60
. 90/329. 30 .70/333, 20
. 95/329, 15 . 90/333. 80
110, 10/334. 40 111.10/331, 70
. 30/335.00 .30/332, 30
.35/334. 85 .50/332, 90 _
.50/329, 60 .70/333. 50
. 70/330, 20 .90/331. 10
. 90/330. 80
2, Centering: OK 0°C OK 55°C
3. Deflection: OK 0°C OK 55°C
4, Selectivity: Unit channeled to 109.30/332. 00
5. Sensitivty: 331,70 db 332,30 db
Least adjacent channel rejection db (OK STD)
6. I"LAG DISAPPERS OK STD
7. IPULL FLAG OK STD
8, Polarity OK STD
9, Strong Signal OK 8STD
EXTERNAL LOADING
1, GLIDESLOPE
Flag Deviation
ARINC OK STD OK STD
Hi z OK STD
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6.3 OVERHAUL
8 o GENERAL

Maintenance information contained in this section includes inspection procedures, cleaning,
semiconductor replacement, and troubleshooting procedures,

6.3.2 VISUAL INSPECTION

The following visual inspection procedures should be performed during the course of maintenance
operations,

a. Inspect all wiring for frayed, loose, or burned wires,

b. Check cable connections, making sure the plugs are free from corrosion and
are properly secured.

o, Check all components for evidence of overheating, breakage, vibration, corros-
ion, or loose connections.

d. Check all capacitors and transformers for leaks, bulges, or loose connections.

c. Inspect relay and switch contacts for pits or arcing, .
6.3.3 CLEANING

a. Using a clean lint-free cloth lightly moistened with an approved cleaning solvent

remove the foreign matter from the equipment case and unit front panels. Wipe
dry using a clean, dry, lint-free cloth.

b, Using a hand controlled dry air jet (not more than 15 psi), blow the dust from
inaccessible areas. Care should be taken to prevent damage by the air blast.

c. Clean electrical contacts with a burnishing tool or cloth lightly moistened with
an approved contact cleaner.

d. Clean the receptacles and plugs with a hand controlled dry air jet (not more than
25 psi) and a clean lint-free cloth lightly moistened with an approved cleaning
solvent. Wipe dry with a clean, dry, lint-free cloth.

6.3.4 DISASSEMBLY PROCEDURES

The following instructions include procedures that are necessary to remove and disassemble the
subassemblies of the K1 201C /K1 213/ KI 214, Before disassembly, verify that the power is re-
moved and disassemble only to the extent necessary to effect test, alignment and repair. Tag
or in some means identify all disconnected wires,

6.3.4.1 KI 201C /KI 213 /KI 214 DISASSEMBLY PROCEDURLS

The KI 213 /KI 214 overall performance tests can be completed without any disassembly of the .

unit, In order(}%carr out the alipnment procedures of the individual subassemblies, only the
dust cover need be rermoved.
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The support framework of the KI 201C /KI 213 /KI 214 consists of the front casting, rear plate
and the top and bottom frame channels,

The KI 213/KI 214 Glideslope Board is secured to the top and bottom frame channels on the
unit's right side. An R cover is fastened to an RF fence which is soldered to the Glideslope

Board. Coax Connector J212 is affixed to the rear of this fence and protrudes through the rear
plate.

The KI213 /K1l 214 Audio Board is attached between the top and bottom frame channels and directly
behind the resolver.

On the KI 201C and KI 214, the Omni converter board is connected to the top and bottom frame
channels on the unit's left side.

The respective meter and resolver of the KI 201C /K1 213/KI 214 are attached to the front casting.
Meter and resolver removal is facilitated by the fact that none of these wires are tied directly to
the connector, J211, On the KI 213, this feature is accomplished by means of a terminal strip
functioning as a break point between the meter or resolver and the connector. This terminal strip
is mounted to the bottom frame channel on the unit's left side.

The following procedures describe how the radio can be disassembled so that alignment or trouble-
shooting can be performed on a given subassembly. They also describe how that subassembly

can be completely removed from the radio in the event it is replaced by a new module., This
assumes the dust cover has been separated from the unit after removing the two screws which
hold it in place.

A, KI 213/KI 214 RF Cover
1. Unscrew about two turns of each of the four screws holding the cover down.

2. Slide the cover towards the front of the unit until the sc rewheads are cen-
tered in the large holes in the cover,

3 Lift the cover perpendicularly to the glideslope board,

B. KI213/KI 214 Glideslope Board

1, Unserew and remove the four mounting screws located at the corners of
the board.
2. Lift the front of the board and pull it toward the [ront of the unit until the

coax connector is clear of the rear plate.
3. Rotate the board until the farside of the board and wires are accessible.
4, Desolder each wire and tag it for identification.
|BES KI 213/KI 214 Audio Board

1. Remove the Glideslope Board as in part B, steps 1, 2 and 3.
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2. Unscrew and remove the four mounting screws located at the lour corners
of the board,

3. Lift the side of the board which had been mounted to the bottom frame
channel until it clears the edge of that channel.

4, Pull the cleared side of the board until it is apparent that the opposite
side of the board can clear the edge of the top [rame channel.

5, Rotate the board until the farside of the board and wires are accessible,
G. Desolder each wire and tag it for identification,
Omni Converter Board

1. Unscrew and remove the six mounting screws located on the top and bot-
tom edges of the board,

2. Rotate the board until the farside of the board and wires are accessible.
3. Desolder each wire and tag it for identification.

KI 214 Meter

1. Remove the Omni converter board as in part D, steps 1 and 2 above. ¢

2, Desolder meter wires from the converter board.

3. Desolder the meter wires from the now-exposed farside of the audio board.

4, Remove the OBS knob by loosening the two 4-40 multispline set screws in
the knoh.

o

Unscrew the four screws around the circumference of the rear of the
front casting.

6. Remove the front plate.
7. Slide the meter wires through the slots in the front casting,
8. Remove these items in order: wedge lighting cover, lighling system

gasket and the mylar tape adhering the meter to the front casting.
9. Slide the meter out of the azimuth dial,

KI 213 Meter

15 Desolder the meter wires from the terminal strip.

2, Desolder the meter wires from the farside of the audio board.

3. Continue as in part 2, steps 4 through 9,
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G. K1 201C Meter
1, Remove as in part E, steps 1, 2, and 4 through 9,

H. KI 201C /K1 214 Resolver

1. Remove the meter as in parts G and E, respecitvely.

2. Desolder the, resolver wires from the converter board.

3 Loosen the two 4-40 multispline set screws at the rear of the azimuth dial,
4. Slide the azimuth dial out of the front casting,

5. Remove the four screws which attach the top and bottom frame channels

to the front casting.

G. Remove the four screws which fasten the resolver to the front casting.
7. Slide the front casting forward.
8, Remove the resolver by rotating and pulling it simultaneously.
. . KIZ213 Resolver '
1. Remove the meter as in part F.
2, Desolder the resolver wires from the terminal strip.
3. Continue as in part H, steps 3,4, and 5.
4, Loosen the two 4-40 socket head cap screws until the two synchro clamp

will swing clear of the resolver.
B Continue as in part H, steps 7 and 8.
6.3.5 ASSEMBLY PROCEDURES

In general, the assembly procedures for each of the subassemblies are the reverse of the dis-
assembly procedures. Therefore no specific assembly procedures are given in this manual,

March, 1973 Page 6-15




6.4 TROUBLESHOOTING

KING
KI 201C /KI 213/KI 214

6.4.1 TROUBLESHOOTING THE KI 201C /KI 213/KI 214

The Ki 201C and KI 214 Indicators contain the same VOR/LOC circuitry.
Indicator contains additional circuitry to provide glideslope information,
pertaining to both the KI 201C and KI 214 (VOR/LOC Troubleshooting) is given in section 6,4, 2 and

However, the KI 214
Therefore, information

information pertaining to the KI 213 /KI 214 (Glideslope Troubleshooting) is given in section 6. 4. 3.

6.4.2 TROUBLESHOOTING THE VOR/LOC CONVERTER

TABLE 6-2 KI201C/KI 214 VOR/LOC INDICATOR TROUBLE CHART

INDICATION

PROBABLE CAUSE

REMEDY

LOC OK., Omni inoperative

Omni OK, LOC inoperative

Not enough L-R needle deflection

IFlag inoperative in LOC mode,
L-R needle and "TO-FROM" OK

"TO-FROM'" inoperative L-R OK

10KHz discriminator circuit
inoperative, No 30Hz signal
at emitter of Q313 to switch
unit from LOC to VOR mode.

One of the two amplifliers weak
or dead

VOR signal from NAV receiver
weak.

Transistor Q310, diode CR302,
or resistor R315 defective

Defective part T301, C306,
1301, CR302, R339, C307,
or C317

Check voltage
around Q311,
QR312, T302,
and Q313.

Check for open
pot R321 and
R323, Check
voltage and wave-
form at TP302
and TP308,

Check alignment
per alighment
instructions
(200uv R-F in-
put to NAV re-
ceiver should
produce 0. 5VRMS
composite VOR
signal at Pin D
of converter),
Check for open
pot R315.

Replace defect-
ive part

Replace defect-
ive part,

G.4.2,1

VARIABLE PHASE CIRCUITRY

The Variable Phase circuitry consists of the three stage selective amplifier Q301, Q302, and
Q303 Its seleclivity is provided by the bridged "T" network consisting of C308, C309, and R317
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and (depending upon VOR or LOC mode) R316, R318 and R321. Its output is coupled through
C305 to the primary of T301,

A, VOR OPERATION
In the VOR mode, transistor switch Q306 is biased off, removing R321 from the cir-
cuit. The bridged "T'" filter around the amplifier is tuned to 30Hz by R316. The amp-

lifier thus becomes a 30Hz selective amplifier,

6.4.2. 1, 1. Troubleshooting Procedure (VOR Operation).

Using an oscilloscope check TP301 for a VOR input signal. If present, check for 30Hz signal at
TP302. If no signal appears at TP302, trace the signal starting at TP301 and working towards
TP302, [Further aid in isolating the problem area can be obtained from the typical D-C operating
voltage levels given in Figure 6-5 . Check Q306 to insure that it is disabled, Check the bridged
"' circuit by applying a variable frequency audio signal at TP301 and checking TP302 for a peak-
ed output at 30Hz,

B. LOC OPERATION

The operation for the LOC mode is similar to that given for the VOR mode (6. 4. 2. 1).
The exception being that transistor switch Q306 is conducting and R321 is placed in
parallel with R316 and 2318, tuning the bridged "T" network to approximately 120Hz.

The amplifier then becomes a 120Hz selective amplitier,

G.4.2.1.2 Troubleshooting Procedure (LOC Operation)

The procedure for the LOC mode is similar to that given for the VOR mode (6. 4. 2. 1. 1) with the
exception of using a LOC input signal and that the bridged "T" ¢ircuit is tuned to approximately
120Hz. Q306 should be conducting (Refer to Figure 6-5 for the typical D-C operating voltage
levels).

6.4.2.2 VOR LIMITER/DISCRIMINATOR

The limiter consists of CR303 and Q311. Q312 is an amplifier driving the discriminator trans-
former T302, Capacitors C322 and C323 allow the transformer to be tuned to provide discrimi-
nator action at 9960Hz. Diodes CR304 and CR305, resistors R344 and R345, and capacitors
C325 and C326 complete the discriminator circuitry. The VOR limiter and discriminator are
functional only in the VOR mode. In the LOC(ILS) mode, diode CR308 grounds the base of Q3 12
thus preventing it from operating,

6.4.2.2.1 Troubleshooting Procedure

Using an oscilloscope, check TP301 for a VOR input signal, Check the collector of Q311 for an
amplitude limited outpul (square wave 9960 'M only}). Check Q311 and CR 303 for proper limiting
action. Check to insure CR308 is not grounding the collector of Q311 in VOR mode, Check the
collector of Q312 for amplified 9960 FM. Check TP306 for proper 30Hz demodulated A M signal.

If not present check the discriminator transformer T302 for proper alignment (See alignment
procedure, Section 6.2.4). Check discriminator circuit components for proper operation (CR304,
CR305, R344, R345, C325 and C326). Check output of emitter follower Q313. If no output is ob-
served, check Q313 and associated circuitry (See Figure 6-5 for typical D-C operating voltage
levels}.
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6.4.2.3 RESOLVER B301 (Figure 6-5)
The resolver is actively functional only in the VOR mode, The input winding receives its input
from the output of @313, The outputs from the two rotor windings are combined through a phase

shifting network consisting of 328, R351 and R352.

G.4,2,3.1 Troubleshooting Procedure

Using an ohmmeter, check the three resistor windings for D-C continuity, The following is a
chart listing the approximate resistances of the windings, measured with the resolver connected
(without removing the leads).

WINDING RESISTANCE (OHMS)
Green-Black 200
Yellow-Brown 560
Blue-Brown 400
Yellow-Blue 360

Check the phase shift network for proper operat.on.

6.4.2.4 VOR/LOC SWITCHING (Figure 6-5)
A VOR OPERATION

In the VOR mode, a 30Hz output is developed at the emitter of Q313, and is

coupled through C327 to the base of Q308. During each positive half cycle of

the 30Hz signal Q308 conducts, C314 is therefore shorted to ground 30 times
# a second. Since the time constant of R333 and C314 is long compared to the
30Hz discharge rate, a net result of approximately zero volts appears across
CR314, Since this point controls the bias to transistor Q306, Q307, Q309 and
Q310, they will all be non-conducting in the VOR mode.

6.4.2.4.1 Troubleshooling Procedure (VOR Operation)

After determining that a 30Hz signal is present at the emitter of Q313, a voltage check of trans-
istors Q306, Q307, Q308, and Q310 should provide an indication of proper operation (See Figure
6-5 for typical D-C operating voltage levels).

B. LOC OPERATION

In the LOC (ILS) mode, the anode of CR308 is grounded disabling the ".niter
and discriminator circuits, Since the discriminator is disabled and no 30z FM
signal is present, no output is developed at the emitter of Q313 and switching
transistor Q308 remain biased in the off condition. Since Q308 is biased off,
C314 is allowed to charge, turning on Q306, Q307, Q309 and Q310,

6.4.2.4,2 Troubleshooting Procedure (LOC Operation)

A voltage check of transistors Q306, Q307, Q308, Q309 and Q310 shouid nrovide an indication of
proper operation, Note that Q307 is forward biased in the linear operating region, whereas Q3006 .

Q309 and Lii_il() are used as switches and are biased into saturation (See Figure 6-5 for typical
D-C operaling voltage levels).
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6.4.2.5 REI'ERENCE PHASE AMPLIFIER (Figure 6-5)

The reference phase amplifier consists of three transistors: Q314, Q315 and Q316. Its output

is coupled to 'T303 through capacitor C333. By the use of switching transistor Q309, and the net-
work consisting of R335, R338, C315 and C316, this amplifier becomes a 30Hz selective amplifier
with a bridged ""T'" feed back network when operating in the VOR mode and becomes a broadband
amplifier when operating in the LOC (ILS) mode.

A, VOR/LOC OPERATION
In the VOR mode, transistor switch Q309 is biased off placing R335 into the
circuit which becomes (in conjunction with R338, €315 and C316) a 30Hz bridged

"' hetwork around the amplifier.

G.4.2.5.1 Troubleshooting Procedure (VOR Operation)

Using an oscilloscope check TP308 for a 30Hz signal at TP308. If no signal appears, trace the
sipnal starting at the base of Q314 and working towards TP308. The typical D-C operuiing voltage
levels (See Figure 6-5) can give further aid in isolating the problem area, Check Q309 to insure
that it is disabled. Check the bridge ""T" eircuit by applying a variable frequency audio signal at
TP301 and checking TP308 for a peaked output of 30Hz.

3. LOC OPERATION
In the LOC mode, the operation is similar to that of the VOR mode. The excep-
tion being, that transistor switch Q309 is conducting, therefore, shorting across
R335. This eliminates the 30Hz bridged '"T" network and the amplifier becomes

broadbanded.

6.4.2.5.2 Troubleshooting Procedure (LOC Operation)

The procedure for the LOC mode is similar to that given for the VOR mode with the exception
that a LOC signal is used and that the bridged "T" circuit is disabled making the amplifier broad-
banded, Q399 should be conducting. (Refer to Figure 6-5 for typical D-C operating voltage levels).

6,4.2.6 LOCALIZER AMPLIFIER (Figure 6-5)

The Localizer Amplifier Q307 operates only in the localizer mode. [t receives its signal from
TP301 through phase shift network R322, R323, and C311. Its output is coupled to the input of
the Reference Phase Amplifier through the secondary of the resolver B301,

A, VOR OPERATION

The amplifier is disabled in the VOR mode by the switching transistor Q308
which removes the bias voltage from Q307.

6.4,2.6.1 Troubleshooting Procedure

Check Q307 and Q308 for proper operation by comparing the measured D-C voltages with the
typical D-C operating voltages given in Figure 6-5 for VOR mode.
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B. LOC (ILS) OPERATION
Q307 operates as an amplifier only in the [LOC (ILS) mode. In this mode,
Q308 is biased off and Q307 is biased as a linear amplifier by the resistive
network R333, R325 and R326,

6.4.2.6.2 Troubleshooting Procedur e

Starting at TP301, track signal through to TP303. Check Q307 and Q308 for proper operation,
(See Figure 6-5 for typical D-C operating voltage levels in the LOC mode).

6.4.2.7 VOR/LOC DEVIATION INDICATOR (Figure 6-5)
The VOR/LOC Deviation circuitry consists of transformer T303, switching transistor Q317 and
Q318, bridge R362, R363, R364, R367, and R368, damping capacitor C334 and meter movement
1302/M102D/M101D.
A, VOR OPERATION
During VOR operation, the 30Hz variable phase signal (from T301) is applied
to Pin 5 of T308 and compared with the 30Hz reference phase signal from the
Reference Phase Amplifier (TP308). For detailed operational theory refer

to Section 4, 2, 4.

6.4.2.7.1 Troubleshooting Procedure (VOR Operation)

Che ck for 30Hz VOR signals at TP308 and Pin 5 of T303, Check Q317 and Q318 for proper
switching operation. Check the bridge network R352, R353, R364, R367 and R368 for proper
resistance values,

B. LOC OPERATION

During LOC operation, the 90/150 L.OC signal is amplified by the LOC amp
Q307, Referei.ce Phase Amplifiers Q314, Q315 and Q316 and applied to T303
(from TP308) where it is compared with the 90/150 LOC signal that is ampli-
fied thru the 120tz selective amplifer Q301, Q302 and Q303. For a detailed
description of LOC circuit theory See Seclion 4, 2, G,

6.4.2.7.2 Troubleshooting Procedure (LOC Operation)

Check for LOC signal at TP308 and Pin 5 of T303, Check Q317 and Q318 for proper switchi
operation. Check the bridge network R362, R363, R364, R367 and R368 for proper resistan
values,

G.4.2.8 TO-FROM/OFI® FLAG INDICATOR (Figure 6-5)
The To-I'rom Indicator circuitry consists of transformer, T301, switching transistors ()304 and
(@305, bridge R315 and R313, damping capacitor C306, meter movement 1301, and swilening trans-
istor Q310. The OFF IFLAG is mechanically a part of the To-From indicalor.

A, VOR OPERATION

During VOR operation the 30Hz variable phase signal (from TP202) is applied fu
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to Pin 1 of T301 and compared with the 30Hz reference phase signal from Pin
3 of T303 through the "Flag threshold diode' CR302, This threshold provides
a necessary signal level, threshold before the off Ilag will become pulled from
view. For detail circuit theory see Section 4, 2, 5,

6.4.2.8.1 Troubleshooting Procedure (VOR Operation)

Check the VOR signal at TP302 and Pin 5 of T301, Check Q304 and Q305 for proper switching

operation. Check R312 and R313 for proper resistance values, Check Q310 for open circuit
condition,

13. LOC OPERATION
During LOC operation Q310 is conducting which effectively grounds one side of
the meter movement 1301, This provides a '"TQ" indication any time the unit

is operating in the LOC (ILS) mode.

G.4.2,8.2 Troubleshooting Procedure (LOC Operation)

Check Q310 for proper saturated operation. Check Q304 and Q305 for proper switching operation,
Check TP302 for proper LOC signal level,

6.4.3. TROUBLESHOOTING THE GLIDESLOPE SECT ION

The following table lists typical failure modes of the Kl 213/KI 214 glideslope. Use the proce-
dures noted in the reference paragraphs to locate the problem stage.

TABLE 6-3 KI 213/KI 214 GLIDESLOPE INDICATOR TROUBLESHOOTING GUIDE

PROBLIIM CHECK POINTS REFERENCLE PARAGRAPH
Unit Inoperative {in sequence)
10V Line 6.4.3.1. 1
TPr402 6.4.3.1.3, 6.4.3.1.5
TPS01 6.4.3.1.6
TP401 6.4.3.1. 2
Glideslope Energize 6.4.3.1. 4
Meter Drive Circuitry 6.4.3. 1.9
Local Ost¢illator G.4,3,1, 7
R Amplifier 6.4.3.1.8
One Channel Dead TP401 and Table 6-5 6.4,3.1.2
150KHz Channels TP401 and Table 6-4 G.4.3.1.2
not functioning
No Deviation Bar Activity Emitter of Q903, Q904 6.4.3.2.9
Ilag Does Not Pull Emitter of Q902 6.4.3.2.9
Deviation Bar Deflects in Emitters of Q905, QY06 6.4.3.2.9
one direction only
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6.4.3.1 GENERAL ANALYSIS OF GLIDESLOPE CIRCUITRY
If the unit fails any tests listed below, refer to the associated paragraph shown in parenthesis,

6.4,3.1,1 10V Regulator (Paragraph 6.4. 3,2, 1)

Before turning the unit on, measure the resistance »f the 10 volt line, The value should be
approximately 200 ohms. A short on this line will instantly cause catastrophic lailure of Q901,
the regulator pass transistor, when the unit is turned on. Also, during alignment and trouble-
shooting,care must be taken not to touch metal probes between the 10 volt line and ground. Turn
on unit. Check the voltage on the 10 volt line, R937 should be adjustable to 10.0V.

G.4,3.1,2, Tuning Voltage Matrix and 150KHz Interpolate Adjust (Paragraph 6.4. 3, 2, 2)

Adjust the glideslope switching head to 110, 30MHz. At TP901 verify that the tuning voltage is

9,0V, Adjust the control head to 110, 35MHz, The voltage at TP901 should decrease by nearly
0.3V. Use this method for checking 108,90/108. 95 MHz, 108.10/108. 15 MHz, 109.50/109. 55
MHz and 111,70/111, 75 MHz while referring to Table 6 -4,

6.4.3.1.3 Quench Oscillator (Paragraph 6.4. 3. 2.3)

Using the scope, monitor the collector of either Q404 or Q405. They should reveal oscillations
of a TKHz +10% rate or a period of 140us £10%.

6.4.3.1,4 Glideslope Energize (Paragraph 6.4.3.2.4) .

Set the Glideslope control head to a Glideslope channel. Note the peak level of the square wave
at the wiper of R418, Set the control head to a channel that is not a glideslope channel. The
peak level should decrease approximately 0.4V.

6.4.3.1.5 Superregenerative Detector (Paragraph 6.4. 3. 2. 5)

Adjust R418 for a maximum quench amplitude and monitor TP402 on the scope. The health of
the detector is reflected almost entirely by the signal present at this test point., A square wave
should be present at TP402, The negative-going hall cycle will have an RF envelope riding on
it. It is during this period that the superregenerator is oscillating.

6.4.3.1.6 Audio Processing (Paragraph 6.4.3.2.6

Set the control head to 110. 3 and the Glideslope Generator tuned to 335 MHz, 0db tone ratio and
1000uv. With the scope probe on TP901, the trace should be a nearly 2V peak-to-peak 90Hz
sine wave riding on an approximately 5Vdc level.

6.4,3,1,7 Local Oscillator and Tripler Filter (Paragraph 6.4.3.2,7)

Measure the bias on Q401 with the digital voltmeter. Base voltage should be 5V, while the emit-
ter is 4.4V. The collector, since il is tied to the 10 volt line through L4401, a low resistance
choke, should measure almost the full 10v,

G.4.2.1,8 Preselector and RFF Amplifier (Paragraph 6. 4. 3, 2. 8)

Again, bias voltages are the fastest measure of the state of a circuit, With no glideslope signal |l

Page 6-22 March, 1473




A 4
KING
K1 201C/KI 213 /K1 214

applied, the DC voliage at the collector of Q402 is 9.5V, The base voltage is 1V, and the emitter
voltage is 0.4V,

6.4,.3. 1.9 Meter Drive Circuitry and AGC (Paragraph 6.4,3. 2, 9)

Since the tests for normal eperation are readily apparent, no discussion is given here. Rather, a
stage by stage functional discussion is given inthe paragraph parenthetically noted above,

6.4.3.2 STAGE ANALYSIS OF GLIDESLOPIE CIRCUITRY
Use this section to troubleshoot the problem stage,

6.4,.3.2,1 10V Regulator

There are three failure modes for the 10V regulator, The first is OV on the 10V line. This could
have been caused by a short on the 10V line which would have opened Q901 from collector to emitt-
er, If the vollage reading on the base of Q901 is almost full supply voltage, Q901 is open.

The second mode is a low voltage condition, This would imply a low voltage on the base of Q901 or
a shorted diode CRY01.

The third mode is a high voltage on the 10V line. This may be due to a Q207 colleclor to emitter
open or anopen CRY01, The test for this condition is a high voltage on the base of Q301. Another
cause may be a collector to emitter short of Q901 due to a momentary short on the 10V line, In
this case, the 10V line voltage is nearly the full supply voltage.

G.4.3.2.2 Tuning Voltage Matrix and 150KHz Interpolate Adjust

With the matrix channeled to 110, 30, a vollage approaching 9.0V should be present at TP401 for
the tuning voltage matrix, also, there are three failure modes: High Voltage, LLow Voltage, and
No Voltage,

The first step towards solution is to change channels to one with different MHz and KHz readings
on the control head, say 109, 50MHz., A normal voltage here indicates that the problem is not
common to the entire matrix. Refler to Table 6-4 for typical tuning voltage values.

The high voltage condition would be in most cases 10 volts. This condition would indicate an open
collector to emitter, an open base-emitter junction or a hroken switching wire agsociated with

the transistor of interest, An open potentiometer would also cause this condition, If the problem
is common lo the entire matrix, an open in the tuning voltage supply line would be suspected.

A low tuning vollage infers that more than one matrix circuit is switched on. In this case lift the
fixed resistor in the selected matrix circuit, This will leave the defective circuit as the only one
which is turned on, Comparing the tuning voltage with the typical voltage values on Table 6-4

will locate the defective circuit Lo within three circuits. The final check is to measure the voltage
present at the junction ol the fixed resistor and the potentiometer of the suspected circuits, A

full tuning voltage reading there indicates an "off" circuit. A reading significantly less than full
voltage indicates that the circuit is drawing current and therefore, "on'". An investigation of the
bias condition of the transistor in this circuit should reveal the cause of the malfunction,

A no voltage condition on the tuning voltage line generally means that a short is present on the
line. However, if there were a cold solder joint in the line supplying R470, 0V could be measur-
ed at TPP401,

The lack of a change in tuning voltage when a . 05MIiz channel is chosen indicates a problem with
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the 150KIiz interpolate circuit. A check to make here is to verify that the Q429 base voltage is
less than the emitter voltage. If the base voltage is smaller, Q429 emitter to collectar is open.
If the voltages are equal, look for a broken ,05MHz channeling line,

LOC Frequency Glideslope Irequency Typical Tuning Vollage
(MHz) (MHz) (Volts)
108, 1 334.7 4.38
108. 3 334.1 7.26
108. 5 329.9 2.43
108. 7 330.5 2,89
108, 9 329, 3 2.05
109. 1 331.4 3.69
109. 3 332.0 4.32
109. 6 332.6 5.05
109.7 333.2 5.82
109. 9 333.8 6,74
110. 1 334.4 7.78
110. 3 335.0 9.00
110. 5 329.6 2,22
110. 7 330. 2 2,65
110. 9 330.8 3. 14 .
111, 1 33117 3. 98
111, 3 332, 3 4,69
111. 5 332.9 5,43
111, 7 333.56 . 29
111, 9 331.1 3,42

TABLE 6-4 GLIDESLOPE TYPICAL TUNING VOLTAGE vs FREQUENCY SELECTION

LS Channel Pin
(M z) (Grounded) Wire Color Q's Effecled
108 P Blu/Yel Q406, 407, 408, 409, 410
109 R Red/Yel Q411, 412, 413, 414, 415
110 S Orn/Blk Q416, 417, 418, 419, 420
111 T Yel/Blk (421, 422, 423, 424, 425
1L.S Channel Pin
(NHz) (+Vollage) Wite Color Q's [Effected
0.1 J Vio/Yel Q406, 411, 416, 421
0.3 K Blu/Wht Q407, 412, 417, 422
0.5 L Brn/Yel Q408, 413, 418, 423
0.7 M Gry/vyel Q409, 414, 419, 424
0.9 N Gry /Wht Q410, 415, 420, 425

TABLE 6-5 GLIDESLOPE MATRIX I'REQUENCY SELECTION
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G.4,3,.2.3 Quench Oscillator

If the oscillator is not running, the first check to make is whether the transistors can be made
to change states. This can be done if the collector voltage is nearly 0.4V less than the emitter
voltage. This signities that the transistor is "on", To test Q404, short between the cathode of
CR405 and the emitter of Q404. The voltage at the collector should decrease to 0V. To test
Q405, short the cathode of CR406 to Q405's emitter. Q405's collector voltage should decrease
to 0V. If this test does not produce the desired result, the respective transistor is shorted.

If the collector voltage of Q404 is 0V, CR405 cathode voltage should be equal to the emitter vol-
tage. In this case C428 may be shorted.

With CR405 cathode voltage almost 1V less than the emitter of Q404 and the collector voltage
cquals 0V, Q404 is open. The above two 0V tests apply when testing Q405, C427, and CR406

also,

6.4,.3.2.4 Glideslope Energize

When tuned to a glideslope channel, the voltage on the base of Q427 should be 0. G6V. The peak
voltage on the collector should be nearly 1.0V, If these conditions are not present, the Glide-
slope energize line may be broken, CR404 is open, or Q427 is open.

When not tuned to a glideslope channel, the voltage at the base of Q427 will be almost 1, 1V and
the peak collector voltage close to 0.6V, If this does not occur, Q427 may be open.

6.4.3.2.5 Superregenerative Delector

As a continuity check, verify that the quench wave shape is present at the base of Q403. An open
R4 18 wiper could cause the absence of the square wave. Insure also that a full 10V is not present
at the emitter of Q426, indicating a collector to emitter short,

The D-C voltage on the collector of Q403 should be nearly 1. 5V.

NOTE: The superregenerative detector will not function properly with a probe on the collector
of Q403.
CR403 will have almost 0, 6V on its anode. Verily also that the tuning voltage is present at the
cathode of CR402, Lastly, tune T401 throughout its range, If these tests do not bring results,
then possibly the problem is Q403 open from collector to emitter,

6G.4,3.2.6 Audio Processing

The D-C voltage levels at Pins 4, 5, 9 and 10 of 1901 should be approximately 5V. If the voltage
at any of these pins is near 10V, ground the associated "+" input to that operational amplifier.
The output D-C voltage should decrease Lo nearly 0V. If there is no change, inspect the associat-
ed circuitry. If no problems are discovered, the op amp ig faulty.

If the output voltages are near 0V, ground the """ input to that op amp. The voltage should in-
crease to almost 10V, If there is no change, proceed as in the above paragraph,

The next check to make is audio gain measurements. Lift one end of 3943 and the aucdin output
line from the glideslope board. Build the circuit shown in Figure 6-2. This circuit simulates
the driving source of the audio processing stages,
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f®—o o * . oﬂ-'-*VL'*‘I AMPLIFIER

= STAGES
90/150Hz

390n

= | avoio soaro

FIGURE 6-2 AUDIO TEST CONFIGURATION
(Dwg. No. 696-2830-00)
Solder the audio output line to the open end of the 10K Resistor, Attach the demodulated output
from the glideslope generator to the open end ol the 390K Resistor.

Using only the 90Hz tone and monitoring TP901 with the Ballantine Voltmeter, adjust the genera-
tor tone level for a 1.6V reading. Then read the voltage present at the junction of the capacitor
and the 10KQ resistor. This should reflect an overall gain of approximately 64db. The first and
second audio amplifier stages will have a gain approaching 20db. The 901z selective amplifier
stage has a pgain of nearly 24db. Change the audio tone from 80Hz 1o 150Hz and monitor Pin 4
of 1901, Follow the same procedure and measurements as for the 90z tone. A low gain slage
signals a problem with the op amp or the associated circuitry.

As a final check, affirm that the 90Hz and 150Hz tones appear at the emitters of Q906 and Q905,

respectively. .

6.4.3.2.7 Local Oscillator and Tripler Filter

If Q401 base voltage is 5V, but the emitter voltage is OV, the base-em itter junction is open. A
low collect or voltage indicates 1401 is open. Lift one end of R417. Using an HP411A rf milli-
voltmeter equipped with BNC probe model 11025A, measure the rf level at the emitter of Q403.

NOTE: The ground lead for the probe should be as short as possible, with a coaxial connec-
tion preferred. The reading at this point should be nearly -30dbm. A low measure-
ment would point out Q401 as a possible cause. The above measurement may also
be made with the Boonton 41A microwaltmeter. In this case, the lead of C408 which

is connected to the emitter of Q403 mnst be lifted. The 41A is connected to this lead
and the measurement taken.

6.4.3.2.8 Preselecltor and RIF Amplifier

If the bias voltages arc not present or are drastically different, Q402 may be the cause. R
pain may be measured in this manner: Lift one end of R417. Lift one end of 401, Using the
HP411A and probe 11025A, monitor the base of Q403. Set the glideslope generator to 332 MHz
and inject it into J212, Increase the level such that the HP411A reads -30dbm. Tune C412,
C414, C416 and C421 for maximum rf output. Also maintain a -30dbm output level with the gen-
erator. The rf cover must be in place while making these adjustments and readings. Typical
readings are 0db gain at 332MHz and 2db loss at 335, 00MHz and 329, 15MHz.

Preselector measurements are made by monitoring the base of Q402 with the HP411A and probe.

Agpain, the reference level is -30dbm, Typical readings are 335MHz, 7. 7db loss; 332MHz, 6db :
loss; 329, 15MHz, 7.8db loss. ."
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6.4.3.2.9 Meter Drive Circuitry

The 90Hz circuitry will be discussed here with the understanding that the 150Hz circuitry per-
forms the same functions for the 150Hz tone.

At the base of QY06 is a 1. 5Vpp sine wave superimposed on nearly a 5V de level. The emitter
has the same A-C component as the base. However, the emitter D-C component is a base-emit-
ter voltage drop less than the base.

As the signal passes through C912, the D-C component is removed. Also the negative half-cycle
is clamped at -0,2V by CR904 (See Figure 6.3). The rectified signal passes through CR903 to
charge C913 to the peak signal level less 0, 2V diode drop. This D-C voltage appears at the base
of Q903. The emitter voltage of Q903 is 0.6V less than its base voltage. The emitter voltage
serves as the +Down input to the deviation meter, Q904 is the +Up input to the same meter,

The junction of emitter resistors R926 and R928 serve as a reference for the flag meter, used
as the - Flag input. R922 and R924 serve as an "and" gate which drives the base of Q902. The
emitter is 0. 6V less than the base voltage and serves three functions, It drives the rf AGC and
audio AGC transistors besides driving the + lag meter input. Capacitors C924 and C925 bypass
any low frequency noise to the bases of Q903 and Q904 and therefore to the +Up and +Down in-
puts, simultaneously. This prevents spurious movements by the deviation har.

In general, a problem invoiving meter drive circuitry will affect the processing of one tone only.
Once it is determined which tone is affected, checking the above-described A-C/D-C signals
through the respective processing circuitry will reveal the problem stage,

A NOTE here is that the above problem might be due to a faulty meter movement. A simple
check to do is to measure the D-C resistance of the meter movement. To measure the flag move-
ment, lift the blue/white and brown/white wires from the audio board and measure between them.
A reading of approximately 1000 ohms is expected. The deviation movement is measured in the
same manner, The orange/white and green/white wires are measured for rearly 200ohms re-
sistance,
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4 Me, 100 Microvolts, Omni Signal 0°.

Arm of R-315 (TP-301)
Vertical - .1 Volt per cm.
lorizontal - 10 Millisecond per cm.

Emitter of Q-303 (TP-302
Vertical - 1 Volt per cm.
Horizontal - 10 Miliisecond per cm,

Emilter of Q-313 (TP-306)
Vertical - 1 Volt per cm.
Horizontal - 10 Millisecond per cm.

Junetion of R-353 and C-328 (TP-307)
Vertical - .1 Volt per em.
Horizontal - 10 Millisecond per em.

Emitter of Q-316 (TP-308)
Vertical - 1 Velt per cm.
tHorizontal - 10 Millisecond per em.

FIGURE 6-3

110, 5 Me,

Needle Centered

100wy, Loec Signal,

i,
Arm of R-315 (TP-301)
Vertical - .1 Volt per cm.
Horizontal - 5 Millisecond per cm.

Collector of Q-307 (TP-303)
Vertical - .2 Volt per cm.
Horizontal - 5 Millisecond per cm.

Junction of R-363 and C-328 (TIP-307)

Vertical - .05 Volt per cm.
Horizontal - 5 Millisecond per cm.

Emitter of Q-316 (TP-308)
Vertical - 1 Volt per cm,
Horizontal - 5 Millisecond per cm.

Emitter of Q=303 (T1P-302)
Vertieal - 1 Volt per cm.
Horizontal - 5 Millisecond per cin,

[f1201C /214 VOR/LOC WAVESHAPES

(Dwg. No. 696-2831-00)
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c907 TP402
332 MHz, 0db, T.R. 5KuV 332MHz
Vert Sens 0.05 V /div Vert Sens 0.1V /div

Horiz sens 20usec/div

Horiz Sens 3,5msec/div

Emitter of Q906

Anode of CR905 (Peak Detector)
90Hz tone

1502z tone :
Vert Sens 0,05V /div
Horiz Sens 2msec/div

ovde at 1 div below Center Line
Vert Sens 0.5V /div
Horiz Sens 2msec/div

Anode of CR903 (Peak Detector) Emitter of Q905

90Hz tone 150Hz tene

Ovde at 1 div below Center Line Vert Sens 0.5V /div
Vert Sens 0.5V /div Horiz Sens 2msec/div

Horiz Sens 2msec/div

FIGURE 6-4 KI 213/KI 214 GLIDESLOPE WAVESHAPES
(Dwg. No. 696-2832-00)
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DRIVER
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TRANSISTOR MTG. BLK i L
CONFIGURATION &
‘ TOP VIEW | - 10 VOLT REGULATOR
uoi cioll +275vDC ES02 130
+10vDE
A T o Lgol asol J 3 I
; - Ligeg cre' +I3.75VDCES03 N« _
ORN R936
v NOTES:
—HE.C B |. UNLESS NOTED: RESISTANCE VALUES ARE IN OHMS, 1/d4W, 10%
S R937 CAPACITANCE VALUES ARE IN PICOFARADS (pt,
82 150 INDUCTANCE VALUES ARE IN MICROHENRTS‘U:N}
Py i
10‘-§°’°' : ; R938 2. DIODE SYMBOLS
Sl ‘ \\ \\ I } 1[ 1.2K SILICON GERMANIUM ZENER
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Y B

ALL FEED THRU
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FIGURE 6-5 KI 213 AUDIO BOARD ASSEMBLY & SCHEMATIC (KI 213 S/N 2500 & Above) | 3l
(Dwg. Nos. 300-0694-01, R-0; i
Rev. 2, Dec. 1974 002-0274-04, R-6) Page 6-31
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e (U2 uzzT VIO/WHT El12  vig/WHT  + RIGHT L 'I},m Kiiid
ALL FEED THRU L_T
| @ Mi020 CAPACITORS 100pf
pp (Lg3 Clz3  WHT 12 wHT +LEFT I
R o8l VTGN EII6 WHT/GRN _ +FLAG '
I ‘MIOZC
L |ugr_cor  WHT/ORN B Ell?  WHT/ORN __ —FLAG

T

ALL FEED THRU
CAPACITORS 100pf

Above)

Page 6 -31

| SEE BLOWUP

e = P g = ——




KING
KI 201C/KI 213 /KI 214

009-5296-0|

TRANSISTOR MOUNT
CONFIGURATION
{TOP VIEW OF BOA

TYPICAL
8

FIGURE 6-5 Kl 213 AUDIO BOARD ASSEMBLY (KI 213 S/N 2499 & Below)
(Dwg. No. 300-0694-00, R-5)

Rev. 2, Dec. 1974 (Schematics same as S/N 2500 & Above) Page 6-31
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. NOTES: (CONT)

4,

NOTES:

MASK RESISTORS R9I2, R927, R937 AND R939, TP9O0I,
GROUND AREA WHICH Q90| COMES IN CONTACT WITH

AND GROUND THAT COMES IN CONTACT WITH
MOUNTING TABS AND MOUNTING SCREWS.

SPRAY BOTH SIDES OF BOARD WITH CLEAR URETHANE
SEAL COATING, KPN 016-1040-00, AFTER CLEANING.
COATING IS 95% CURED AFTER 48 HOURS AIR 9
DRYING OR 24 HOURS OVEN DRYING AT I150° F. 2
COATING TO BE THICK ENOUGH TO SEAL SURFACES,

R939
ESO

BUT FREE OF RUNS.

— e
—_—

2.

@

March, 1973

FOR COMPONENT VALUES SEE BILL OF MATERIAL 200-0495-00,

BOARDS MUST BE FREE OF FLUX AND OTHER FOREIGN PARTICLES AFTER
ASSEMBLY IS COMPLETED.

RECOMMENDED CLEANING PROCEDURE: UTILIZING A SHALLOW PAN (APPROX. II/2"
DEEP) AND APPROX. | PINT OF FLUX MANUFACTURES' RECOMMENDED FLUX

REMOVER SCRUB BOTH SIDES OF CARD THROUGHLY WITH SOFT BRISTLED BRUSH.

DRY THROUGHLY WITH AN AIR BLAST.
SOME TRACES OF FLUX AND REMOVER MAY REMAIN AS A WHITE RESIDUE.

FIGURE 6-5 KI 213 AUDIO BOARD SCHEMATIC AND ASSEMBLY DRAWING
(Dwg. No, 002-0274-04 R-0)

300-0694-00 R-0) Page 6-31
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TRANSISTOR MOUNTING
CONFIGURATION
(TOP VIEW OF BOARD)

TYPICAL

REF: B/M 200-0495-00

AUDIO AMPLIFIERS
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ey e
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METER DRIVE
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JEN DF AR
B —
E40} —E402 ~E403  ; E4D4 NO CONNECTION
c E
— E4D5 RF AMPL RF AGC DRIVE
0406 THRU G428 PRESELECTOR 10 VDC \1 G942
cai2 C4la  CAlG s -
3513 3.5
B
¢ E
Q401,402,403
Jar2 ATF'?'I'
B
ES) ezl ovec
RED/ORN
c £ esis w9950 own owo
BLK =H
Eqi4 - | S —
047-2682-01 Q404,405,429 103.000MHz +10 VDC 309.000MHz 1
. OSCILLATOR ST FLTER |
009-5295-0 % cant
_____ e <
~ £ —a ’:_D 221
cast D) |—{rass |- o\ ! TOP VIEW OF T40I
-
- e : f G40 c4g6 c408
@ T { k MOUNTING TAB—— l »—i”
c405
E413— 15 T 47 =
. LOCAL OSCILLATOR
¥ H"_J
NOTES:
ke ——E410 ~~E409 E408-— — E406
{OTES ;
= ] [.,_,_|“’4°' (REF) I, UMLESS NOTED, RESISTANCE VALUES ARE IN OHMS, 1/4W, 5%,
I FOR COMPONENT VALUES oEE BILL OF MATERIAL 200-0494-00 et CAPACITANCE VALUES ARE IN PICOFARADS (pf).
L)
LA MUST GE OF FLUY AND OTHER FOREIGN PARTICLES AFTER INDUCTANGE VALUES ARE IN MICROHENRYS( ph),
~‘ - ome - -/ —088-0066-0C /
RECOMMENDED 21 5 PROCEDUWE. UTILIZING A SHALLOW Pan (apPROX 1!/ 7 o= ] 9 2. DIGDE SYMBOLS:
DE AP PINT OF FLUX MANUFACTURES' RECOMMEMNDED FLUX ] FARSIDE ! ﬁéB 7 SILICON ZENER VARACTOR
C SCRUHB BOTH SIDES OF CARD THROUGHLY WITH SOFT BRIGTLED BRUSH R4BO— R
ORY THROUGHLY WITH AN AIR Bl AST. (REF)
1 SOME THAGES OF FlLux AND REMOVER MAY HEMAIN AS A WHITE RESIDUE
4 C40T LEAD LENGTH BETWEEN THE CAPACITOR BODY AND THE PC. BCARD 1all eyt
SHALL HE NO GREATER THAN .050 INCHES. DETA"— _A DETA“— B )
3 TAGE MEASUREMENT ONDITION [TE¥
1, UFr
4, LIGHTING:
FOR 27,5VDC OPERATION  FOR 13.75 VDC OFERATION
PIN"D" 15 27.5 VDC PIN D! IS GND.
PIN"E" 1S OPEN piN "E" 15 13,75 VDC.

FIGURE 6-6 KI 213/214 GLIDESLOPE ASSEMBLY & SCHEMATIC
(Dwg. Nos. 300-0693-00, R-4)

002-0274-02, R-3) Page 6-33
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OSCILLATOR ~ ) 30%(3}2»514:
2 I
+10¥oc | |NCREMENTAL
BIAS CONTROL
TP4OI }

LOCAL OSCILLATOR

Ra76
47K

_o ESOQ7

WHT/GRN

_ €400 AuDio QUT . E904
BLU/ORN

NOTES:

1. UNLESS NRTED, RESISTANCE VALUES ARE IN OHMS, 14w, 5%
CAPACITANCE VALUES ARE IN PICOFARADS(pf),
INDUCTANCE VALUES ARE IN MICROHENRYS( phl,

2. DIODE SYMBOLS:

SILICON ZENER VARACTOR

4, LIGHTING:

FOR 13,75 VOC OPERATION

PIN'D" IS GND.
pIN"E" 1S 13.75VDC.

FOR 27.5VDC OPERATION

PIN "D" IS 27.5 VDT
PIN"E" 15 OPEN

I50KHz
INTERPOLATOR

SEE BLOWUP

_,_J ’W\CIOE
=

ALL FEED THAU
CAPACITORS 100pf

Yhaes
56K
pPA
aza DSI0]  DSI02 e
LIo3
B
€103
- Li0o4 £
(0BMHZ £G4 4 mmmn P i .
_Lcazs ~cnz L2
T -oeut
logmHz €412 U3 peorver | g
L caso r]'-cm
o2
. Lia
LIOMHZ E409 _ QRN/BLK s
~ L can e
il Ras: Rosr L0z
75K 7% =
R454 RA62
2K 2K
Q421 Q425
y [
IIIMHZ _ E406 LIS YEL /BLK T
1 caze «Tcus
Ras3 i l%‘f’; T o2yl
q . =
c‘["\-__fp __oamiz EB Lilk GRY/WHT N
»j_ 1 casa '_;1_55042351 & e it _07Mnz__E408 T Lo erwver "
i T~ -02pt = o.smnz Es07 M0 Li09  emweveL ||
T - oamiz Es0 TS Li08  ayswnt |
0.imHz _EQN TC08 Lio7  wviorvel ;
os encroZE 401 Y97 Lio5  vio i
0.05MHZ EGS TS 1106  vEL/BRN "

ONIMYYa A18W3SSY ONY
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~—E40|
/

E4IS
C439
S o . e
B
R423
=
Ra2
4
E414—
ca
R429
I~
9
=N (gar0
y |,
"
<
4
eaiz— 4l |2
[+ 4
~
2
W —
B P
L

% TRl Y
P e roassess |

ARSI AW Lo et AE SRV M N e 1 Fal AR U B

F;

TP402

,
A%

Trsy
TN

- 3

T | LR,

LA S

S e P,

/—E405

J2i2

————047-2682~-0I

009-5255-01

MOUNTING TAB

NOTES:

—E412

| FOR COMPONENT VALUES SEE BILL OF MATERIAL 200-0494-00.

BOARDS MUST BE FREE OF FLUX AND OTHER FOREIGN PARTICLES AFTER
ASSEMPALY IS COMPLETED.

RECOMMENDED CLEANING PROCEDURE:
DEEP) AND APPROX. | PINT OF FLUX MANUFACTURES' RECOMMENDED FLUX

REMOVER SCRUB BOTH SIDES OF CARD THROUGHLY WITH SOFT BRISTLED BRUSH

DRY THROUGHLY WITH AN AIR Bl AST.

SOME TRACES OF FLUX AND REMPVER MAY REMAIN AS A WHITE RESIDUE
C407 LEAD LENGTH BETWEEN THE CAPACITOR BODY AND THE PC. BOARD
SHALL BE NO GREATER THAN .050 INCHES.

UTILIZING A SHALLOW PAN (APPROX II/z'

FIGURE 6-6 KI1213/214 GLIDESLOPE SCHEMATIC AND ASSEMBLY DRAWING

March, 1973

(Dwg. No, 002-0274-02 R-0)
300-0693-00 R-2)

SEE  BLOWUP

L —E4l0 —E409 E408—
[ |‘f40| (REF)
- /—088-0086-00 #
d ¥ ' FARSIDE £ ‘HS ¥
480—-—! [ iR ? J
{REF)
DETAIL A" DETAILL "B"
Page 6-33

|_E407

TRANSISTOR MOUNTING
CONFIGURATION
(TOP VIEW OF CARD)

Q406 THRU Q428

Q401,402,403

Q404,405,429

TP VIEW OF T40!

PRESELECTOR i
‘ R
cai2 cal4  cale S /
53 3543 3.5-13

c423
100
[
¢ R40
cal7 |88
Jz212 47 r
TO )
ANT i R409
L .BK
E50! ——%L.-HOVDC z
RED/ORN E405|
E9i6 PWR GND
BLK L
103.000MHz +10 voc
OSCILLATOR T i
C402 )40
47
Y ’ L :
50 Q40l ‘L
W dneo ohowe T &
E it IOSDOOOMHz
A R403
1K
L 402
= .39
LOCAL OSCILLATOR
NOTES:

I. UNLESS NOTED, RESISTANCE VALUES ARE IN OHMS, 1/4W, 5%
2APACITANCE VALUES ARE IN PICOFARADS({pt
INDUCTANCE VALUES ARE IN MICROHENRYS(y

2. DIODE SYMBOLS:
SILICON ZENER VARACTOR

* O @

3. VOLTAGE MEASUREMEMNT

»

CONDITIONS 332 MHZ

4. LIGHTING:

FOR 27.5VDC OPERATION , ° FOR |3.75 VDC OPERATION

PIN "D" 15 27.5 VDC - PIN"D" 1S GND.
PIN"E" IS OPEN PIN"E" IS I13.75VDC.




RF AMPL RF AGC DRIVER

GLIDESLOPE TUNING MATRIX
PRESELECTOR v Q428

|
C446
S5 S an T8 e @—
= 2.2K
| caz2
| } SUPER-REGENERATIVE e 2:)‘\‘; QUENCH
DETECTO
i ' OSCILLATOR e
J2i2
T0 T
ANT 1
£402

gg}onn .mln +10vDC
Elf -———o—_lfwn GND

103,000MHz S -l

OSCILLATOR 30?;?_?2',;“”2 |
[ c;g7 k

T " l +10 VDC
INCREMENTAL
BIAS CONTROL
T i
= 20N @Tmm.mr
LOCAL OSCILLATOR
NOTES:
IS0KHz
I. UNLESS NOTED, RESISTANCE VALUES ARE IN OHMS, I/4W, 5%. - INTERPOLATOR
ZAPACITANCE VALUES ARE IN PICOFARADS (pt),
INDUCTANCE VALUES ARE IN MICROHENRYS( ph),
2. DIODE SYMBOLS:
SILICON ZENER VARACTOR

> 5B

MEASUREMENT CONDITIONS: 232 MHZ

TOOuy

Zdb T.R.UP I
4. LIGHTING:
FOR 27.5VDC OPERATION  FOR 13.78 VDC OPERATION ::‘r CIRCUIT NUMBERS USED:
PIN"D" 1S 27,5 VDC PIN"D" IS GND. Bl e
PIN"E" IS OPEN PIN "E" IS 13,75 VDC. L405
CR406
. . Q429
Y401
E4I5
TP402

SEE BLOWUP ( | SEE  BLOWUP




GLIDESLOPE TUNING MATRIX

_E404  pF age = 12903G o
e WHT
E403  AuDIQ QUT . ES04
i BLU/ORN
Sraes Razs YRazo LRa3t
3,6K > 2,2K
56K 30K g DSIOl  DSI02 m
R424 R426 R430 R432¢ Jall
a7K 10K 2K K S Lio7 uoﬂ
! o D
409 Q410 = (SEE NOTE 4)
Q406 Q407 Q LI09 LIID |
: o —amen— E e
I0BMHZ €414 LI25 LI26  BLu/YEL | p =
i 1 cazo 0
T -o2ut » &
= o
B
o
= =2
@ 5
[
o
o
= m
: 2w
I09MHZ  E4I2 LI27 Li28 RED/YEL R Zz =
L caso | 13'4
RA45! .02p S
T wm T ,
IIOMHZ E409 LI29 LI130  ORN/BLK 5
_LC43|
T>.02)
1ovDe |
[HIMHZ  E406 LI3I Li32  YEL/BLK T
L ca3e
1“ 02puf
Q.9MHz E43 Li23 LI24  GRY/WHT N
0.7MHZ E408 LIZ| L122  GRY/YEL "
0.5MHz E4Q7 LIS LI20  BRN/YEL L
0.3MHz E4I0 L7 LIS BLU/WHT |
Q.IMHZ E4ll LIS LIS vIio/YEL 3
6.5. ENERGIZE _E401 LU Lz vio F
0.05MHZ E4I5 LU3 LI4_ YEL/BRN H
| ||

LAST CIRCUIT NUMBERS USED:

R48I|

L405, LIN-L132
C445

CR406

Q429

Y40l

E415

TP402

SEE  BLOWUP
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FARTOF A
301 RAD1 2 VAR. PHASE CHANNEL
¢ [a+ 13.75vDC i }‘_\'{' =
(0RN )
| R302 cR30!
180: 30
! A |8+ 2rsvoc vl et
| (WHT/RED) I ov 1
) - L cioe
T\ UF
L R303
2 100K
'
u |ono a3
See KI 214 Converter Board [T i S AN
on Figure 6-7 for Assembly i ~E——3} g
Drawing for KI 201C Converter I 1 _ Wy =
R318 1
Board. ! N ! L " 9B% e MOD:
—é—tBLmi 1] ilonur t lox ‘
ek LOC ADJ
LERROR_ 4D ' A e
R322 = o R325 58Y TP303
o | SIGNAL INPUT 100K ez $hook 2Of N5
{GRN/YEL) ol JPa0I W 047UF 327\
A [Tt . €%
150K S < IOE-S,HF 600K LoC |__, of % I0K R328
L ! b CENTER 2y 47K
= /1 i $R326 AP
Y 68K R331 _| €3
2K A0UF .
] . e av {BRN)
p |ILS ENERGIZE 1ol
(VI0)
; |70 AUTOPILOT COUPLER + LEFT DEFLECTION (BLU) {BL)
« | TO_AUTOPILOT COUPLER + RIGHT DEFLECTION (YEL! LYEL)
i j

FIGURE 6-7A KI 201C SCHEMATIC (S/N 10983 and above)
(Dwg. No. P/O 002-0137-00, R-10) '
Page 6-35

Rev, 2, Dec., 1974

SEE  BLOWUP

SEE BLOWUP




At

NOTE

| UNLESS OTHERWISE INDICATED ALL CAPACITANCE

VALUES ARE IN MICROMICROFARADS, ALL INDUCTANCE
VALUES ARE IN MICROMENRYS AND ALL RESISTANCE
VALUES ARE IN OHMS, 1/ WATT 10%

A+ A+
l b $ Raal R359
> 2.7K S
?0304 Wy = E 1 9960Hz DISCR. W Tk
R3699
: 5 R339
Q™ 10 )
(e, 2 PRI T REF i
0305 i Al S Q313 | 4 PHASE P
|.OUF ay
4 T 3sv
= 4|
» T'sev \
o308 : e30s P q30 = ;
. > S
‘ " CR303 A
= = = a3l
R334 R337 r:a_'eg
10K K }'
N
L ) e Zcrsos  maml L
I
¢ L +| c3a
e S v |
T 3 h 475K ' ‘ |
R328 = 1% ! CR309 |
LI 7 0 b |
(BRN) »
o
1oV
(BLY)
YEL)

WUP

&=

SEE  BLOWUP

2 DIODES ARE THUS!

—p— —D—

SILICON GERMANIUM
ZENER

3 BOTTOM VIEW OF TRANSISTORS

BASE coLL
EMIT COLL BASE @ EMIT

4. LIGHTING: FOR 27.5 VDC OPERATION
PIN "E*IS +27.5V0C
‘ PIN "F"15 OPEN

& @

VARACTOR

+13,75 VDC OPERATION
PIN *E' 15 GROUNDED
FIN'F™ 15 +13.75VBC

ML M
"




FIGURE 6-7 KI 214 CONVERTER BOARD ASSEMBLY & SCHEMATIC KI 214 S/N 2763 & Below
(Dwg. Nos.

Rev, 2, Dec.

1974

KING
KI 201C/KI 213/KI 214

SEE

[ cr R P E 8 8§
e (I
) 2 (114
[ caws | i

T30}

300-0692-00, R-0;
002-0274-03, R-0)

BLOWUP
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VOR/LOC FLAG CIRCUITRY

PART OF A
J30! F?’?‘ LAV VAR. PHASE CHANNEL
- 13.75VDC OAN 2w _ +8.2VDC +8.2vDC
L104 LIO3  E3I0 L
R302 CR3OM (BLK/WHT
200 Q304 $hA2
§ 2w 100
27.5V0C E3I12 €306

ORN/
Lio2 Lial 0K,

+| czon

40UF

T ov
- - c302
\UF

R303

*

485UF
= 3V M
R313 /
{ Q305 100 (YEL 2 WIT " g0

100K
1% >
[L Q308 Q309
GND E3 R332 ’
ol B t 10K
B e SR T e o
—1 "“)f""""‘““"‘ = 1‘\
=3 = =
| R36 | R318 R321 Q306 Rilq
E302 1K E3076 BIK [ HA2d i 2
= (BLK)| [(ORN/ oK
WHT)
LERROR ADJ| LOC ADJ. A
IGNAL INPUT CHASSIS R3z22 = 5303 ot it " B
u rsﬁ Ty O MOUNTED 100K ca2 . ] 9‘35_:‘3 dLBbJr )
LI134 L33 E JR30! —d'/w-——-l‘ 04a7UF ) T i
GRN/YED R315 ¢y R323 ) il
150K % 047UF 6OOKS™ Loc R328
] ! . CENTER 47K B.2VOC
- v R331 _L;:SHF
SEL. U
T ov
LOC ENERGIZE
V | —O
LI36 LI35 \Esot
WHT/BLK |
LI52 LISI TO AUTOPILOT COUPLER + LEFT DEFLECTION (GRY/BLUI
A B ! 7O AUTOPILOT COUPLER + RIGHT DEFLECTION {YEL/BLU) —=
CC v
LI50 LI49 l esnf [ lesos OMNI SECTION
Eaz——] | | _ o
{ORN) +13.75VDC
E903 = SRN/RED) +27.5V0C
E302 -
£0/7a—lBLKL _GND

. . i



VOR/LOC FLAG CIRCUITRY

202
+8.2V0C %‘ L N +8.2v0C +B.2VDC
T = . & !
2R369 < R34 < R34I VOR LIMITER DISCRIMINATOR l VOR/LOC DEFLECTION
4 (BLK/WHTIOE 304 600K SATOK S
: Q304 ﬁ%’él » o el 9960Hz DISCR. *:EIEEEENCE 133753 CIRCUITRY
e . . fok s 1302 AMPLIFIER »
: = 100K [~ — T, TP04 cR30S TP30S _
L€ RII3 | 6
98 skn 4 Q317
1.0UF A 3 A\ . E3NT
£ T ] -
A = 35\." cu7 A ' )33[6 I lﬁs'a
> % \ » W
Q308 - Q309 2 2 \/ W :
R332 . ’ Tiol IVIO/WHT)
e o : !E: A - MIOID
i * L Sl 5 +8.2VDC
\ = 5 Q3! 333 Q
A0UF
! e ) (yEL) E314 Ae | Traoe iov 6
i H3or [ i r‘VW—ﬂ—- 2 N
i ‘ l = Sécmoa (anm[— . ® -]I = ' {WHT)
| ‘
R|323 Q3or .”’303 + c3iq J_ E306
: WORR R pe R T | | .
475 | | ras 475k R365
R328 = | 1% s I 18LY) |E3|5 10K 1% \o0
126 s B.2voe e, e ] o——
58K s E£320¢ (BLK) E316
1 SEL T =" }
c332
40UF
1oV
. OMNI| SECTION
SEE  BLOWUP SEE  BLOWUP

NOTE
I UNLESS OTHERWISE
VALUES ARE N MICR
VALUES ARE IN MICF
VALUES ARE IN OrM

2 DIODES ARE THUS
—Pp— >

SILICON GERMA

3 BOTTOM VIEW OF T

BASE
EMIT g % )_cou_ BASE

‘ v




e R +B.2VDC NOTE
+8.2V0C & | UNLESS OTHERWISE INDICATED ALL CAPACITANCE
VALUES ARE 'N MICROMICROFARADS, ALL (NDUCTANCE
1 | VOR/LOC DEFLECTION VALUES ARE (N MICROHENRYS AND ALL RESISTANCE
3 AL NYZE , A
LETRE: R314 RB;KI VOR LIMITER DISCRIMINATOR REFERENCE R359 CIRCUITRY VALUES ARE IN OMMS, 1/A WAT T, 10
» & LAY
101c ) e W y ¢ 9960Hz DISCR. ' < PHASE i 2 DIODES ARE THUS
| . av - -y
| W] dnse 1302 AMPLIFIER s P ®_ @
Y8 : TP304 CR305 TP305 SILICON GERMANIUM
& | L Q317 ZENER VARACTOR
. i ! 3 BOTTOM VIEW OF TRANSISTORS
T / ! Q316
' 4 38V \ ' BASE coLL
¥ s U X4 “\\_/ , } EMIT_ }‘. COLL BASE EMIT
T asv
4
; +8,2v0C
*cnaos & s| | #8.=vaC ‘
E308 :
Q3ll {GRN) =~
RI61 | 1p30g £
(yeL) E314
) [T (WHT)
: — SZ cr308 :aamr
36 S = I
L cais —L_cia !
~ UF R338 ™ IUF ™ 1K R365
B 475K ’I 1 I 100
1% | o
4
L E3l6
£220
=
~N
b
;h
=l
C E 2
=
2@
(! ©
m |
28
| 55
=
— = ‘é
Y
=
[ ]

SEE BLOWUP
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FIGURE 6-7 KI 214 CONVERTER BOARD ASSEMBLY
(Dwg. No. 300-0692-01, R-4)

Rev. 2. Dec. 1974 (Schematic Sce S/N 8000 above)

SEE BLOWUP

(S/N 2764-7999)
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i

RAZS e Ay
: é ﬂ S
e " ol
m CR3105 ? éﬂﬂ L E —_— e —
frifesal- L @ R 301 2o =i

L ez 2 =
e
A - ] I
e s : b =
e} | S

e
€306 —
T301

R347

cll4

g
Cis4

E301
E 302

E304
E305

E307
E308
E309

E3I0
E3N

EJ2
E3I13

E3I5
E314

E3le

E37
E38

E319
E320

FIGURE 6-7 KI 214 CONVERTER BOARD ASSEMBLY & SCHEMATIC KI 214 S/N 8000 & Above

Rev, 2, Dec.,

1974

(Dwg. Nos. 300-0692-02, R-0;
002-0274-03, R-4)

SEE  BLOWUP
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VOR/LOC FLAG CIRCUITRY

PART OF
300 evnc ' mor oo A VAR. PHASE CHANNEL o
| S AV eaupe +8.2VDC €30 i - +8.2VDC
| : L7 cicz T E310 e L
e
Q30l , $ a4 R369 $ R34l VOR LIMITER D
R302 CR30! } R312 > M $ 27k - lSCRIMWAATOR » REFE
; ! Q304 3RIZ = A } 9960Hz DISCR. . ! Bl
27.5VDC | 3 +| cio ' - SY R339 ; €324
» /RED £ 40UF ' 10K R142 1302 IuF AMP
v ooy, T l AN, 100K [~~~ T, TP304 CRIOS TR30S 35y
J I 5 Q305 “;3'0’ o] csor
il —r
\ .OUF .
ALL FEED Nn3 = I 27*_"[\ S
THRU =
CAMCITORS S logx
100pf 1'% y S i l o
o L e B 2 Q308 : Q309 paas Q310 rans Lpass
BLK EJ W R 27K T |UF
¢ e © * clos €309 | 10K b (ot ‘_IT’
Li2e = _I‘UF AUF b_&m_j J = = =
—)p————  r30 '
B le 150K = = - — —— el
r 1 AN LR E3 e
R316 318 R321 .
ez | AR | £3078 Bik | i 22306 e MO A ol yEL) E34
L (aLk) TR 0K o—
= | I'wnm VG AR . y craos  (ernl 1 ci3p
S |ERROR 4D S CE _L [ | 1UF
JASSIS A322 = g 58 E306
u [ | o MOUNTED 100K T e 3ok 337 D $R3y L1 GG .-|:c:u5 R33e | I l R352 c329
(e al T E TP30I —""“'—__L 047UF 15K T W WE - 78 JuE OIUF l | Rasi 475k 00K F W
R315 ¢ b c31_ R323 ) = 315 10K 1%
 mm— = 1% | 8LU) |
'50'&-L 04TUF 6D0K$ Loc / { ':3;: ————9 CR309 L ] [
. | i CENTER 471 geyoe o i ) e 0 CCRRER DT L s
1 L e WA— ) E3200(8L8)
s
Loc
ENERGIZE
wiek | \.
V 0
w7 oz T €300
op LUz 02 TO AUTOPILOT COUPLER + LEFT DEFLECTION (GRY/BLU)
e R 70 AUTOPILOT COUPLER + RIGHT DEFLECTION (YEL/BLU}
") Liza uzq: E311 £309
L~ L e OMNi SECTION
o
£90? :
£917+lBLKI GO

SEE BLOWUP E




RE]] - +8.2VDC +8.2VDC
P4 |
ol = B R e e 11
To A\MOIC PHASE
= oK. = 1302 AMPLIFIER
$1oou FE===1 TP304 CR305 TP305 *
+| c3o07 N\ i

R335
6.8IK

R334
10K

-J—CSIG

C314 L
4B5UF \(Ilalrs R338 f]'\ \UF
3v " 475K
1%
"N

2vDC

T

Nt

l*

—
(]

QUF

Y|

|
f_f asy
CR303 «
Qall {GRN) ECSOB
tver) E314
» JBe [
' - S\chaoa wanil | -]I
L-C321

™ O1UF

CR309

|
E306 l
| | Rasi
| aLyy 315 10K
(98] A J
—{—4 E3200(BLK)

\v

Q314

R354

AN,

11—AA
WA~

R36I
470

Q315

TP308

-

Q317

Q3|8

f.')'

+8.2VDC_ 1 recip

ADJ 3

R362
100

S R367
;- N0

500 | -
SR358

’_j 160

L R364
100

R365
100

*R363 e

VOR/LOC DEFLECTION
CIRCUITRY

C334

=

MIOID

E3l6

EMNT

E3i8

™2 200UF

(VIO/WHT)

{WHT)

SEE BLOWUP

NOTE

| UNLESS OTHERWISE |NDICATED ALL

VALUES ARE
VALUES ARE
VALUES ARE

2 DIODES ARE

—

SILICON

CAPACITANCE

IN MICROMICROFARADS, AL L INDUCTANCE
IN MICROHENRYS AND ALL RESISTANCE
IN OHMS, I/4 WATT 10 %

3 BOTTOM VIEW OF TRANSISTORS

/FASE
wu__! )cou. BASE

<

THUS
GERMANIUM @ @('
ZENER VARACTOR
coLL .
EMIT

INIMYYO A1SNISSY ONY
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TRANSISTOR MTG.
CONFIGURATION

TOP VIEW

Q902
¥
h
f
4
FIGURE 6-8 KI 214 AUDIO BOARD ASSEMBLY & SCHEMATIC S/N 8000 & Above
(Dwg. Nos. 300-0694-01, R-0;

Rev., 2, Dec, 1974
SEE BLOWUP ;
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| Above

90Hz. SELECTIVE
+lovoe AMPLIFIER

METER DRIVE
CIRCUITRY

R905 +10vdC
e 901c ) —_— +10VDC
R9I3 1 o9 TPg0I care Q903 :‘:32 ol s P/0 J211
= 2fgovm: 162K 1% . =8 Wt SRS ) 2 E,;mcu% 0. WHT/BRN EFLECTION LOAD
19018 | T 100 750K/1% * y o——*—'-“:. < BAN Y_| + DOWN
’ €903  R920 ,—_ ot E9NS TCI20  GRN/WHT + DOWN
13 506 £TS.04Tu 2, EKi 100K T e
< Call = + (924 3335° ka0 a2 uz2 MIOIB
) Wem] 5] 5S¢ RECTIFIERS I'ﬁs\? . 92 1 e ORN/BLL(GRY s Load
N% +10vVDC tH E9| Li23
C9I0 ——C9l9 cgm + C925 B & S —_ A5 GRN/RED |pp | -5 FLAG
o2ndT o0 45 R924 |5om Q904 R930 gsz  TC23  ganswhr -G.5. FLAG
R9IB CR305 $i00K : i e
2.15K 2 + ’ Rog1 =
fan6 Is010 R923 +C9|5 i 3 ESCS CI8 LUB  GRN
1.5M CRI06  2\00K T 21 S— W |+up
+10VDC T 927 | E906 ORN/WHT +up
+10VDC = 500 =
304 50Hz.
cso |50Hz. SELECTIVE W c%%a s |
15V Al AMPLIFIER
L nga MIOIA
/4]
AUDIO AGC l
. DRIVER coze _L
TRANSISTOR MTG RO39 1oq g E90 | BLU/WHT +6,5, FLAG
- 4TK E909 ci2l L2l
CONFIGURATION £a0s , AuDIO IN ES04 R90S GEEL] L G LIZ] GRN/BRN E+G.S. FLAG
TOP VIEW BLU/ORN R9O7 22K 10K T
2.2K = ALL FEED THRU
l CAPCITONHS 100!
ESQ7 RF AGC _ Eq04
A WHT /GRN
€309, GND  E97 -~ R E913 GND___ E405
BLK o s BLK
oI |0 VOLT REGULATOR
+275VDC E902 130
EaineD Lso! 0901 | 4 +I0VDC
E311 _+3.75VDCEJ03 ; e N R T T P PO S B e S koL +IOVDC __ E402
ORN RED/ORN
c901 9 RS35 R936
iy } Qo07 29I 2Ll NOTES:
|. LNLESS NOTED: RESISTANCE VALUES ARE IN OHMS, 1/4W, I0%.
CR90I R937 CAPACITANCE VALUES ARE IN PICOFARADS(!).
62V 3150 INDUCTANCE VALUES ARE IN MICROHENRYS(ph). _L——u
938 2. DIODE SYMBOLS: L
12K SILICON GERMANIUM ZENER -
3 VOLTAGE MEASURMENT CONDITIONS. 332MHz
7FO0uv
2db r.R.UP
Page 6-39
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R903

TRANSISTOR MOUNTING
CONFIGURATION
{TOP VIEW OF BOARD)

i ———

CR904

t+— CR903

E913
1 ——E905
—— ROI2

R937

¥

FIGURE 6-8 KI 214 AUDIO BOARD ASSEMBLY S/N 7999 & Below
(Dwg. No. 300-0694-00, R-5)
(Schematic same as S/N 8000 & Above) Page 6-39

Rev, 2, Dec. 1974
SEE BLOWUP
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KI 201C /KI 213 /KI 214

. MOTES: (CONT))

MASK RESISTORS R9I2, R927, R937 AND RS939, TP9O0I,
GROUND AREA WHICH Q901 COMES IN CONTACT WITH

AND GROUND THAT COMES IN CONTACT WITH
MOUNTING TABS AND MOUNTING SCREWS.
SPRAY BOTH SIDES OF BOARD WITH CLEAR URETHANE e
SEAL COATING, KPN 016-1040-00, AFTER CLEANING. 8K
COATING IS 95% CURED AFTER 48 HOURS AIR Ig&‘—a-ﬂ-onovn.) coar

DRYING OR 24 HOURS OVEN DRYING AT 150° F. 13 L e o
COATING TO BE THICK ENOUGH TO SEAL SURFACES, cor f, _L> o q\%%%‘

R903
R939
ES04
R9I15

BUT FREE OF RUNS. - + 18K
c922 -
&R904 Ipf AUDIO AMPLIFIERS
Ro3z s 'OM ok RSIO R943  gg08
220 | , 20K 6.8K
+lovnc0—-~—<[—4[h_
R903, oA -
lOM 3 474 I90IA ’ l*c? 1 :
]D—Iﬁv——-li h sal ¥ !‘,g{;’ = TI_-\:.‘" 3
10 > o
0208l — — 009-5296-0I TFC%S [_” he m%‘g‘? AUDIO AGC
1 + DRIVER
R939
TRANSISTOR MOUNTING SR
CONFIGURATION EA0S e
(TOP VIEW OF BOARD) 2.2K
E9OI
ECB g30s, Gnp  EJT . - —
l I l BLK © B
l l A m R90I 10 VOLT REGULATOR
TYPICAL ean jpemsvoe egor Bo o, aioi 1
R ' gs01 9307 R%E— 1 £31| +3.75VOCES03 22l N -
! i o 0o — R938 ORN caon
DRSS e iy A ] T . T = 80 R935
~ / L..Oul"(rLiN}).L\Dc')' |~|- Jgrs. CR30I
L S 5ass52 o 62V
0 = = o
2 5 30I0I00nn.e o g 8
N o
o
?
o
]

NOTES:

L. FOR COMPONENT VALUES SEE BILL OF MATERIAL 200-0495-00.

2. BOARDS MUST BE FREE OF FLUX AND OTHER FOREIGN PARTICLES AFTER
ASSEMBLY 1S COMPLETED.
RECOMMENDED CLEANING PROCEDURE: UTILIZING A SHALLOW PAN (APPROX. Il/2"
DEEP) AND APPROX. | PINT OF FLUX MANUFACTURES' RECOMMENDED FLUX REF: B/M 200-0495-00
REMOVER SCRUB BOTH SIDES OF CARD THROUGHLY WITH SOFT BRISTLED BRUSH.
DRY THROUGHLY WITH AN AIR BLAST.

' 3. SOME TRACES OF FLUX AND REMOVER MAY REMAIN AS A WHITE RESIDUE.

FIGURE 6-8 KI 214 AUDIO BOARD SCHEMATIC AND ASSEMBLY DRAWING
(Dwg. No. 002-0274-01 R-0)
March, 1973 300-0694-00 R-0) Page (-39

SEE  BLOWUP ' |
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9-5296-0I

TRANSISTOR MOUNTING
CONFIGURATION
(TOP VIEW OF BOARD)

TYPICAL

REF: B/M

METER DRIVE

90Hz. SELECTIVE CIRCUITRY
+10vDC AMPLIFIER
»” +10vDe
ﬁgM I90lC Q906 (90Hz) +10VDC
i TPEIOI cal: R932 P10 J211
Rat3 cos \ It ’ Q903 IK  E9ILI39 LI wHY/BRN :
€908 =100 v CR903 __ % ’ S AT R e X | DEFLECTION LOCAD
ISOlB c907 Q4 ?SOKH'.' ! * 4 % __E9MLIA) Lia2 BRN | v | 4 pown
§ —otlovag : 2 R922 o con \ E9I5 GRN/WHT
13 IO'.';EN 1% T~ 04Tl CR904 T 27T >
2 : QL Coll = Fooza= ::gggs PK”IEBDB 145 LI46
> L s
. 5'?61“ o q *—) Mg 0ot piovec RECTIF!ERS o ) > A0 — fner s OBN/BLY_25 £ aG LOAD
= T s8 R3I4 A } Q905 +10VDC 6 €912 1147 148 GRN/RED |on | s FLaG
& 16K [ol:]1s] Col9 54 ol * co25 R930 Eol L
coz2 RIS 027 loe o CR905 2fG0K T{?\?’" y ;_sa o BAN/WAT “0.5.£LAD
a'é‘(; AUDIO AMPLIFIERS ,2-)5“ Sy 1
o E905 L137 LI38
ROIO n?u Q008 L L5M IQOID CRY0E Ioagns ’-]5(:23:3 o L8 GRN E]*u"
+iovDe L 5y R927 s ORN/WHT
+10VDC & = = 500
+ cgg? Hg4n ISOHz. SELECTIVE (150Hz) +1OVDE
T amt Sazg AMPLIFIER
= 5V ’ Q902
AUDIO AGC ~ :
DRIVER »
_ - " o~ E910 BLU/WHT +6,5, FLAG
£909 Li43 L144 '
£904 L R909 RT90! R925 L——o-Lwé—".m_EMLEzjw S. FLAG
EA0D oy O 22K X 10K
BLU/ORN R907
2.2K = i —
I+ coos ]
T 100t { E907 RF AGC  pa04
= 15V L —— - T WHT /GRN
E9I GND
£309, oo E7 - . _ — . 1ol 8 - £405
BLK l_
RS0 10 VOLT REGULATOR
GarRED rersve 08 X% Ls0l Q30 }' THOVDC €901
CUEIN +13.75V0C £303 2.2uh 7N\ 0.C S ] Ll o +l0vDC ‘E;g?oan
g R936
it NOTES:
|. UNLESS NOTED: RESISTANCE VALUES ARE IN OHMS, I/4W, 10%.
R937 CAPACITANCE VALUES ARE IN PICOFARADS ().
150 INDUCTANCE VALUES ARE IN MICROHENRYS(un).
RO38 2. DIODE SYMBOLS:
1.2K SILICON GERMANIUM ZENER

200-0495-00

3. VOLTAGE MEASURMENT CONDITIONS

(dh TR UP

LAST CIRCUIT No's USED
LS0I,LI37 thru L14B

c 28

RG4S

CR Y06

Q9ag

E“7

TP30I

[ =0l

SEE  BLOWUP
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KING RADIO CORPORATION,

.‘ 400 NORTH ROGERS ROAD OLATHE, KANSAS, U.S.A.




General Aviation Avionic products manufactured by
King Radio Corporation (hereinafter called King) are
warranted against defects in design, workmanship and
material under normal use for which intended for one
year after warranty registration provided such
registration occurs within eighteen months of the
factory shipping date,

King's limit of liability hereunder shall be to provide
necessary parts and labor to repair said product,
transportation charges prepaid at either King factory
or an authorized King Service Cenfer. King shall not be
liable for consequential or other damage or expense
whatsoever therefore or by reason thereof.

ONE FULL YEAR WARRANTY

This warranty shall not apply to any product which has
not been installed by an authorized King Installation
Facility in accordance with the installation manval, or
which has been repaired or allered in any way so as to
adversely effect its performance or reliability, or
which has been subject to misuse, contamination,
negligence or accident.

This warranty is in lieu of all other General Aviation
Avionics guarantees or warranties expressed or
implied. King reserves the right to makt design
changes, additions to and improvements in its products
without obligation to install such in products
previously manufactured.
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KI 201C/KI 211C/KI 212
VOR/LOC-OBS INDICATOR

SECTION |

GENERAL INFORMATION
L1 INTRODUCTION

This manual contains information relative to the physical, mechanical and electrical

characteristics of the King Radio Corporation Silver Crown, KI 201C, KI 211C and
KI 212,

1.2 PURPOSE OF EQUIPMENT

The King KI 201C VOR Indicator is designed to operate with VHF navigational equipment

(such as the KX 170, KX 170A or KX 175) to provide OMNI (VOR) or LOCALIZER (LOC)

information, The VHF navigational receiver receives and detects the omni or localizer

information, The KI 201C converts this information to dc signals which drive the LEFT-
RIGHT needle und the TO-OFF-FROM flag of the visual indicator,

The KI 211C LS Indicator performs the same functions as the KI 201C, In addition, it
contains a glideslope receiver and the visual indicators include an UP-DOWN glide-
slope needle with an OFF warning flag,

. KI 212 GS/ORBS indicator performs much of the same functions as the KI 211C, The

basic difference being in that the KI 212 is a OMNI/LOC indicator with a glideslope
receiver,

1.3 UNITS AND ACCESSORIES SUPPLIED

A, King Equipment Installation Kits which include mating connectors, mount-
ing racks, mounting hardware, lamp filters, etec,, are as follows,

KI 201C Installation Kit No, 050-1057-00
KI 211C Installation Kit No, 050-1110-00
KI 212 Installation Kit No, 050-1212-00
1.4 ACCESSORIES REQUIRED, BUT NOT SUPPLIED
A, Navigation Antenna and Cables
B, Headphones and loud speaker:

1, Headphones: Low impedance type, 300 to 1,000 ohms

2, Loud Speaker: Voice coil impedance 3 to 6 ohms nominal

. March, 1971 Page 1-1
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1.5 LICENSE REQUIREMENTS

No special Federal Communications Commission license is required to operate this

equipment,

1.6 TECHNICAL CHARACTERISTICS

KI 201C/KI 211C/KI 212 INDICATOR

SPECIFICATION

CHARACTERISTIC

SIZE:
KI 201C VOR Indicator:

KI 211C ILS Indicator:

WEIGHT:

KI 201C VOR Indicator:
KI 211C ILS Indicator:

POWER REQUIREMENTS:
KI 201C VOR Indicator:

KI 211C ILS Indicator:

LOCALIZER CENTERING:

GENERAL

KI 212 GS/OBS Indicator:

KI 212 GS/OBS Indicator:

2.5 lbs,
3. 0 1bs,
1bs,

14VDC
100ma (day)
220ma (night)
200ma (day)
320ma (night)
100ma (day)
220ma (night)

VOR/LOC

needle width)

3. 26 X 3. 25 X 8, 3 inches
(8. 265 X 8, 255 X 21,082 centimeters)
3.25 X 3,25 X 8. 3 inches
(8, 255 X 8, 2556 X 21, 082 centimeters)
3.25 X 3,25 X 8, 3 inches
(8. 255 X B, 265 X 21, 082 centimeters)

28VDC
100ma (day)
160ma (night)
200ma (day)
260ma (night)
100ma (day)
160ma (night)

Within £10% of standard deflection (+1/2

Page 1-2

March, 1971
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KI 201C/KI 211C/KI 212
VOR/LOC-OBS INDICATOR

KI 201C/KI 211C/KI 212 INDICATOR

SPECIFICATION

CHARACTERISTIC

LOCALIZER SENSITIVITY:

OMNI ACCURACY:

OMNI SENSITIVITY:

SENSITIVITY:
CENT ERING:

SPURIOUS RESPONSES:

. SELECTIVITY:

EXTERNAL L.OAD:

db tone ratio will give full scale
deflection

o

:10° of course width gives full scale
deflection

GLIDESLOPE

M0uv for half flag and 60% of standard
deflection

Within 10% of standard deflection (200uv
lto 30, 000uv)

At least 40db down

150KHz minimum 6db bandwidth
600KHz maximum 40db bandwidth

Nill operate an external autopilot load,

. March, 1971

Page 1-3




2.2
2.3

2.4

KING
KI 201C/KI 211C/KI 212
VOR/LOC-0OBS INDICATOR

SECTION 11
INSTALLATION

CONTENTS

General
Unpacking and Inspecting Equipment
K1 201C/KI 211C/KI 212 Installation

Cabling

ATP
GRID

2422

2A23



2.1

e
KING
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SECTION i
INSTALLATION

GENERAL

This section contains suggestions and factors to consider before installing the KI 201C/
KI 211C/KI 212 Indicator. Close adherence to these suggestions will assure a more
satisfactory performance from the equipment,

2.2 UNPACKING AND INSPECTING EQUIPMENT

lixercise extreme care when unpacking each unit. Make a visual inspection of each unit
lor 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 reship-
ment, The KI 201C/KI 211C/KI 212 installation will conform to standards designated

by the customer, installing agency and existing conditions as to unit location and type
of installation,

. 23 Kl 201C/KI 211C/KI 2)Z INSTALLATION

(a)

(b)
(c)
(d)
(e)

(r

Carefully select the KI 201C/KI 211C/KI 212 panel location for unobstructed
vision, minimum parallax and adequate clearance for the instrument case and
installation of cables and connectors,

Refer to FFigure 2-6 for the KI 201C/211C mounting dimensions.
Refer to I'igure 2-7 for the KI 212 mounting dimensions,

A standard 3 1/8" instrument hole is required,

Secure the KI 201C/211C/212 firmly in place,

The installing agency will supply and fabricate the external cable. The plugs
required are supplied by King Radio,

—NOTE -
System interconnect wiring diagrams
can be found in the installation section
of the KX 170A /175 Maintenance Manual,

. March, 1971 Page 2-1
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(g) Autopilot connection: The KI201C/211C/212 are capable of driving an autopilot
load of 1KQ, The deflection sensitivity of the KI 211C/212 Glideslope should be
readjusted. Potentiometer R465, located in the KI 211C/212 unit, is used to
compensate for the additional 1KQ load, No adjustment is necessary if the auto-
pilot is of the high impedance type (over 10KQ2). No adjustment is necessary in
the KI 201C or KI 211C VOR/LOC with the addition of an autopilot load (1KQ) be-
cause the comparator circuit has a very low ocutput impedance, With the addition
of a 1K load the deflection sensitivity will change from 20° course width to
approximately 22°,

An omni error adjust potentiometer, R316, is accessible from the front of the
indicator by removing the OBS knob, This is for final calibration of the omni
system after installing in aircraft, The range of the error pot is approximately
+5°, [t should he noted that this potentiometer does not affect localizer center-
ing,

RG-188/U coaxial cable is recommended for the glideslope antenna interconnect.
Refer to I'igure 2-1 for connector assembly, z

(h) RNAV Connectinn KI 212 Only: Refer to the KNC 610 Maintenance/Overhaul

Manual for information dealing with RNAV installations and subsequent I¥, A, A,
Approval, o
2.4 CABLING
(a) The length and routing of the external cables musi be carefully studied and plann-

ed prior to installation, Awvoid sharp bends and placing cables too near the air-
craft control cables,

(b) I"abricate the external cables in accordance with the installation drawing that
fulfills the system requirement,

—NOTE-

Use good quality stranded wire that will
not support a flame and with at least 600
volt insulation, It is recommended that
the mike audio line be in a shielded-
twisted pair,

Page 2-2 March, 1971 .
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FIGURE 2-2A KI 201C CONNECTOR PIN LOCATIONS
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P301  030-2002-00
B |—0.1MHz CONTROL (GLIDESLOPE) —e
C |—POWER INPUT -
D |—VOR/LOC INPUT —
E |—INST LIGHT DIMMER -
F |—INST LIGHT DIMMER = -
H f—ILS COMMON -
J =+ LEFT DEFLECTION = -
K K =+ RIGHT DEFLECTION —
1 L |-+ UP DEFLECTION —-
M |—+ DOWN DEFLECTION -
2 N —0.3MHz CONTROL —
I P |—ILS ENERGIZE a
| R |—0.5MHz CONTROL -
C S |—0.7MHz CONTROL — -
T |—0.9MHz CONTROL —
U |—111MHz CONTROL -
V 1—110MHz CONTROL -
W [—108MHz CONTROL >
X |—109MHz CONTROL —a
P401 030-0035-00
—?—GLIDESLOPE ANT =
P301 030-2000-00
C F—NAV 13.75VDC INPUT #16AWG -
K D |—VOR/LOC OQUTPUT &
I E |—INST LIGHT DIMMER -
2 F [—INST LIGHT DIMMER = -
0 H |—ILS COMMON -
| J |—+ LEFT DEFLECTION = -
C K |—+ RIGHT DEFLECTION -
P [—ILS ENERGIZE -

Page 2-6
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P/0 P301  030-2144-00.

OBS ''DY -9
—LIGHT DIMMER -
~ILS ENERGIZE s
—0.9MHz CONTROL
—0BS "E"
—LIGHT DIMMER
—+27.,5VDC—NC
—108MHz CONTROL
—0BS "F"
—SWITHCHED A/C PWR, +13.75VDC IN
—0. 5MNz CONTROL
*—OBS lIGli
—GND
—0.1MHz CONTROL
_OBS HHH
—+ TO
—GS + FLAG
—110MHz CONTROL
'—'OBS lICII
—+ FROM
—+ UP AUTOPILOT
—0.3MHz CONTROL
—~ FLAG
—~+ FLAG
—GS - FLAG
—0.7MHz CONTROL
~-+ RIGHT
—+ DOWN AUTOPILOT
—109MHz CONTROL
-+ LEFT
—111MHz CONTROL

-

i

4 4 8 4 A
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ﬂumcnmgw—cxz-::-]m-uzzxu:cn:mcowb
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FIGURE 2-5 KI 212 CONNECTOR PIN FUNCTIONS

(Dwg. No, 696-2805-00 R-1)
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SECTION 11l
OPERATION

31 GENERAL

All controls required to operate the KI 201C/KI 211C/KI 212 are located on the units
front panel and on the front panel of the related NAV/COMM transceivers,

3.2 KI 201C/KI 211C 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 course selected serves as a reference for all VOR indications.

3.2,2 VOR/LOC DEVIATION INDICATOR

The VOR/LOC deviation needle indicates the direction and amount of deviation from the
selected VOR course or localizer path. The angular deviation is toward the proper

. flight path in normal operation.

The VOR/LOC warning {lag is fully visible when the VOR or LOC signal is unreliable,
The VOR TO/IFROM flag indicates the direction "to" or "from'' the VOR station,

3.2.3 GLIDESLOPE DEVIATION INDICATOR (KI 211C/KI 212)

The glideslope deviation needle indicates the direction and amount of deflection from the
glide path, The deflection is toward the direction of flight required to maintain the
proper decent path, The glideslope warning flag is visible when the glideslope signal

is unreliable or the receiver has malfunctioned.

3.3 Kl 201C/Ki 211C

3.3.1 VOR OPFPERATION

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 I'SS 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
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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 unit
the "To-From' flag indicates ''"T'o'" 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 dev-
iation needle, goes to the left, the aircraft course must be adjusted to the left. Main-
taining a centered deviation needle will provide automatic course compensation for
wind drift,

While flying a selected VOR course often times it can be noted that the deviation needle
moves erratically about the center or moves a few degrees to one side and eventually
returns to center, This action is refered to as VOR scalloping or course bends,

Scalloping is generally caused by irregularities in terrain and metal objects located
near the VOR station. Scalloping is more noticable at lower altitudes and in any case
should be ignored,

Aircraft position can be easily determined by consecutively selecting two VOR stations
and determining the "from" radial. By projecting appropriate radial lines from the
VOR station the aircraft location may be identified as the intersection of the two radial
lines,

LOC WARNING
VOR/LOC NEEDLE FLAG

GLIDESLOPE
WARNING FLAG

GLIDESLOPE
NEEDLE

OBS KNOB

AZIMUTH CARD

FIGURE 3-1 KI 201C/KI 211C/KI 212 CONTROLS
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3.3.2 KI201C/KI 211C/KI 212 LOCALIZER OPERATION

Localizer circuits are automatically energized when an ILS frequency is selected on the
KX 170A/KX 175 NAV receiver, 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 indicating the signal is reliable,

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

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 local-

izer 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,

3.3.3 KI211C/KI 212 GLIDESLOPE OPERATION

The glideslope (horizontal) needle provides the pilot vertical steering information during
ILS aprroaches, The glideslope circuitry is energized when the associated localizer
frequericy 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 roemain on the glideslope, If the glideslope needle deflects upward the aircraft

is belov- the glideslope and must climb to center the needle, If the needle deflects dcwn-
ward the aircraft is above the glide path and must descend to remain on the glide patl
When the needle is centered the aircraft is on the glide path,

3.4 POST-INSTALLATION CHECKOUT

An operational performance flight test is recommended after the installation is comi-
pleted to insure satisfactory performance of the equipment in its normal environment,
To check the communications transceiver, maintain an appropriate altitude and cortzizct
a ground station facility at a range of at least {ifty nautical miles, Contact a ground
station close in, Place the squelch knob in the test position and listen for any unusval
electrical noise which would reduce the COMM receiver sensitivity by increasing the
squelch threshold. If possible, verify the communications capability on both the HIGH
and LOW ends of the VHF COMM band,
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I'o check the VOR/ILS System select a VOR frequency within a forth nautical mile range.
l.isten 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=-I"ROM indications.
Check the VOR accuracy.

—NOTE -

At low altitudes VOR ground station
scalloping may be present,

IFlight test the [LS operation by flying a simulated [LS approach, Check localizer LEIT-
RIGITT deflection and, if applicable, glideslope dellection, Check the localizer accuracy
in relation to the IS runway, Check the glideslope accuracy in relation to the published
LI.S approach altlitude,

Page 3-4 March, 1971 .




e’
. ki 201 /8" Fc /ki 212

VOR/LOC -OBS INDICATOR

SECTION IV
THEORY OF OPERATION
CONTENTS ATP

GRID

4.1 General 4-1 2C04
4.2 KI 201C/KI 211C 4-1

4.2.1 Variable Phase Circuitry 4-2 2005
4.2.2 VOR/Limiter/Discriminator 4-2

1.2.3 Resolver B301 4-3 2C06
4.2.4 Relerence Phase Amplifier 4-3

4.2.5 VOR/LOC Warning and To-From Flag Circuitry 4-4 2007
4.2.6 Localizer Circuitry 4-4

- 1.3 KI 211C/KI 212 Glideslope Operation 4-5 2C08
4.3.1 General 4-5
4.3.2 RF Amplifier 4-5
4.3.3 Oscillator/Tripler 4-5
4.3.4 Super-Regenerative Detector 4-5

4.3.5 Glideslope Tuning Matrix 4-6 2cC09
. 4.3.6 Detector 4-6
4.3.17 Audio Amplifier 4-6
4.3.8 S0Hz Selective Amplifier 4-6

4.3.9 90Hz Rectifier 4-7 2Cl0
4.3.10 150Hz Selective Amplifier 4-17
4.3.11 150z Rectifier 4-7
4.3.12 Flag Amplifier 4-7




b4
KING
KI 201C/KI 211C/KI 212

VOR/LOC-0OBS INDICATOR

SECTION IV
THEORY OF OPERATION

41 GENERAL

‘The KI 201C and the KI 211C I[ndicators contain the same VOR/LOC converter, However,
the KI 211C Indicator contains additional circuitry to provide glideslope information,

The KI 212 Indicator contains the same glideslope circuitry as the KI 211C and also
performs the functions of a VOR/LOC Indicator without the VOR/LOC converter circuit-
ry.

42 KI 201C/KI 211C

The composite navigation signal is applied to potentiometer R315, The arm of R315 is
DC isolated from the succeeding circuits by coupling capacitors €302, €312, and 321
(See Figure

4,2,1 VARIABLE PHASE CIRCUITRY

The composite navigation signal is coupled through C302 to the base of amplifier @301,
The 30Hz selective amplifier, consisting of Q301, Q302 and Q303, provides three
successive DC connected stages, Diode (C'R307 provides temperature compensation
for Q301 and Q302, [eedback around the 30Hz amplifier is accomplished by a bridged
"T" network comprised of C308, €309, R317. The bridged "T" network is tuned to
3011z by selectled resistor R317. Thus the input to the amplifier will be 30Hz and all
other signals will be greatly attenuated, The amplifier output is coupled through €305
to the primary of T301,

4,2,2 VOR LIMITER/DISCRIMINATOR

The composite navigation signal is coupled to the limiter circuit by C321. The limiter,
which consists of Q311 and CR303, effectively removes any amplitude modulation on the
navigation signal. Capacitor C321 effectively blocks the 30Hz signal and passes the
9960 I'M signal. Diode C303 and the base to emitter junction of Q311 provides the
diode limiting action, The limiter output is amplified by Q312., The amplified output
from Q312 is applied to a conventional I'M discrimination circuit consisting of 1302,
CR304 and CR305. The discriminator recovers the 30Hz reference phase signal and
eliminates 9960 M signal. The discriminator 30Hz output is the input to emitter
follower Q313, The output from Q313 is applied to resolver B301 and also to VOR/LOC
switch Q308, The VOR/LOC switch is turned "on'" by the 30Hz applied to the base,
During the conducting state of Q308, the bases of Q306, Q307, Q309 and @310 are at
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ground potential and therefore are not functional, For localizer operation, (paragraph

4, 2, 6) no 301z is applied to the base of Q308, therefore Q306, Q307, Q309 and Q310
are functional,

4,2,3 RESOLVER B301

The resolver input is the output from Q313, The outputs from the two rotor windings of
13301 are combined through a phase shifting network comprised of 328, R351 and R352.
Potentiometer R351 permits the quadrature adjustment for VOR mode. The resolver

output is the input to a three stage D-C coupled, 30Hz, selective amplifier (Reference
Phase Amplifier).

4. 2,4 REFERENCE PHASE AMPLIFIER

The 30Hz selective amplifier, consisting of Q314, Q315, and Q3186, provide three succes-
sive D-C coupled amplifier stages. Diode CR308 provides temperature compensation

for Q314 and Q315. Ieedback around the three stage 30Hz amplifier is provided by a
bridged "T'" network comprised of 315, €316 and R338, The bridged "T'" network is
tuned to 30Hz and all other signals will be greatly attenuated,

The selective amplifier output is coupled through €333 to the primary of transformer
1T303. The output from terminal 3 of T303 is coupled through flag threshold diode
CR302 to transformer T301, The variable phase voltage output from T301 is connected
to the secondary of 1303, The phase of the two input voltages is compared and the
resultant voltage is amplified by comparators Q317 and @318, 'The D-C output from the
comparators controls VOR/IL.OC indicator 1302, If the phase inputs to T303 are exactly
90° or 270° out of phase, there is no output from Q317 and Q318 and the VOR/LOC
needle is centered. When the phase inputs to T303 are exactly in phase or 180° out of
phase the output from Q317 and Q318 is maximum and the needle is deflected to a
maximum, ‘T'hus any variation of phase change between the two maximums will deflect-
ion the VOR/I.OC needle proportionally,

To illustrate the operation, suppose the aircraft is heading due north from a VOR
station. The reference and variable phase signals reaching the aircraft are in phase,
The 0° radial of the KI 201C/211C course card is beneath the course index, giving a

90° phase difference into the comparator and a zero output from the comparator, The
VOR/LOC needle is centered, If the aircraft deviates to the 359° radial, the signals
reaching the aircraft are 359° (1°) out of phase. Since the phase shift in the resolver
circuit is the same as for the 0° radial, the inputs to the comparator are 91° out of
phase, An output from the comparator results, and the VOR needle deviates to the
right. If the aircraft deviates to the 2° radial, the reference signal requires a 90°
phase shift to center the needle, It receives only a 90° shift in the circuit so the signals

into the comparator are 88° out of phase. An output results, causing the needle to
deviate to the left. When the aircraft is heading south from a station, the course card
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would normally be set so the 180° radial is beneath the course index, The resolver phase
shift would then be 270° If the aircraft drifted off course, the phase shift required to

put the inputs to the comparator 90° out of phase would be less than, or greater than,

270° depending on direction of drift. An output from the phase comparator and a VOR/
LLOC needle deviation results,

4,2,5 VOR/LOC WARNING AND TO-FROM FLAG CIRCUITRY

The output from T301 is the input to comparators Q304 and Q305, The phase relation-
ship between the variable 30z and the reference 30Hz is rectified by comparators Q304
and Q305, The output from the comparator controls the TO-I"ROM flag. The comp-
arator output also controls the warning {(OFF) flag which utilizes the same meter move-
ment as the TO-I"ROM flag., Resistor R341, R339 and capacitors C307 and C317 phase
shifts the reference phase input to T301, 90°, [f the VOR needle is centered, the ref-
erence phase signal and variable phase signal entering the TO/ FROM phase comparator
will be either in phase or 180° out of phase, The TO/IFROM phase comparator has a

de output of proper polarity to pull the "TO" indication into view when the signals are

in phase, while the "I"ROM'" indication is in view when the signals are 180° out of phase.
If the signals into the comparator are not in phase or 180° out of phase, the output will
be less than maximum. The output decreases to zero at 90° or 270° phase difference and
the TO/I"ROM window in blank, The relative phase of the two signals is dependent upon
the direction of the aircraft from the station with respect to the direction set beneath the
course index. When a heading of the direction given beneath the course index would
direct the aircraflt toward the station, a "TO" indication is given, When the heading of
the direction given beneath the course index would direct the aircraft away from the
station, a "FFROM" indication is given, Only the direction of the aircraft from the
station affects the indicator, not the heading of the aircraft with respect to the station.

4.2, 6 LOCALIZER CIRCUITRY

The composite navigation signal is coupled through €312 to the base of amplilier Q307,
The output from Q307 is coupled through the secondary winding of resolver 3301 to a
three stage dc connected boradband amplifier consisting of Q314, Q315 and Q316, Since
diode CR308 is forward biased, limiter @311 is disabled and therefore VOR/LOC switch
Q308 is biased off (paragraph 4, 2, 1). Since Q306, 309 and Q310 are biased ''zn"
through R333 and Q308 is biased "off" due to the absence of a 30Hz output from Q313,
the converter is in the localizer mode, Amplifier Q309 eliminates the 30Hz notch
filter, consisting of 315, C316 and R338, When the filter if disconnected from the
base of Q314 the selective amplifier becomes broadband, Since the amplifier is now
broadband, the localizer signals (90 and 150Hz) are processed in the same manner as
the VOR signal (paragraph 4, 2, 3). The localizer signals now control the localizer
needle deflection, Transistor Q310 effectively grounds one side of the meter, This
assures that the output signals from the comparator provides a "to'" indication when
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operating in the localizer mode. Diode CR302 provides a stand-off voltage such that
the alarm flag is visible when the 90 and/or 150Hz modulation signal is unreliable,
Amplifier Q306 effectively disconnects the 30Hz notch filter from the base of Q301 to
broadband the amplifier, The bridged "T" network is tuned to 120Hz by potentiometer
R321, The bridged "T" network has the characteristic of phase shifting the signals that
are coupled through the network, The frequencies below resonance (90Hz) are shifted
approximately 90° lagging, Thus, the composite localizer signal is amplified by the
selective amplifier, the 90Hz and 150Hz components are phase shifted (separated) per-
mitting use of the same comparator circuit as employed in the VOR mode, The local-
izer signals are now compared in the same manner as the VOR signals. The resultant
output from T301 and T303 control the warning and TO-FROM flags and the LEFT-
RIGHT deviation of the VOR/LOC needle, respectively,

4.3 KI 211C/KI 212 GLIDESLOPE OPERATION
4,3.1 GENERAL

The glideslope receiver contained in the KI 211C/KI 212 is a ''superregenerative" rec-
eiver, A superregenerative receiver uses a detector circuit that oscillates continuously
at the received frequency. This oscillation is broken up or "quenched' at a frequency
slightly above the upper audiability limit of the human ear, or about 15KHz, This is
called the squeg frequency or rate, and is established by a separate tank circuit, This
produces a third frequency, which could be called an "IF'" frequency. The advantages
are extreme sensitivity, simplicity and a minimum number of parts are required.

4,3.2 RF AMPLIFIER

The glideslope signal is coupled through a single section tunable LC filter (1.402-C308)
to the emitter of common base rf amplifier Q402. The output from Q402 is coupled
through a second single section tunable L.C filter (L404, C409) to the emitter of super-
regenerative deteclor Q403,

4,3,3 OSCILLATOR/TRIPLER

Oscillator Q401 generates a 96, 025MHz crystal controlled frequency, The oscillator
output frequency is coupled to a tank circuit consisting of C413 and L407, The tank
circuit is tuned by C413 to triple the oscillator output frequency, The tripler output
(228, 075M1z) is capacitively coupled to the base of Q403,

4, 3.4 SUPLER-REGENERATIVE DETECTOR

The superregenerative detector mixes the two input signals to provide an [-I" output
frequency. The emitter-base junction provides the mixing and the base-collector
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provides amplification, The detector produces a ''squeg" frequency of approximately
15KHz, The output frequency of Q403 is variable from 41, 225MHz to 46, 925MHz in 20
increments covering the glideslope channels, The superregenerative detector output
I-F frequency is tuned to the desired frequency by varactor CR403. The varactor is
tuned by a voltage from the glideslope tuning matrix, (See paragraph(4, 3, 4) Diode
CR404 provides temperature compensation for the base circuit of Q403, Diode CR405
provides temperature compensation for varactor CR403. The superregenerative
output is capatively coupled to the base of detector Q404,.

4,3,5 GLIDESLOPE TUNING MATRIX

The glideslope tuning matrix which provides the D-C voltage for tuning varactor diode
CR403 consists of twenty resistors and twenty switching transistors.

The wafer switch S107 (in the KX 170) provides a ground for the emitter of the transis-
tors, while S106 (in the KX 170) provides the base bias, The collector of each transis-
tor is connected to a precision resistor which, when the particular transistor is on, will
form a voltage divider network with R409 in the KI 211C.

When a glideslope frequency is selected, for instance 110, 3MHz, the MUz wafer applies

a ground to the emitters of Q911-915, The base bias thru 5106, the KMz wafer, is

applied to Q902, Q907, Q912 and Q917. This would cause only Q912 to turn "ON", .
connecting R912 to ground thru the transistor, The 46, 4K resistor is connected thru

[.406 in the KL 211C to R409, providing the proper voltage to tune the varactor diode

CR403,

4,3.6 DETECTOR

Detector Q404 effectively eliminates the squegging signal and detects the desired audio.
The squeg signal is eliminated by the RC time constant., The audio output, which is
AGC controlled, from @404 is the input to audio amplifier Q405,

4,3,7 AUDIO AMPLIFIER

The input to audio amplifier Q405 is the detected audio output (90[z and 150Hz) from
(404, The amplified output from Q405 which is also AGC controlled is coupled through
centering potentiometer R432 to the 80Hz and 150Hz selective amplifiers,

4,3.8 90Hz SELECTIVE AMPLIFIER

The 90Hz selective amplilier, consisting of Q407 and Q409 further amplifies the

audio input, The 90Hz notch filter consisting of C441 through C443 and 1443 through
R445, effectively removes the 150Hz component from the composite signal. Thus the
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output from amplifier Q409 is the 90Hz signal, The amplifier output varies proportional
to the amount of 90Hz signal received, The amount of signal received is dependent up-
on the location of the aircraflt with respect to the glide path, ‘This 90Hz signal is the in-
put to a full wave rectifier,

4,3.9 90lz RECTIFIER

The full wave rectifier, consisting of diodes CR408 and CR409, provides a D-C output
from the 9001z input, 'The D~C output voltage varies proportional to the 90Hz input. The
rectifier output is amplified by D-C amplifier ©411, If the 90Hz input to the rectifier

is greater than the 150Hz input the 90Hz rectifier output is greater, thus deflecting the
meter movement, The reclifier output is also employed as an AGC voltage to control
the gain of Q404 and Q405,

4, 3.10 150Hz SELECTIVE AMPLIFIER

The 150Hz selective amplifier, consisting of Q406 and Q408, functions in the same
manner as the 90Hz selective amplifier (paragraph 4, 3, 8) except that the 150Hz signal
is used and the 90Hz signal is eliminated,

. 4, 3,11 150Hz RECTIFIER
The 150Hz full wave rectifier consisting of CR406 and CR407, functions in the same

manner as the 90Hz rectifier (paragraph 4, 3, 9), except that the 150Hz signal controls
the meter movement.

4, 3.12 FLAG AMPLIFIER

The input to flag amplifier Q410 is the D~C output from the 90Hz or 150Hz rectifier,
‘The amplifier output is applied to warning flag meter movement 1401, Potentiometer
R457 is used to set the amount of current to activate the flag movement,
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SECTION V
MAINTENANCE

3.1  TEST EQUIPMENT REQUIRED
The following test equipment, or equivalent, is required to properly adjust the KI 201¢C/
KI 211C/KI 212, All test equipment must be properly calibrated before adjustments
are started,

a) Auxilary Power Supply: Heath Model IP-20

b) Digital Voltmeter: Digitec Model 201 (preferred)

c) VTVM: Heath Model [IM-13

d) VOR/LOC Signal Generator: Collins Model 479S-3

e) Glideslope Signal Generator: Boonton Model 232-A (Preferred)

) Oscilloscope: Tektronix Model 454
3.2 Kl 201C/KI 211C/KI 212 ADJUSTMENTS

9.2,1 KI201C/KI 211C VOR ADJUSTMENTS

Refer to Section 6. 2. 4 for VOR
Adjustments in KI 213/214 Manual

Rev. 1, March, 1973 Page 5-1
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Connect an oscilloscope or ACVTVM (I, 5 volt scale) to TP302, Figure 5-1,

Set the tone localizer to the Cal 90Hz position. Note the indication displayed
by the oscilloscope or VI'VM,

Set the tone localizer to the Cal 150Hz position, Note the indication dis-
played by the oscilloscope or VTVM,

Adjust R321, Figure 5-1 to obtain an equal output in steps e and f,
Apply a standard localizer centering signal to the converter,

Adjust localizer centering control R323, Figure 5-1 to center the VOR/
LOC deviation needle,

Check steps, e, f, and g,

Set tone loc for 4db, 150Hz and select R331 for needle deflection to fourth
Dot.

Repeat steps h and i.

5.2.2 KI201C/211C LOC ADJUSTMENTS

Page 5-2

Refer to Section 6, 2, 4 for 1LOC
Adjustments in KI 213/214 Manual
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—

h Adjust R363 (reciprocal potentionmeter) Figure 5-1, and R316 (zero potentiometer)

for zero error on zero (0) degrees heading of the KI 201C/KI 211C.

—NOTE—

Shift the VOR generator omni track
from zero (0) to 180 degrees. If the
error falls in the same area between
zero (0) and 180 degrees, adjust R363,
If the error shifts from one side to
the other between zero (0) and 180
degrees, adjust R316.

i) Check course sensitivity for 20 degreces + 1 degree.
1 Repeat steps b through j for proper alignment,

k) Change the VOR gencrator and KI 201C/211C toa 90 degree heading,

1) Adjust R351, Figure 5-1 to center the VOR/LOC needle.,

m)  Check reciprocal of 270 degrees to + 2 degrees. If more than + 2 degrees,
adjust R351 for a balance between 90 and 270 degrees,

n) Repeat steps m and n for proper alignment,

5.2.3 KI211C/KI 212 GLIDESLOPE ADJUSTMENTS

—NOTE—

KI 211C - 2 Service Bulletin installa-
tion is recommended prior to alignment.

a) Channel the NAV receiver to 109, 3MHz (GS channel 332, O0MHz)., Connect the
VTVM between chassis ground and the Junction of R409 and C417, Figure 5-1,
Adjust R410, [Figure 5-1, to obiaina 3,2 to 3.7 volts DC indication on the
VTV M,

h) Adjust C418, Figure 5-1, to the maximum clockwise {(CW) position, then
counter-clockwise (CCW) one-fourth (1. 4) turn,

) Connect the 232-A output Lo the KI 211C/KI 212 antenna jack, Set the glideslope
signal generator to 332, 0MHz. Set the 232-A output level to insure needle and
flag dellectinn,

cl) Connect the VTVDM, (settothe +DC scale) to TP403, IFigure 5-1. Adjust
the 232-A output, starting at 20uv minimum, to obtain a 0.6 to 0.8 volt
indication of the VIVM, If a 0.6 voll indication is not obtained, adjust

Rev, 2, Dec, 1974 Page 5-3
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the 232-A output until a maximum indication is obtained. This maximum
indication may occur at 20uv or 10, 000uv. The lowest possible inpul should
be used,

Sequentially adjust T401, €408, C409 and (413, Figure 5-1, to obtain a
maximum indication on the VITVM,

—NOTE-

It is important to decrease the 232-A
output during adjustments to keep the
voltage at TP403 between 0.6 and 0, 8
volts,

Set the 232-A output to 20uv and observe that a 0, 6 to 0, 3 volt indication
is displayed by the VI'VM,

Adjust R457, FFigure 5-1, until the alarm flag is just out of view,

Set the 232-A signal generator output to 700uv and tone ratio to the 0db
position. Adjust R432, [Figure 5-1 to center the KI 211C/KI 212 glideslope
needle,

Set the 232-A signal generator tone ratio to 2, 0db UP (15011z), Adjust
R465, Figure 5-1 for upward needle deflection, centered between the
first and second dots,

Set the 232-A signal generator tone ratio to 2, 0db DOWN (9011z). Observe
that the KI 211C/ Kl 212 provides equal deflection,

Set the 232-A signal generator output to 20, 000uv and the tone ratio to
CAL 150Hz. Observe that the OFF warning flag is visible and the KI 211/
K1 212 glideslope needle is deflected to the maximum up position.

Set the 232-A signal generator tone ratio to CAL 9011z and observe that the
OFF warning flag is visible and the glideslope needle is deflected to the
maximum "down'' position,

—NOTE -

If the flag is not visible, R457 is
adjusted incorrectly, repeat steps
g through m,

March, 1971
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m)  Set the 232-A signal generator output to 20uv at 335, OMHz, Channel the
NAV receiver to 110, 3MHz,
n) Adjust ('418 to obtain a maximum voltage (AGC) at T1°403,

o) Set the 232-A signal generator to 329, 3MHz, Channel the NAV receiver
to 108, 9MIilz,

p) Adjust T401, IFigure 5-1, to obtain a maximum voltage (AGC) at 'I'P403,
q) Perform steps n through g until a peak AGC voltage is obtained,
r) Set the NAV receiver to 109, 3Mlilz, Set the 232-A signal generator output

to 20uv at 332, OMHz, Observe that the warning flag is concealed; if
necessary, repeat steps g through m,

s) Check the remaining frequencies for proper tracking, 'The sensitivity on

any channel should be better than 20uv, full flag,
' 53 GENERAL

Maintenance information contained in this section includes inspection procedures,
cleaning, semiconductor replacement, and troubleshooting procedures,

5.4  VISUAL INSPECTION

The following visual inspection procedures should be performed during the course of
maintenance operations,

a, [nspect all wiring for frayed, loose, or burned wires,

b, Check cable connections, making sure the plugs are free from corrosion
and are properly secured,

c. Check all components for evidence of overheating, b reakagc vibration,
corrosion, or loose connections,

d, Check all capacitors and transformers for leaks, bulges, or loose conn-
ections,
e. Inspect relay and switch contacts for pits or arcing,

SEE BLOWUP
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PIOCA Me, 100 Microvolts, Omni Signal 0, 110, 5 Mc, 100uv, Loc Signal, Needle Centered

sipgnal generator output to 20uv at 335, OMIlz, Channel the
- to 110, 30 Hz,

o obtain a maximum voltage (AGC) at T 1P403.

signal generator to 3259, 30z, Channel the NAV receiver

Arm of R=115 (T1’-301)
Vertical = .1 Volt per cm.
Horizonal 1O Millisecomn] per o,

Arm of R-315 (TP-301)
Vertical = .1 Volt per cin,
Horizontal = & Millisecond per em.

[“igure 5-1, to obtain a maximum voltage (AGC) at T1’403,
s n through q until a peak AGC voltage is obtained,
‘cceiver to 109, 301z, Set the 232-A signal generator output

.M Hz, Observe that the warning {lag is concealed; if
2peat steps g through m,

Emitter of Q=303 (TP-102 Collector of Q-307 (TI*-303)
Vertical = 1 Volt per ¢, Vertical = .2 Volt per ¢m,

vining frequencies lfor proper tracking, The sensitivity on Horizontal - 10 Millisecond per . Torizonall-l 5IMIlaEcond jer /e,

hould be better than 20uv, full flag,

butained in this section includes inspection procedures,
:placement, and troubleshooting procedures.

Ematter of Q=413 (T'1"=304) Junction of R-353 and (_f-.’!ﬂ {T1-307)

tion procedures should be performed during the course of

‘ing for frayed, loose, or burned wires,

‘onnections, making sure the plugs are free from corrosion
:rrly secured,

vponents for evidence of overheating, breakage, vibration,

* loose connections,

acitors and transformers for leaks, bulges, or loose conn-

and switch contacts for pits or arcing.

SEE  BLOWUP
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FIGURE 5-1 KI1201C/211C/212
POINT AND ADJUSTMENT LOCATIONS

March, 1971

Vertical = 1 Voll per cm.
Horvizontal - 10 Millisecond per cm,

Junction of R-353 and C-328 (T1-307)
Vertical = .1 Vol per em.
Horizontal - 10 Millisecond per amn,

Emitterof Q-116 (T1*-308)
Vertical < 1 Volt per cm,
Horizontal - 10 Millisecond per cm,

Vertical = .05 Volt per cm.
Hovizontal = 6 Millisecond per cm,

Emitter of Q=316 (T17-304)
Vertical - 1 Volt per cm,
Horizontal - 5 Millisecond per cm.

Emitter of Q=303 (T1-302)
Vertical - 1 Volt per cm,
Horizontal - 5 Millisecond per cm.

FIGURE 5-2 KI201C/211C VOR/LOC WAVESHAPES

SEE  BLOWUP
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3.5 CLEANING

a, Using a clean lint-free cloth lightly moistened with an approved cleaning
solvent remove the foreigh matter from the equipment case and unit front
panels, Wipe dry using a clean, dry, lint-free cloth,

b, Using a hand controlled dry air jet (not more than 15 psi), blow the dust
from inaccessible areas. Care should be taken to prevent damage by the
air blast,

c, Clean electrical contacts with a burnishing tool or cloth lightly moistened
with an approval contact cleaner,

d, Clean the receptacles and plugs with a hand controlled dry air jet (not more
than 25-psi) and a clean lint-free cloth lightly moistened with an approved
cleaning solvent, Wipe dry with a clean, dry, lint-free cloth,

9.6 SEMICONDUCTOR REPLACEMENT |

[t is recominended that semiconductors not be tested or replaced until unsatisfactory

. performance is observed,

5.7 SEMICONDUCTOR MAINTENANCE
5.7.1 GENERAL

Due to the wide utilization of semiconductors in this eleclronic equipment, somewhat
different techniques are necessary in maintenance procedures, [n solid state circuits

| the impedance and resistances encountered are of much lower values than those encoun-

| tered in vacuum-tube circuits, Therefore, a few ohms discrepancy can greatly affect

| the performance of the equipment. Also, coupling and filter capacitors are of larger
values and usually are of the tantalum type. llence, when measuring resistances, an
instrument very accurate in the low resistance ranges must be used, and when measuring
values of capacitors, an instrument accurate in the high ranges must be employed.
Capacitor polarity must be observed when measuring resistance,

5. 7.2 SEMICONDUCTOR TEST EQUIPMENT
Damage to semiconductors by test equipment is usually the result of accidentally

applying too much current or voltage to the elements., Common causes of damage [rom
test equipment are discussed in the following paragraphs.

. March, 1971 Page 5-17
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9,7.2,1 Transformerless Power Supplies

Test equipment with transformerless power supplies is one source of high current,
However, this type of test equipment can be used by employing an isolation transformer
in the AC power line,

5,7.2.2 Line I'ilter,

It is still possible to damage semiconductors from line current, even through the test
equipment has a power transformer in the power supply, if the test equipment is pro-
vided with a line filter, This filler may function as a voltage divider and apply half
voltage to the semiconductor. To eliminate this condition, connect a ground wire from
the chassi of the equipment under test before making any other connections.

5,7.2,3 Low-Sensitivity Multimeters,

Another cause of semiconductor damage is a multimeter that required excessive

current to provide adequate indicator, Multimeters with sensitivities of less than 20, 000
ohms-per=-volt should not be used on semiconductors. A multimeter with low sensitivity
will craw too much current through many types of small semiconductors, causing
damage., When in doubt as to the amount of current supplies by a multimeter, check the
multimeter circuits on all scales with an external, low-resistance multimeter connected
in series with the multimeter leads, If more than one milliampere is drawn by the
multimeter on any range, this range cannot be safely used on small semi-conductors,

9.7.2.4 Power Supply

When using a battery-type power supply, always use fresh batteries of the proper
value. Make certain that the polarity of the power supply is correct for the equipment
under test, Do not use power supplies having poor voltage regulation,

5, 7.3 SEMICONDUCTOR VOLTAGE AND RESISTANCE MEASUREMENTS

When measuring voltage or resistances in circuits containing semiconductor devices,
remember that these components are polarity and voltage conscious. Since the values
of capacitors used in semiconductor circuits are usually large (especially in audio,
servo, or power circuits) time is required to charge these capacitors when an
ohmeter is connected to a circuit in which they appear, Thus, any reading obtained is
subjected to error if sufficient time is not allowed for the capacitor fo fully charge,
When in doubt if may be best in some cases to isolate the components in question and
measure them individually,

Page 5-8 March, 1971
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5. 7.4 TESTING OF TRANSISTORS

A transistor checker should be used to properly evaluate transistors, If a transistor
tester is not abailable, a good multimeter may be used, Make sure that the multimeter
meets the requirements outlined in preceeding paragraph 5, 7, 2. 3. Always check the
value of the bias resistors in series with the various transistor elements, A transistor
is very sensitive to improper bias boltage therefore, a short or open circuit in the bias
resistance may damage the transistor, I‘or this reason, do not troubleshoot by shorting
the various points in the circuit to ground and listening for clicks,

—CAUTION -

If a transistor is found to be defective,
make certain that the circuit is in good
operating order before installing a re-
placement transistor, If a short circuit
exists in the circuit, putting in another
transistor will most likely result in burn-
ing out the new component, Do not de-
pend upon fuses to protect transistors,

5, 7.4.1 PN P 'I'ransistor,

To check a PNP transistor, connect the positive lead of the multimeter to the base of the
transistor and the negative lead to the mitter, Generally, a resistance reading of 50, 000
ohms or more should be obtained, Reconnect the multimeter with the negative lead to
the base, With the positive lead connected to the emitter a resistance value of 500 ohms
or less should be obtained, When the positive lead is connected to the collector a value
of 500 ohms or less should be likewise obtained,

.7.4.2 NPN Transistor,

o

Similar tests made on an NPN transistor should produce the following results: With the
negative lead of the multimeter connected to the base of the transistor the value of resis-
tance between the base and the collector should be high, With the positive lead of the
multimeter connected to the base, the value of resistance between the base and the
collector should be low, If these results are not obtained, the transistor is probably
defective and should be replaced,

5, 7.5 RIEPLACING SEMICONDUCTORS
Never remove or replace a plug-in semiconductor with the supply voltage turned on,

Transients thus produced may damage the semiconductor or others remaining in the
circuit, If a semiconductor is to be evaluated in an external test circuit, be sure that no

March, 1971 Page 5-9
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more voltage is applied to the semiconductor than normally is used in the circuit from
which it came,

Use only a low heat soldering iron when installing or removing soldered-in-parts, Use
care in the handling ol printed circuit boards, When removing a part from a printed
circuit board, first unbend the crimped leads, Use only the necessary amount of heat
to unsolder the part, Clear excess solder from mounting eyelets, making sure that
mounting holes are clear before installing new parts. When removing a transformer ot
other part having a multiple number of leads, straighten (unbend) all leads first and
then heat leads one at a time, working around the part, until the part can be gently
"rocked out'',

When installing or removing a soldered-in semiconductor grasp the lead to which heat

is applied between the solder joint and the semiconductor with long-nosed pliers. 'T'his
will dissipate some of the heat that would otherwise conduct into the semiconduclor from
the soldering iron. NMNake certain that all wires soldered to semiconductor terminals
have [irst been properly tinned so that the necessary connection can be made quickly,
Excessive heat will permanently damage a semiconductor,

When soldering is required to remove a component from a semiconductor socket, remove
the semiconductor to prevent damage to the semiconductor,

In some cases, power transistors are mounted on heat-sinks that are designed to
dissipate heat away from them, I[n some power circuits, the transistor must also be
insulated from them, I[n some power circuits, the transistor must also be insulated
from ground. Often, this insulating is accomplished by means of insulating washers
made of fiber and mica. When replacing transistors mounted in this manner, be sure
that the insulating washers are replaced in proper order, Before installing the mica
washers treat them with a film of silicone grease. This treatment helps in the transfer
of heat. After the transistor is mounted, and before making any connections, check
from the case of the transistor to ground with a multimeter to see that the insulation is
effective,

¥
is

3

TABLE 5-1 ¥I1201C/KI 211C/KIL 212 INDICATOR TROUBLE CHART

INDICATION PROBABLE CAUSE REMEDY

LLOC OK, Omni inoperative 10KHz discriminator cir- Check voltage
cuit inoperative, No 301z around Q311,
signal at emitter of Q313 to @312, T302,
switch unit from LOC to and Q313,
VOR mode,

Page 5-10 March, 1971
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INDICATION

PROBABLE CAUSE

REMEDY

Not enough L.-R needle
deflection

I"lag inoperative in LOC
mode, l.-R needle and
"TO-1FROM" OK

L-R OK

Glideslope

One channel deé.d

IFlag Alarm
inoperative

Omni OK, LOC inoperative

"TO-1'ROM" inoperative

No reception on any channel.

One of the two amplifiers
weak or dead

VOR signal from NAV
receiver weak

Transistor Q310, diode
CR302, or resistor R315
defective

Defective part T301, C306,
[301, CR302, R339, C307
or C317

Oscillator nut functioning,
Superregenerative det-
ector inoperative or not
properly tuned, Voltage
variable capacitor CR403
defective

T ransistor or precision
resistor in matrix circuit
defective

Open potentiometer R457
or defective transistor
Q410

Check for open

pot R321 and R323,
Check voltage and
waveform at T P302
and TP308,

Check alignment per
alignment instruc-
tions (100uv R-F
input to NAV re-
ceiver should pro-
duce 0, 3VRMS
composite VOR
signal at Pin D of
converter), Check
for open pot R315,

Replace defective
part

Replace defective
part,

Check voltage around
oscillator circuit

given on schematic,
Replace crystal,
Check voltages
around Q403,
Replace CR403.

Replace transistor
or tor, Also check
continuity 5203 and
5211

Replace potentiomete
or resistor

March, 1971
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INDICATION PROBABLE CAUSE REMEDY !
No deflection of 1402 Open potentiometer R465, Replace defectlive
("up-down'' meter) Defective meter 1402, part,
Needle will not center, Defective part in 90Hz or Check voltage and
150Hz selective amplifiers waveforms around
amplifiers,

3.8 TROUBLESHOOTING THE KI 201C/KI 211C/KI 212

The KI 201C and KI 211C Indicators contain the same VOR/I1.OC circuitry. However,
the KI 211 Indicator contains additional circuitry to provide glideslope information,
Therefore, information pertaining to both the KI 201C and KI 211C (VOR/LOC T rouble-
shooting) is given in section 5-9 and information pertaining to the KI 211C/KI 212
(Glideslope Troubleshooting) is given in Section 5-10,

5.9 TROUBLESHOOTING THE VOR/LOC CONVERTER

5, 9.1 VARIABLE PHASE CIRCUITRY (Figure 5-3)

The Variable Phase circuitry consists of the three stage selective amplifier Q301, Q302,
and Q303. Its selectivity is provided by the bridged '"T'" network consisting of €308,
(309, R317 and (depending upon VOR or LOC mode) R316, R318 and R321. Its output

is coupled through C305 to the primary of T301,

A, VOR OPERATION

In the VOR mode, transistor switch Q306 is biased off, removing R321 from
the circuit, The bridged "T" filter around the amplifier is tuned to 30Hz by
R316, The amplifier thus becomes a 30Hz selective amplifier,

=

5.9.1.1 Troubleshooting Procedure (VOR Operation. )

Using an oscilloscope check TP301 for a VOR input signal, If present, check for 30Hz
signal at TP302, If no signal appears at TP302, trace the signal starting at TP301 and
working towards 'T'P302, [‘urther aid in isolating the problem area can be obtained from
the typical D-C operating voltage levels given in Figure Check Q306 to insure that
it is disabled. Check the bridged '""I'" circuit by applying a variable frequency audio sig-
nal at TP301 and checking T 1’302 for a peaked output at 30z,

Page 5-12 March, 1971
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B, [L.OC OPERATION

The operation for the LOC mode is similar to that given for the VOR mode
(5. 9.1), The exception being that transistor switch Q306 is conducting and
R321 is placed in parallel with R316 and R318, tuning the bridged "T'" net-
work to approximately 120Hz. The amplifier then becomes a 120Hz selective
amplifier,

5,9.1.2 Troubleshooting Procedure (LOC Operation)

I"he procedure lor the .LOC mode is similar to that given for the VOR mode (5. 9, 1, 1)
with the exception of using a L.LOC input signal and that the bridged "T" circuit is tuned
to approximately 120Hz, Q306 should be conducting (Refer to IFigure 5-10 for the
typical D-C operating voltage levels),

SEE BLOWUP
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5,9,2 VOR LIMITER/DISCRIMINATOR (Figure 5-4)

The limiter consists of CR303 and Q311. Q312 is an amplifier driving the discriminator
transformer T302, Capacitors C322 and C323 allow the transofrmer to be tuned to pro-
vide discriminator action at 9960Hz, Diodes CR304 and CR305, resistors R344 and R345,
and capacitors C325 and C326 complete the discriminator circuitry, The VOR limiter
and discriminator are functional only in the VOR mode., In the LLOC (ILS) mode, diode
CR308 grounds the base of Q312 thus preventing it from operating,

5,9.2,1 'Troubleshooting Procedure

Using an oscilloscope, check TP301 for a VOR input signal, Check the collector of

Q311 for an amplitude limited output (square wave 9960FM only), Check @311 and CR303
for proper limiting action, Check to insure CR308 is not grounding the collector of Q311
in VOR mode. Check the collector of Q312 for amplified 9960 FM, Check TP306 for
proper 30Hz demodulated AM signal, I[f not present check the discriminator transformer
T302 for proper alignment (See alignment procedure, Section 5, 7), Check discriminator
circuit components for proper operation (CR304, CR305, R344, R345, €325 and C326),
Check output of emitter follower @313, If no output is observed, check Q313 and
associated circuitry (See I'igure 5-10 for typical D-C operating voltage levels).

5.9.3 RESOLVER B301 (Iigure 5-4)
The resolver is actively functional only in the VOR mode, The input winding receives

its input from the output of Q313. The outputs from the two rotoer windings are com-
bined through a phase shifting network consisting of C328, R351 and R352,

(&

.9.3.1 Troubleshooting Procedure,

Using an ohmmeter, check the three resistor windings for D-C continuity, The follow-
ing is a chart listing the approximate resistances of the windings, measured with the
resolver connected (without removing the leads).

WINDING RESISTANCE (OHMS)
Green-Black 200
Yellow-Brown 560
Blue-Brown 400
Yellow-Blue 960

Check the phase shift network for proper operation,
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5.9, 4 VOR/LOC SWITCHING (Figure 5-4)

A, VOR OPERATION

In the VOR mode, a 30Hz output is developed at the emitter of Q313,
and is coupled through 327 to the base of Q308, During each positive
nalf cycle of the 30Hz signal Q308 conducts, (314 is therefore shorted
to ground 30 times a second, Since the time constant of R333 and C314
is long compared to the 30Hz discharge rate, a net result of approx-
imately zero volts appears across CR314, Since this point controls the
bias to transistor Q©306, Q307, Q309 and Q310, they will all be non-
conducting in the VOR mode,

5.9.4.1 Troubleshooting Procedure (VOR Operation),

After determining that a 30Hz signal is present at the emitter of 0313, a voltage check
of transistors Q306, Q307, Q308, and ®310 should provide an indication of proper
operation (See I'igure 5-10 for typical D-C operating voltage levels, )

B, LOC OPERATION

In the L.LOC (ILS) mode, the anode of CR308 is grounded disabling the .
limiter and discriminator circuits., Since the discriminator is dis-

abled and no 30Hz M signal is present, no output is developed at the

emitter of Q313 and switching transistor Q308 remain biased in the

off condition, Since Q308 is biased off, €314 is allowed to charge,

turning on Q306, @307, Q309 and ®310,

5.9.4.2 Troubleshooting Procedure (LLOC Operation),
A voltage check of transistors Q306, Q307, Q3U3 Q309 and Q310 should provide an
indication of proper operation, Note that Q307 i- forward biased in the linear operating

region, whereas Q306, Q309 and Q310 are used as switches and are biased into sat-
uration (See Figure 5-10 for typical D-C operating voltage levels),
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5, 9,5 REFERENCE PHASE AMPLIFIER (Figure 5-5)

The reference phase amplifier consists of three transistors: Q314, Q315 and Q316. [ts
output is coupled to T303 through capacitor €333, By the use of switching transistor
Q309, and the network consisting of R335, R338, C315 and €316, this amplifier becomes
a 30Hz selective amplifier with a bridged "T" feed back network when operating in the
VOR mode and becomes a broadband amplifier when operating in the LOC (ILS) mode,

A, VOR/LOC OPERATION

In the VOR mode, transistor switch is biased off placing R335 into the
circuit which becomes (in conjunction with R338, €315 and C316) a 30Hz
bridged "'T" network around the amplifier,

5,9,5.1 "Troubleshooting Procedure (VOR Operation),

Using an oscilloscope check T P308 for a 30Hz signal at 'TP308, If no signal appears,
trace the signal starting at the base of Q314 and working towards TPP308, The typical
D-C operating voltage levels (See I'igure 5-10 can give further aid in isolating the
problem area, Check Q309 to insure that it is disabled, Check the bridged "T"
circuit by applying a variable frequency audio signal at 'T P301 and checking T P 308
for a peaked output of 30Ilz,

B, LOC OPERATION

[n the 1.OC mode, the operation is similar to that of the VOR mode. The
exception being, that transistor switch Q309 is conducting, therefore
shorting across R335. This eliminates the 30Hz bridged "T'" network
and the amplifier becomes broadbanded,

5.9.5.2 ‘Troubleshooting Procedure (LLOC Operation),

The procedure for the [.OC mode is similar to that given for the VOR mode with the
exception that a I.OC signal is used and that the bridged "T" circuit is disabled making
the amplifier broadbanded, Q309 should be conducting, (Refer to IFigure 5-10 for
typical D-C operating voltage levels),

5.9.6 LOCALIZER AMPLIFIER (FFigure 5-5)

The Localizer Amplifier Q307 operates only in the localizer mode. It receives its
signal from T P301 through phase shift network R322, R323 and C311, Its output is
coupled to the input of the Reference Phase Amplifier through the secondary of the
resolver 3301,
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A, VOR OPERATION

The amplifier is disabled in the VOR mode by the switching transistor
Q308 which removes the bias voltage from Q307,

9,9,6,1 Troubleshooting Procedure

Check Q307 and Q308 for proper operation by comparing the measured D-C voltages
with the typical D-C operating voltages given in FFigure 5-10 for VOR mode.

B, LOC (ILS) OPERATION
Q307 operates as an amplifier only in the LOC (ILS) mode. In this mode,
Q308 is biased off and Q307 is biased as a linear amplifier by the resist-
ive network R333, R325 and R326.

5.9,6,2 Troubleshooting Procedure

Starting at TP301, track signal through to TP303, Check Q307 and Q308 for proper
operation, (See IFigure 5-10 for typical D-C operating voltage levels in the .LOC mode),
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VOR/LOC DEVIATION INDICATOR (Figure 5-6)

The VOR/LOC Deviation circuitry consists of transformer T303, switching transistor
Q317 and Q318, bridge R362, R%63, R364, R3G7, and R368, damping capacitor (‘334
and meter movement 1302,

A, VOR OPERATION
During VOR operation, the 301z variable phase signal (from T301) is
applied to Pin 5 of T308 and compared with the 30Hz reference phase
signal from the Reference Phase Amplifier (‘T IP308), For detailed
operational theory refer to Section 4, 2, 4,
5.0,7.1 'Troubleshooting Procedure (VOR Operation),
Check for 30iiz VOR signals at T P308 and Pin 5 of T303. Check Q317 and Q318 for
proper switching operation. Check the bridge nefwork R362, R363, R364, R367 and

R36G8 for proper resistance values,

B, LOC OPERATION

. During 1.OC operation, the 90/150 LOC signal is amplified by the [.OC
amp Q307, Reference Phase Amplifiers Q314, Q315 and Q316 and applied
to 1303 (from T1P308) where it is compared with the 90/ 150 LOC signal
that is amplified thru the 120Hz selective amplifier Q301, Q302 and Q303.
I'or a detailed description of LLOC circuit theory See Section 4. 2. 6,

5,9, 7.2 Troubleshooting Procedure (1.OC Operation),

Check for LOC signal at TP308 and Pin 5 of T303, Check Q317 and Q318 for proper
switching operation, Check the bridge network R362, R363, R364, R367 and R368 for
proper resistance values,

5.9, 8 TO-FROM/OFI© FLAG INDICATOR (Figure 5-6)
The To-Irom Indicator circuitry consists of transformer, T301, switching transistors
Q304 and Q305, bridge R315 and R313, damping capacitor C306, meter movement 1301,

and switching transistor Q310. The OFF FLAG is mechanically a part of the To-From
indicator,

March, 1971 Page 5-23




i
KING
KI 201C/KI 211C/KI 212
VOR/LOC-0OBS INDICATOR

VOR OPERATION

During VOR operation the 30Iiz variable phase signal (from TP302) is
applied to Pin 1 of T301 and compared with the 30Hz reference phase
signal from Pin 3 of T303 through the " Flag threshold diode" CR302,
This threshold provides a necessary signal level, threshold before the
off flag will become pulled from view, [‘or detail circuit theory see
Section 4, 2, 3,

5.9.8,1 Troubleshooting Procedure (VOR Operation),
Check the VOR signal at TP302 and Pin 5 of T301, Check Q304 and @305 for proper
switching operation, Check R312 and R313 for proper resistance values, Check Q310
for open circuit condition,

B, LOC OPERATION
During LOC operation Q310 is conducting which effectively grounds one side of the
meter movement [301, This provides a "TO" indication any time the unit is operating
in the LOC (ILS) mode.

5,9.8,2 Troubleshooting Procedure (LLOC Operation),

Check Q310 for proper saturated operation. Check Q304 and Q305 for proper switching
operation, Check TP302 for proper LOC signal level,
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9.10  TROUBLESHOOTING THE GLIDESLOPE SECTION
5.10,1  RF AMPLIFIER (FFigure 5-7)

The REF Amplifier consists of Q302 with two single section tunable LC filters, 1.402-
(408 and 1.404-C4009,

5.10,1.1 Troubleshooting Procedure,
Check for Glideslope signal at top of 1.402, Check for signal at emitter of Q402, Check

for output at the emitter of Q403 (output of Q402), See [Figure 5-10 for typical D-C
operating voltage levels.

5,10, 2 OSCILLATOR/TRIPLER (Figure 5-7)

The oscillator/tripler consists of transistor Q401, crystal Y401 and fixed capacitors
C405 and C406 in a typical Colpitts configuration, Tank circuit L407 and C413 is tuned
to the tripled oscillator frequency (228, 075MHz) and is capacitive coupled to the base of
Q403,

5.10. 2.1 Troubleshooting Procedure,

Check for oscillator operation by observing the waveform at the emitter of Q401. Check
for injection (228, 075MHz) at the base of Q403, Check Q401 and associated circuitry
(See I'igure 5-10 for proper operating voltage levels),

5,10.3 SUPER-REGENERATIVE DETECTOR (IFigure 5-17)

The superregenerative detector consists of ©403, Operation of the circuit is given in
detail in Section 4. 3. 4,

5.10. 3.1 Troubleshooting Procedure,

Check for Glideslope signal input to the emitter of Q403, Check for tripled oscillator
frequency at the base of Q403, Check for I-F output at C424, If no output check Q403
and CR403 and associated circuitry (See Figure 5-10 for D-C operating voltage levels),

5.10.4 GLIDESLOPE TUNING MATRIX Figure 5-8)

The glideslope tuning matrix consists of twenty switching transistor Q901-Q920 and
twenty precision switching resistors R901-R920, It provides an output D-C voltage
which is used to tune varactor diode CR403, For detailed operation theory see
Section 4. 3. 5,
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5,10,4,1 Troubleshooting Procedure,
Using T'ables 5-2 and 5-3 given below, check for proper switching conditions,

Table 5-2 gives the appropriate LOC (ILS) channel, the corresponding voltage or ground
and the pin number with wire color., For example, if the KX 170 NAV Channel selector
is set on 109, 5, from Table 5-2 it is seen that Pin X (the RED/YEL Wire) is grounded
while Pin R (the BRN/YEL Wire) is connected to the positive switching line, thus
switching on Q908. All other transistors would be off, since the positive base bias and
grounded emitter condition existing simultaneously can be possible for only one of the
transistors on any one frequency selected,

ILS Channel Pin
(MHz) (Grounded) Wire Color QR's Effected
108 W BLU/YFEL Q901, 902, 903, 904, 905
109 X RED/YEL Q906, 907, 908, 909, 910
110 v ORN/BLK Q911, 912, 913, 914, 915
111 U YEL/BLK QR916, 917, 918, 919, 920
IL.S Channel Pin
(M Hz) (+Voltage) Wire Color Q's Effected
0,1 3 . VIO/YEL Q901, 906, 911, 916
0.3 N BLU/WHT Q902, 907, 912, 917
0.5 R BRN/YEL QY%03, 908, 913, 918
0.7 S GRY/YEL Q904, 909, 914, 919
0.9 T GRY/WHT QY05, 910, 915, 920

TABLE 5-2 GLIDESLOPE MATRIX FREQUENCY SELECTION

Table 5-3 gives the effective resistance for any selected ILS Channel, To troubleshoot,
remove choke 1.406 and place an ohmmeter between the matrix side of where 1.406 was
removed and ground. Dial through the channels given below and check resistance, Be
sure power is applied to the KX 170/170A /175 to insure having a proper positive
switching voltage available for the matrix, Note that the resistance change is not a
linear change as the L.LOC (ILS) channels are dialed, This is a result of the Glideslope
l.ocalizer frequency pairing not being linearly matched, If the glideslope frequencies
are dialed from 329, 3 to 335. 0, the resistance would increase linearly from 4, 42K to
46, 4K, 'The table is given as a function of LOC frequency for ease of NAV channel
dialing,
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1L.LOC Frequency Glideslope Frequency lesistance
(MHz) (MHz) ililohms)
108, 1 334. 7 37..:0
108, 3 334.1 25, 50
108. 5 329, 9 5,23
108, 7 330, 5 6, 34
108, 9 329, 3 4,42
109, 1 331. 4 8, 45
109, 3 332,0 10, 20
109, 5 332, 6 12, 70
109, 7 333. 2 16, 20
109, 9 333. 8 21, 50
110, 1 334. 4 30,10
110, 3 335, 0 46. 40
110, 5 329, 6 4, 87
110, 7 330, 2 5. 76
110, 9 330, 8 G, 98
111, 1 331, 7 0, 31
11153 332, 3 11, 51
111, 5 332, 9 14, 30
111, 7 333.5 18, 70
111, 0 331.1 7.68

TABLE 5-3 GLIDESLOPE MATRIX RESISTANCE vs
FREQUENCY SELECTION

5,10, 5 DETECTOR (Figure 5-9)

The detcctor consists of transistor Q404, The squegging signal is eliminated and the
audio output is coupled to audio amplifier Q405,

5,10, 5.1 Troubleshooting Procedure

Check for a standard detected glideslope signal at the base of Q405, If not present
check Q404 and associated circuitry, (See Figure 5-10 for typical D-C operating
voltages).

5.10,6 AUDIO AMPLIFIER (Figure 5-9)

The audio amplifier consists of transistor Q405 with switching diode CR410, In VOR
mode, diode CR410 is open and Q405 has no emitter return to ground, thus becoming
disabled, In 1.OC (ILS) mode the anode of ('R410 becomes grounded through the ILS

energize line and Q405 becomes a conventional audio amplifier,
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5,10, 6,1 ‘T'roubleshooting Procedure,

Check "ILS Energize" line for ground on ILS channel, Check for glideslope signal at base
of Q405, Check for glideslope signal at TP402, If no signal is present check Q405,

CR410 and associated circuitry, (See Figure 5-10 for typical D-C operating voltages, )
5,10, 7 90Hz SELECTIVE AMPLIFIER (Figure 5-9)

The 90Hz selective amplifier consists of transistors Q407 and Q409 with a twin "T"
filter C441, C442, C443, R443, R444 and R445 being used in the feedback loop to obtain
selectivity at 15011z,

5,10, 8,1 Troubleshooting Procedure,

Using an oscilloscope check 'T'P402 for a glideslope input signal, If present, check for

a 1501z output at the collector of Q408, If no signal is present, track the signal starting
at TP402 and working towards the collector of Q408, FFurther aid in isolating the
problem area can be obtained from the typical D-C operating voltage levels given in
IFigure 5-10, Check the selective notch filter by applying a variable {requency audio
signal at TP402 and check the collector of Q408 for a peaking of the output at 150 Hz,

5,10, 9 OUTPUT DEVIATION CIRCUITRY (Figure 5-9)

Diodes CR408 and CR409 in conjunction with C445 and C446 provide full wave rectification
for the 90Hz signal which is used to control transistor Q411, Diodes CR406 and CR407

in conjunction with C444 and C447 provide full wave rectification for the 150Hz signal
which is used to control transistor Q412, The output of Q411 and Q412 drive the bridge
network R461, R462, R463 and R464, Any difference in voltage amplitude is indicated

by 1402 which is connected across the network, The bridge network also supplies an

AGC voltage to transistor Q404,

5,10, 9.1 Troubleshooting Procedure

With a VI'VM on the emitter of Q411, alternately switch the 901z portion of the glide-
slope input signal (from the 232-A Glideslope Signal Generator) in and out, The voltage
should increase when a 90Hz signal is present and decrease (or go negative) when the
90Hz portion is absent,

With a V'I'VM on the emitter of Q412, perform the same test as above but alternately
switch the 15011z portion of the glideslope signal in and out, The voltage should increase
with the 150Hz signal and decrease (or go negative) when the 150Hz signal is absent,
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5,10,10 FLAG AMPLIFIER (Figure 5-9)

The flag amplifier consists of Q410, Its input is obtained from the rectified output of
both the 90Hz rectifiers through the resistive network, R452, R453 and R454. Its out-
put is used to drive the flag meter movement 401,

5,10, 10,1 Troubleshooting Procedure.
Check resistive network R452, R454, R453 for open circuit both 90Hz and 15011z inputs
must be present to provide enough signal level for flag operation. Check Q410 and the

flag adjust potentiometer R507 for proper operation, See Figure 5-10 for typical D-C
operating voltages,
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»

ASSEMBLY N0
NDESCRIPTION NMNI
UNIT KI201C
REVISION 43
USED ON ASSEMBLY 066-3008-02
ASSEMBLY DRAWING NN,

Rev.

SYMBOL

R1

R1

#*R indicates Revision.

1, March,

066-3008-02

PART MIIMBER

008-0004-00
008-0005-01
009-5013-00
010-0041-00
012-1009-00
023-0057-02
025-0003-03
025-0018-00
025-0018-29
025-0018-39
025-0018-44
025-0018-54
025-0018-66
025-0018-77
025-0018-92
025-0018-99
026-0003-00
029-0004-00
029-0012-00
030-1007-00
030-1007-00
030-1008-00
030-1008-00
030-1009-00
030-2000-00
035-1037-03
047-1175-00
047-1546-01
047-1547-01
047-1967-00
057-1049-01
057-1169-00
057-1346-01
073-0015-00
073-0021-01
073-0062-03
073-0116-03
076-0043-00
076-0384-02
088-0084-01
088-0188-01
089-2009-37
0B9=20 1 3~37
089-2026-22
089=2105=22

1973

INDICATOR

DESCRIPTINN

LUG SOLDER #4
LUG SOLDER

BOARD PC DMNI
TERMINAL INSULATED
TAPE MYLAR

METER ASSY

WIRE SPC22 DRANGE
WIRE CW26 BLACK
WIRE CW26 RED/WHT
WIRE CW26 ORN/WHT
WIRE CW26 YELLOW
WIRE CW26 GRN/YEL
WIRE CW26 BLUE
WIRE CW26 VIOLET
WIRE CW26 WHT RED
WIRE CW26 WHITE
WIRE TC 22 BRUSS
BELT GEAR

PULL GEAR 14 TEETH
LOCK TAB

LOCK TAB

LEVER AND PILOT
LEVER AND PILDT
CONNECTOR HNOOD
RECPT 14 PIN
SHIPPING CNNTAINER
BRACKET

DUST COVER

FRAME CHANNEL BOT
FRAME CHANMEL
AZIMUTH DECAL
LABEL PATENT

ID PLATE

AZIMUTH NDIAL
FRONT CASTING
REAR MTG PLATE
FACE PLATE

SHAFT

KNOB

FILTER LAMP L BLUE
COVER LGHT WEDGE
NMUT HEX 4 40

NUT HEX 6-32X5/16
NUT SWAGE

NUT SPEED 4 40

QUANTITY

See page 6-8 for Revision History of Part List.
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R1
R1

ASSEMBLY NO.

DESCRIPTION NMNI

066—3008-02
INDICATOR

UNIT KI201/8/C

REVISION 43

USED ON ASSEMBLY 066-3008-XX

ASSEMBLY DRAWING NO,.

SYMBOL

R1

301

301

302

304
305
306
307
308
309
311
312
313
314
315
316
317
321

322
323
324

oo o000 0000000 =

PART NUMBER

089-2106-11
089-5436-04
089-5857-03
089-5857-04
NDR9-5878-04
089-5878-05
0R9-5878-06
(189-5878-07
089-5903-06
089-5903-13
0B89-6008-04
089-R003-34
089-8003-34
089-R042-30
N89~-8067-30
089~-B0O6H-3D
090-0019-02
090-0033-02
090~-0035-04
090-0042-03
090-0055-00
150-0002-00
150-0054-10
150-0062-10
187-1051-00
148-0003-00
096-1014-00
105-0024-07
096-1014-00
096-1014-00
097-0025-00
096-1005-00
105-0024-09
105-0024~09
105-0024-05
105-0024-05
N86-1014-00
097-0025-00
105-0024-09
105-0024-09
096-1005-00
105-0024-00
105-0024-03
105-0024~03
096-1005-00

DESCRIPTION

NUT
SCR

HEX 1 4 32
PFH &4 40X1 &4

SC BRIS 4 40X3 32

SC B

RIS 4 40X1 8

SC PPH 4 40X1 4

SE P
SCR
SCR
SCR
SCR

SCREW PFH 4 40X1 &4

WASH
WASH
WASH
WASH
WASH
RING

PH 4 40X5 16
PPH 4-40X3/8
PHP 4-40X7/16
PPH 4 40X3 8
PPH 4-40X13/16

ER SPLITLOCK 4

ER SPLITLOCK 4

ER LOCK IN 1 4
ER FLAT

ER FLAT SS
RETAINING

SPRING WASHER

SPAC
STUD
INSE
TUBI
TUBT
TURI
GASK
RESN
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CaP
CAP

ER SWAGE

SELF CLINCH
RT

NG TEF BLK 26
NG TNSIIL

NG TEF CLR 10
ET

LVER 30CPS
TANT 40VIF 20P
MY «1UF 10PC
TANT 40UF 20P
TANT 40UF 20P
ELECT 485UF
TANT 1UF 20P
MY L1UF 5PC
MY «1UF SPC
MY 047UF 10PC
MY 047UF 10PC
TANT &40UF 20P
ELECT 4B5UF
MY «1UF 5PC
MY J1UF S5PC
TANT 1UF 20P
MY 001UF 10PC
MY OL1UF 10PC
MY O011IF 10PC
TANT 1UF 20P

PAGE
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*R indicates Revision, See Page (-8 for Revision History of Parts I.ist.
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ASSEMBLY NO. 066-3008-02 PAGE 3
DESCRIPTION OMNI INDICATOR
UNIT KI201/B/C
~ REVISION 43
di USED ON ASSEMBLY 066-3008-XX
ASSEMBLY DRAWING NO.
SYMBOL PART NUMBER DESCRIPTION QUANTI TY
C 1325 105-0024-07 CAP MY .1UF 10PC 1
C 326 105-0024-07 CAP MY J1UF 10PC 1
C 327 097-0046-00 CAP ELECT 25UF 1
C 328 108=-5014-24 CAP FILM .1UF 1PC 1
C 329 105-0024-07 CAP MY .1UF 10PC 1
C 332 096-1014-00 CAP TANT 40IIF 20P 1
C 333 096-1014-00 CAP TANT 40UF 20°P 1
C 334 097-0057-33 CAP ELECT 2200UF 1
CR 301 007-5011-08 DIODE ZENER 8 2V 1
CR 302 007-6029-00 DIONDE SIL IN&S7 1
CR 303 007-6029-00 DINDE SIL IN&57 1
CR 304 007-6029=-00 DIONE SIL IN&5T 1
CR 305 007-6029-00 DIODE SIL IN&457 1
CR 306 007-6029-00 DIODE SIL IN&457 1
CR 307 007-6029-00 DIONE SIL IN457 1
CR 308 007-6023-00 NDINDNDE GERM IN277 1
NS 401 037-0013~-00 LAMP BULB 12V 1
NS 402 037-0013-00 LAMP BULB 12V 1
J 301 030-2001-00 MIN PLUG 14 PIN 1
0 301 007-0032-00 TRANS SILICON 1
9 0 302 007-0032-00 TRANS SILICON 1
0 303 007-0032-00 TRANS SILICON 1
Rlo 304 007-0032-00 TRANS SILICON 1
R1n 305 007-0032-00 TRANS SILICON 1
0 306 007-0026-01 TRANSISTOR 2N2714 1
0 307 007-0032-00 TRANS SILICON 1
0 308 007-0026-01 TRANSISTNR 2N2714 1
0 309 007-0035-00 TRANS SILICON 1
0 310 007-0026-02 TRANS SILIGON 1
0 31] 007-0032-00 TRANS SILICON 1
0 312 007-0032-00 TRANS SILICON 1
0 313 007-0032-00 TRANS SILICON 1
0 314 007-0032-00 TRANS SILICON 1
0 315 007-0032-00 TRANS SILICON 1
0 316 007-0032-00 TRANS SILICNN 1
| 0 317 007-0032-00 TRANS SILICON 1
i 0 318 007-0032-00 TRANS SILICON ]
\ R 301 132-5006-00 RES WW 47 10PC 2W 1
\ R 302 132-5010-00 RES WW 200 5PC 2W 1
- R 303 136-1003-22 RES 100K LPC QW \
\ R 304 130-0105-25 RES 1MEG 10PC QW |
\ R 307 130-0153-25 RES 15K 10PC QW L
\ R 308 130-0102-25 RES 1K 10PC QW 1
| \ R 309 130-0472-25 RES 4 7K 10PC QW 1
- R 311 130-0471-25 RES 470 1OPC QW 1
‘;@ #*R indicates Revision, See Page 6-8 for Revision History of Parts I.ist.
|
\ Rev. 1, March, 1973 S
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ASSEMBLY NO. 066-3008-02 PAGE 4
DESCRIPTION DMNT INDICATOR
UMIT KI201/B/C
REVISION 43 ‘
USED ON ASSEMBLY 066-3008=-XX
ASSEMBLY DRAWING NO,

SYMBOL PART NUMBER NESCRIPTIDON QUANTI TY
R1 R 312 130-0471-25 RES 470 10PC QW 1
R1 R 313 130-0471-25 RES 470 10PC QW 1

R 314 130-0474-25 RES 470K 10PC QW 1
R 315 133-0016-00 POT 150K 20PC 1
R 316 133-0022-00 POT 1K 30PC QW 1
R 317 136-4753-22 RES 475K LPC OW 1
R 3218 136-6811-22 RES 6R10 1PC QW 1
R 321 133-0016-02 POT 1K 20PC 1
R 322 130-0104-25 RES 100K 10PC QW 1
R 323 133-0016-01 POT 600K 20PC 1
R 324 130-0103-25 RES 10K 10PC QW 1
R 325 130-0104-25 RES 100K 10PC QW 1
R 326 130-0683-25 RES 68K 10PC QW 1
R 327 130-0103-25 RES 10K 10PC QW 1
R 328 130-0472~25 RES 4 TK 10PC QW 1
R 331 130-02722-25 SELECTED VALUE 1
R 332 130-0103-25 RES 10K 10PC QW 1
R 333 130-0153-25 RES 15K 10PC QW 1
R 334 130-0103-25 RES 10K 10PC QW 1
R 335 136-A4811-22 RES 6810 1PC QW 1 .
R 337 130-0103-25 RES 10K 10PC QW 1
R 338 136~4753-22 RES 475K 1PC QW 1
R 339 150-0103-25 RES 10K 10PC QW 1
R 341 130-0272-25 RES 2 7K 10PC QW 1
R 342 130-0104-25 RES 100K 10PC QW 1
R 343 130-0181-25 RES 180 10PC QW 1
R 344 130-0273-25 RES 27K 10PC QW 1
R 345 130-0273-25 RES 27K 10PC QW 1
R1 R 346 136-2743-22 RES 274K 1PC QW 1
R 348 130-0471-25 RES 470 10PC QW 1
R 351 133-0016-03 POT 10K 20PC 1
R 352 136-4752-22 RES 47 5K 1PC QW 1
R 354 130-0105-25 RES 1MEG 10PC QW 1
R 357 130-0153-25 RES 15K 10PC QW 1
R 358 130-D102-25 RES 1K 10PC QW 1
R 359 130-0472-25 RES 4 7K 10PC OW 1
R 361 130-0471-25 RES 470 10PC QW 1
R 362 130-0101-25 RES 100 10PC QMW 1
R 363 133-0016-05 POT 500 20PC 1
R 364 130-0101-25 RES 100 10PC QW 1
R 365 130=0]01-25 RES 100 10PC QW 1
R 367 130-0101-25 RES 100 1OPC QW 1
R 368 130-0101-25 RES 100 10PC QW 1
T 301 019-5029-00 TRANS PHASE DETECT 1
T 302 019-8024-00 TRANS IF 10KC DISC 1 .

*R indicates Revision, See Page 6-8 for Revision History of Parts List.

Page 6-4

Rev. 1, March, 1973




| ASSEMBLY NO. 066-3008-02

| DESCRIPTION OMNI INDICATOIR
| UNIT K1201/B/C

| REVISION 43

USED ON ASSEMBLY 066-3008-XX
ASSEMBLY DRAWING NO,

SYMBOL PART NUMBER DESCRIPTIDN

T 303 019-5029-00 TRANS PHASE DETECT

March, 1971

PAGE 5

QUANTITY

1

Page 6-5




ENGR, APPROVAL
PARTS LIST REVISION HISTORY
NAME ASS'Y. NO,
Omni Indicator 066-3008-02
USED ON
LU UNIT - k1201/B/C 066 -3008 -xx
REV| CHANGE SYMBOL PART NUMBER DESCRIPTION
Add 090-0041-01 Retaining Ring Qty. 1
Change | R312 130-0101-25 Res F/C 100 10% QW " 1
to
Change | R313 130-0101-25 Res. F/C 100 10% QW " 1
to
Add R369 133-0016-01 Res. Vari 600K 20% i 1
Change R346 136-1003-22 Res. 100K 1% QW . 1
to
Add R353 136-1003-22 Res. 100K 1% QW = 1
Change Q304 007-0129-00 Tstr. 2N5305 d 1
to
Change | Q305 007-0129-00 Tstr. 2N5305 i 1
to
Add 089-8070-11 Washer Flat E 1
Add 089-8079-30 Washer Flat .005 thk ¢ 1
Add 150-0018-10 Tubing shrink i ;6 ft.
Page 6-6 SHT Rev. 1, March, 1973
K-1650 3/73




*ASSEMBLY NO. 069-1010-04 PAGE 1
DESCRIPTION KI211C

UNIT KI211C

REVISION 30

’

USED ON ASSEMBLY 069-1010-04

ASSEMBLY DRAWING NO.

SYMBOL

#R indicates Revisions.

March, 1971

PART NUMBER DESCRIPTION QUANTITY
008-0004-00 LUG SOLDER NO 4 1
008-0005-01 LUG SOLDER 3
R1 009-5013-00 BDARD PC OMNI 1
009-5014-00 BROARD PC GLD SINPE 1
009-5052-00 BOARD PC MATRIX 1
010-0041-00 TERMINAL INSULATED 3
012-1009-00 TAPE MYLAR .5
013-0006-00 FERRITE BEAD 40
R1 023-0056-03 METER ASSY 1
025-0003-03 WIRE SPC22 ORANGE 1.5
025-0003-09 WIRE SPC22 WHITE .9
025-0018-00 WIRE CW26 BLACK 2.3
025-0018-11 WIRE CW26 BROWN 1.0
025-0018=-14 WIRE CW26 BRN/YEL o4
025-0018-24 WIRE CW26 RED/YFEL A
025-0018-29 WIRE CW26 RED/WHT .9
025-0018-30 WIRE CW26 DRG/BLK A
025~0018-40 WIRE CW26 YFL BLK A
025-0018-44 WIRE CW26 YELLOW .8
025-0018-54 WIRE CW26 GRN/YEL .9
025-0018-55 WIRE CW26 GREEN 1.0
025-0018-59 WIRE CW26 GRN/WHT .5
025-0018-64 WIRE CW26 BLU/YEL A
025-0018-66 WIRE CW26 BLUE .8
025-0018-69 WIRE CW26 BLU/WHT 1.0
025-0018-74 WIRE CW2A VIN/YEL .4
025-0018-77 WIRE CW26 VIOLET .5
025-0018~84 WIRE CW26 GRY/YEL A
025-0018-R9 WIRE CW26 GRY/WHT .8
025-0018-90 WIRE CW26 WHT BLK 1.0
025-0018-92 WIRE CW26 WHT RED 1.5
025-0018-93 WIRE CW26 WHT ORN o7
025-0018-99 WIRE CW26 WHITE .9
026=-0003-00 WIRE TC 22 RUSS .2
026-0004-00 WIRE TC 20 BUSS .5
029-0004-00 BELT GEAR 1
029-0012-00 PULL GEAR 14 TEETH 1
030-1007-00 LOCK TAB 1
030~1007-00 LOCK TABR 1
035-1037-03 SHIPPING CNNTAINER 1
047-1175-00 BRACKET 1
047-1178-00 FENCE GLIDE SLOPE 1
047-1199-00 COVER FENCE 1
047-1546-00 DUST COVER 1
047-1547-01 FRAME CHANNEL BOT 1

See Page 6-16 for Revision History of Parts List.
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"ASSEMBLY NOD.

069-1010-04

DESCRIPTIOM KI211C

UNIT KI211-XX

REVISION 30

USED ON ASSEMBLY 069-1010-XX

ASSEMBLY DRAWING NO,

SYMBNL
B 301
C 301

*R indicates Revisions.

Page 6-8

R1
R1

PART NUMBER

047-1967-00
057-1044-00
057-1049-01
057-1169-00
057-1345-01
073-0015-00
073-0021-01
073-0062-01
073-0116-03
076-0043-00
076-0384-02
N088-0066-00
0R8-0084-01
088-018R-01
089-2013-37
089-2026-22
089-2105-22
089~-2106-11
0B9-2136-00
0B9-5436-04
0B9-5857-03
089-5857-04
0B9-5878-04
089-58B78-05
083-5878-06
089-5B78-07
089-5878-10
089-5899~05
089-5903-13
089-8B003-34
089-8042-30
0B9-8067-30
089-8068-30
090-0019-02
030-0033-02
090-0035-04
090-0035-05
090-0042-03
090-0055-00
150-0002-00
150-0054-10
150-0062-10
187-1051-00
148-0003-00
096-1014-00

DESCRIPTION

FRAME CHANNEL

FCC TAG DECAL
AZIMUTH DIAL
LABEL PATENT
IDENT PLATE
AZIMUTH DIAL
FRONT CASTING
REAR MTG PLATE
FACE PLATE

SHAFT

KNDB

SPACER PLASTIC
LAMP FILTER L BLUE
COVER LGHT WEDGE
NUT HEX 6-32

NUT SWAGE

NUT SPEED 4 40
NUT HEX 1 &4 32
NUT STnp 2-56

SCR PFH 4 40X1 4
SC BRIS 4 40X3 32
SC BRIS 4 40X1 B
SC PPH 4 40X1 ¢4
SC PPH 4 40X5 16
SCR PPH 4-40X3/8
SCR PHP 4-40X7/16
SC PPH 4 40X5 8
SCREW 2-56

SCR PPH 4-40X13/16
WASHER SPLITLOCK &
WASHER LOCK IN 1 4
WASHER FLAT
WASHER FLAT SS
RING RETAINING
SPRING WASHER
SPACER SWAGF
SPACER SWAGE

STUD SELF CLINCH
INSERT

TUBING TEF BLK 26
TUBING INSUL
TUBING TEF CLR 10
GASKET LIGHTING
RESOLVER 30CPS
CAP TANT 40UF 20P

PAGE 2

NOUANTITY
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See Page 6-16 for Revision History of Parts List.

March, 1971




N

R1

"ASSEMBLY NDO.
DESCRIPTIDON KI211C
UNIT KI211C
REVISION 30
USED ON ASSEMBLY 069-1010-04
ASSEMBLY DRAWING NOD.

SYMBOL

302
304
305
306
307
308
309
311
312
313
314
315
316
317
321
322
323
324
325
326
327
328
329
332
333
334
401
402
403
404
405
406
407
408
409
411
412
413
414
415
416
417
418
419
421

slelielisiclicoliesisleielicieisieicislcisliciosislelieiclolelicsliclioialialesioliaieslcliciesEeliecie Nl el e Nl

*R indicates Revisions.

March, 1971

069-1010-04

PART NUMBER

105-0024~-07
096-1014-00
096-1014-00
097-0025-00
096-1005-00
105-0024-09
105-0024-09
105-0024-05
105-0024-05
096-1014-00
097-0025-00
105~0024-09
105-0024-09
096-1005-00
105-0024-00
105-0024-03
105-0024-03
096-1005-00
105-0024-07
105-0024-07
097-0046-00
108=5014-24
105-0024-07
096-1014-00
096-1014-00
097-0057-33
096-1005-00
113-5102-00
113-5102-00
113-5102-00
113-3220-00
113-3068-00
113-5390-00
102-0016-00
102-0016-00
113-5390-00
105-0024-00
102-0016-00
106-0001-09
106-0001-02
096-1050-00
105-0024-03
102-0015-00
104-0001-07
1L04-0001-07

CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP

‘CAP

CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP

DESCRIPTION

MY .1UF 10PC
TANT 40UF 20P
TANT 40UF 20P
ELECT 4B5UF
TANT 1UF ZoOP
MY <1UF SPC

MY «1UF 5PC

MY 047UF 10PC
MY 047UF 10PC
TANT 40UF 20P
ELECT 485UF

MY <1UF SPC

MY .1UF 5PC
TANT 1UF 20P
MY 001UF 10PC
MY OLUF 10PC
MY O1UF 10PC
TANT 1UF 20P
MY <1UF 10PC
MY «1UF 10PC
ELECT 25UF
FILM 1UF 1PC
MY .1UF 10PC
TANT 40UF 20P
TANT 4QUF 20P
ELECT 2200UF
TANT 1UF 20P
1KPF 10PC X5F
1KPF 10PC XSF
1KPF 10PC X5F
22F 5PC N150

6 8PF N150
39PF 10PC N150
VARI 1.5 9.1PF
VARI 1.5 9.1PF
39PF 10PC N150
MY OOLUF 10PC
VART 1.5 9.1PF
AC 4 TPF 10PC
QC 1.5PF 10%
TANT .33UF 20P
MY OLUF 10PC
VARI 8 TO 60PF
MICA 1KPF SPC
MICA 1KPF 5PC

PAGE 3

QUANTITY
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See Page 6-16 for Revision History of Parts List,
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ASSEMBLY NO.

069-1010-04

DESCRIPTION KIZ211C

UNIT KI211=-XX
REVISION 30
USED ON ASSEMBLY 069-1010-XX

ASSEMBLY DRAWING NO.

SYMBOL

OO OO OO0 OO0 00000000

alaleBeEalaleNoalalelelal
el vl w i vl el ~ B s i v i o i ol o IR 6

CR
CR
CR
CR
CR
CR
DS
DS
J

J

*R indicates Revisions,

422
423
424
425
424
427
428
432
433
434
435
436
437
438
441
442
443
444
445
444
447
H48
449
301
02
303
304
305
306
307
308
401
402
403
404
405
406
407
408
409
410
401
402
401
4072

Page 6-10

PART NUMBER

105-0024-03
105-0024-06
096-1006-00
105-0024-03
105=-0024-04
096-1005-00
105-0024-03
105-0024-07
105-0024-03
105-0024-05
105-0024-07
105-0024-04
105-0024-04
105-0024-06
105-0024-05
105-0024-05
105-0024-07
096-1013~-00
096-1013-00
096-1014-00
096-1014-00
097-0047-00
N97-0056-05
007-5011-08
007-6029-00
007-6029-00
007-6026-00
007-6029-00
007-6029-00
007-6029-00
007-6023-00
007-5011-08
007-5005-00
007-4001-00
007-6029-00
007-6029-00
007-6023-00
007-6023-00
007-6023-00
007-6023-00
007-6029-00
037-0013-00
037-0013-00
030-2003-00
030-0030-01

DES

CRIPTION

CAP MY O1UF 10PC

CAP MY

068UF 10PC

CAP TANT 1UF 20°P

CAP MY
CAP MY
CAP TA
CAP MY
CAP MY
CAP MY
CAP MY
CAP My
CAP MY
CAP MY
CAP MY
CAP MY
CAP MYy
CAP MY

CAP TANT 0 22UF 20
CAP TANT O 22UF 20

CAP Ta
CAP TA
CAP FEL
CAP EL
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DINDDE
DIONE
DIDDE
NIODE
DIDDE
DIODE
DIODE
DIODE
DIODE
DIDDE
DIODE
LAMP T

01UF 10PC
033UF 10PC
NT 1UF 20P
O1UF 10PC
«1UF 10PC
Ol1UF 10PC
047UF 10PC
«1UF 10PC
033UF 10PC
033UF 10PC
068BUF 10PC
047UF 10PC
047UF 10PC
«1UF 10PC

NT 40UF 20P
NT 40UF 20P
ECT 250UF
ECT 500UF
ZENER 8 2V
SIL IN4&457
STL IN457
SIL IN457
SIL IN&457
SIL IN457
SIL IN4S7
GERM IN277
LENER 8 2V
LIN9 354
CAPACITOR
SIL IN&57
SIL IN457
GERM IN277
GERM IN277
GERM IN277
GERM IN277
SIL IN457
I 12 VOLTS

LAMP TI 12 VOLTS

CONN 2

0 PIN PLUG

CONMECTOR COAX

PAGE 4

QUANTITY
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See Page 6-16 for Revision History of Parts List,
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ASSEMBLY NO. 069-1010-04 PAGE 5
DESCRIPTION KI1211C
UNIT KI211-XX
. REVISION 30
@' USED ON ASSEMBLY 069-1010-XX
ASSEMBLY DRAWING NO.

SYMBOL PART NUMBER DESCRIPTION QUANTITY
L 401 019-2058-20 CHOKE RF 4 TUH 1
L 402 019-3007-00 CO'L RF 4T BUSS 1
L 403 019-3036-00 COiL RF 1
L 404 019-3007-00 COIL RF 4T BUSS 1
L 405 019-2082-04 CHOKE 0O 33UH 10PC 1
L 406 019-2058-20 CHOKE RF 4 TUH 1
L 407 019-3008-00 COIL TRIPLER 3T 1
L 408 019-2065-00 CHOKE RF 100UH 1
Q 301 007-0032-00 TRANS SILICON 1
0 302 007-0032-00 TRANS STLICON 1
0 303 007-0032-00 TRANS SILICON 1
Rl O 304 007-0032-00 TRANS SILICON 1
R1 0 305 007-0032-00 TRANS SILICON 1
Q0 306 007-0026-01 TRANSISTOR 2N2714 1
0 307 007-0032-00 TRANS STLICON 1
Q0 308 007-0026-01 TRANSISTOR 2N2714 1
Q 309 007-0035-00 TRANS STLICON 1
0 310 007-0026-02 TRANS SILICON 1
Q 311 007-0032-00 TRANS STLICON 1
0 312 007-0032-00 TRANS SILICON 1
’ 0 313 007-0032-00 TRANS SILICON 1
N 314 007-0032-00 TRANS SILICON 1
Q 315 007-0032-00 TRANS SILICON 1
Q 316 007-0032-00 TRANS SILICON 1
Q0 317 007-0032-00 TRANS STLICON 1
O 318 007-0032-00 TRANS SILICON 1
0 401 007-0028-00 TRANS SILICON 1
0 402 007-0028-00 TRANS SILICON 1
Q0 403 007-0028-00 TRANS SILICON 1
0 404 007-0033-00 TRANS STLICON 1
0 405 007-0033-00 TRANS SILICON 1
Q 406 007-0033-00 TRANS SILICON 1
0 407 007-0033-00 TRANS STLICON 1
0 408 007-0033-00 TRANS SILICON 1
0 409 007-0033-00 TRANS STLICON 1
0 410 007-0033-00 TRANS STLICON 1
0 411 007-0033-00 TRANS SILICON 1
Q 412 007-0033-00 TRANS SILICON 1
0 901 007-0026-02 TRANS SILICON 1
0 902 007-0026-02 TRANS SILICON 1
Q 903 007-0026-02 TRANS SILICON 1
0 904 007-0026-02 TRANS SILICON 1
Q 905 007-0026-02 TRANS SILICON 1
0 906 007-0026-02 TRANS SILICON 1
Q0 907 007-0026-02 TRANS SILICON 1
, *R indicates Revisions. See Page 6-16 for Revision History of Parts List,
March, 1971 Page 6-11




“ASSEMBLY ND. 069-1010-04 PAGE 6
NESCRIPTINN KIZ211C
UNIT KI211C

REVISION 30 \
USED ON ASSEMBLY 069-1010-04 ;
ASSEMBLY DRAWING ND.

SYMBOL PART NUMBER NESCRIPTION QUANTITY
0 908 007-0026-02 TRANS SILICON 1
Q 909 007-0026-02 TRANS SILICON 1
Q 910 007-0026-02 TRANS SILICON 1
0 911 007-0026-02 TRANS SILICON 1
Q 912 007-0026-02 TRANS SILICON 1
Q 913 007-0026-02 TRANS SILICON l
N 914 007-0026-02 TRANS SILICON 1
0 915 007-0026-02 TRANS SILICON 1
B 916 007-0026-02 TRANS SILICON 1
0 917 007~-0026-02 TRANS SILICON 1
Q 918 007-0026-02 TRANS SILICON 1
N 919 007-0026-02 TRANS SILICON 1
0 920 007-0026-02 TRANS SILICON 1
R 301 132-5006-00 RES WW 47 10PC 2W 1
R 302 132-5010-00 RES WW 200 5PC 2W 1
R 303 136-1003-22 RES 100K 1PC QW 1
R 304 130-0105-25 RES 1MEG 10PC QW 1
R 307 130-0153-25 RES 15K 10PC QW 1
R 308 130-0102-25 RES 1K 10PC QW 1
R 309 130-0472-25 RES 4 7K 10PC QW 1 .
R 311 130-0471-25 RES 470 10PC QW 1

R1 R 312 130-0471-25 RES 470 10PC QW ]

R1 R 313 130-0471-25 RES 470 10PC Qu 1
R 314 130-0474-25 RES 470K 10PC QW 1
R 315 133-0016-00 POT 150K 20PC 1
R 316 133-0022-00 POT 1K 30PC QW 1
R 317 136-4753-22 RES 475K 1PC QW 1
R 318 136-6811-22 RES 6810 1PC QW 1
R 321 133-0016-02 POT 1K 20PC 1
R 322 130-0104-25 RES 100K 1OPC QW 1
R 323 133-0016-01 POT 600K 20PC 1
R 324 130-0103-25 RES 10K 10PC Qw 1
R 325 130-0104-25 RES 100K 10PC QW 1
R 326 130-0683-25 RES 68K 10PC QW 1
R 327 130-0103-25 RES 10K 10PC OW 1
R 328 130-0472-25 RES 4 7K 10PC QW 1
R 331 130-0227-25 SELECTED VALUE 1
R 332 130-0103-25 RES 10K 10PC OW 1
R 333 130-0153-25 RES 15K 10PC QW 1
R 334 130-0103-25 RES 10K 10PC QW 1
R 335 136—-6811-22 RES 6810 1PC QW 1
R 337 130-0103-25 RES 10K 10PC QW 1
R 338 136-4753-22 RES 475K 1PC QW 1
R 339 130-0103-25 RES 10K 10PC OW 1
R 341 130-0272-25 RES 2 7K 10PC QW 1 .

*R indicates Revisions, See Page 6-16 for Revision History of Parts,
Page 6-12 March, 1971




ASSEMBLY ND. 069-1010-04 PAGE 7
DESCRIPTION KI1211C
UNIT KI211C

S| REVISION 30

@  Used on ASSEMALY 069-1010-06

| ASSEMBLY DRAWING NO.

SYMBOL PART NUMBER DESCRIPTION QUANTITY

R 342 130-0104-25 RES 100K 10PC QW 1

R 343 130-0181-25 RES 180 10PC QW 1

R 344 130-0273-25 RES 27K 10PC QW 1

R 345 130-0273-25 RES 27K 10PC Qw 1

R 346 136-1003-22 RES 100K 1PC QW 1

R 347 136-2743-22 RES 274K 1PC QW 1

R 348 130-0471-25 RES 470 10PC QW 1

R 351 133-0016-03 POT 10K 20PC 1

R 352 136-4752-22 RES 47 5K 1PC QW 1

R 353 136-1003-22 RES 100K 1PC QW 1

R 354 130-0105-25 RES 1MEG 10PC QW 1

R 357 130=0153=25 RES 15K 10PC QW 1

R 358 130~0)102-25 RES 1K 10PC QW 1

R 359 130-0472-25 RES 4 7K 10PC QW 1

R 361 130-0471-25 RES 470 10PC QW 1

R 362 130-0101-25 RES 100 10PC QW 1

R 363 133-0016-05 POT 500 20PC 1

R 364 130-0101-25 RES 100 10PC QW 1

R 365 130-0101-25 RES 100 10PC OW 1

, R 367 130-0101-25 RES 100 10PC QW 1

R 368 130-0101-25 RES 100 10PC QW 1

R 402 132-5007-00 RES WW 75 S5PC 2W 1

R 403 130-0473-25 RES 47K 10PC QW 1

R 404 130-0104-25 RES 100K 10PC QW 1

R 405 130-0472-25 RES 4 7K 10PC QW 1

R 406 Va0—-0272—25 RES 2 7K 10PC QW 1

R 407 130-0121-35 RES 120 10PC HW 1

R1 R 408 130-0121-25 RES 120 10PC QW 1

R1 R 409 136-1002-22 RES 10K OHM 1PC QW 1

R 410 133-0016-02 POT 1K 20PC 1

R 411 130-0105-25 RES 1MEG 10PC QW 1

‘ R 412 130-0472-25 RES 4 7K 10PC QW 1

j R 413 130-0680-23 RES 68 5PC QW 1

; R1 R 414 130-0222-25 RES 2 2K 10PC QW 1

! R 415 130-0102-2% RES 1K 10PC QW 1

R 416 130-0101-25 RES 100 10PC QW 1

R 417 130-0105-25 RES 1MEG 10PC QW 1

l R 418 130-0154-25 RES 150K 10PC QW 1

R 419 130-0102-25 RES 1K 10PC QW 1

R 420 130-0473-25 RES 47K 10PC QW 1

R 421 130-0105-25 RES 1MEG 10PC QW 1

R 424 130-0473-25 RES 47K 10PC QW 1

R 425 132-5001-00 RES WW 180 10PC 2W 1

R 426 130-0101-25 RES 100 10PC QW 1

‘ j’ R 431 130-0473-25 RES 47K 10PC QW 1
| *R indicates Revisions. See Page 6-16 for Revision History of Parts.
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ASSEMBLY NO.

069-1010-04

DESCRIPTION KI211C

UNIT KI211=XX
REVISION 30

USED ON ASSEMBLY 069-1010-XX

ASSEMBLY DRAWING NO.

SYMBOL

432
433
434
435
436
437
438
441
442
443
444
445
446
447
448
451
452
454
455
456
457
461
462
463
464
465
901
902
903
904
905
906
907
908
209
910
911
912
913
914
915
916
917
918
919
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*R indicates Revisions,

Page 6-14

PART NUMBER

133-0016-00
130-0473-25
130-0154-25
130-0683-25
130-0154-25
130-0683-25
136-4752-22
136-722122-22
136—3322-22
136-22771-22
136-4752-22
136—-3922-22
130-0272-25
130-0101-25
130-0272~-25
130-0101-25
130-0104-25
130-0104~-25
130-0104-25
130-0104-25
133-0016-02
130-0102-25
130-0102-25
130-0221-25
130~-022 1.-25
133-0016-02
136-3742-22
136-2552-22
136~5231-22
136-6341-22
136-4421-22
136-8451-22
136=1022-22
136—1272~-22
136-1622-22
136-2152-22
136-3012-22
136-4642-22
136-4871-22
136-5761-22
136-6981-22
136-9311-22
136-1152-22
136-1432-22
136-1872-22

POT
RES
RES
RES
RES
RES
RES
SEL
RES
SEL
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
gaT
RES
RES
RES
RES
POT
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

NDESCRIPTION

150K 20PC
47K 10PC QW
150K 10PC QW
68K 10PC QW
150K 10PC QW
68K 10PC QW
47 5K 1PC QW
ECT VALUE
33 2K 1PC QW
ECT VALUE
47 5K 1PC QW
39 2K 1PC QW
2 TK 10PC QW
100 10PC QW
2 7K 10PC QW
100 10PC QW
100K 10PC QW
100K 10PC QW
100K 10PC QW
100K 10PC QW
1K 20PC
1K 10PC QW
1K 10PC QW
220 10PC OW
220 10PC QW
1K 20PC
37.4K 1PC QW
25 5K 1PC Qw
5231 1PC QW
6340 1PC QW
4.42K 1PC QW
8450 1PC QW
10 2K 1PC QW
12 7K 1PC QW
16 2K 1PC QW
21 5K 1PC QW
30.1K 1PC QW
46 4K 1PC QW
4870 1PC QW
5760 1PC QW
6980 1PC QW
9310 1PC QW
11 5K 1PC QW
14 3K 1PC QW
18.7K 1PC QW

See Page 6-16 for Revision History of Parts.

PAGE 8

QUANTITY
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ASSEMBLY NO. 069-1010-04 PAGE 9
DESCRIPTION KI211C

UNIT KI211-XX

! REVISION 30

‘i USED ON ASSEMBLY 069-1010-XX

ASSEMBLY DRAWING NO.

SYMBOL PART NUMBER DESCRIPTION QUANTITY
R 920 136-7681-22 RES 7680 1PC QW 1
R 921 130-0473-25 RES 47K 10PC Qw 1
R 922 130-0473~-25 RES 47K 10PC QW 1
R 923 130-0473-25 RES 47K 10PC QW 1
R 924 130-0473-25 RES 47K 10PC QW 1
R 925 130-0473-25 RES 47K 10PC QW 1
RT 401 134-1012-01 THERMISTOR 1
T 301 019-5029-00 TRANS PHASE DETECT 1
T 302 019-8024~-00 TRANS 1F 10KC DISC 1
T 303 019-5029-00 TRANS PHASE DETECT 1
T 401 019-3012-00 TRANSFORMER SRD 1
Y 401 042-8B960-25 CRYSTAL 96 0250 MC 1

’ *R indicates Revisions, See Page 6-16 for Revision History of Parts.
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PARTS LIST REVISION HISTORY

ENGR. APPROVAL

NAME ASS'Y. NO.
KI 211C Assembly 069-1010-04

AssYRu MR 211C USED ON - 69.1010-04

REV| CHANGE SYMBOL PART NUMBER DESCRIPTION RTY
ADD 090-0041-01 Retaining Ring 1
CHANGE 090-0033-02 Washer, Spring 2
ADD 089-8070-11 Washer, IFlat 1
ADD 089-8079-22 Washer, Ilat, 005 Thk 1
ADD 150-0018-10 Shrink Tubing G611,
ADD R470 130-0472-25 Res. F/C 4, TK QW 10% 1
DELETE| (415 106-0001-02 Cap QC 1. 5pf 10% 1
ADD C415 106-0001-09 Cap 4. 7pf 10% 500WV 1
CHANGE | R408 130-0151-25 Res IF/C 150 10% QW 1
CHANGE | R414 130-0182-25 Res IF/C 1, 8K 10% QW 1
DELETE]|] R409 0
ADD R409 136-9311-22 Res P/F 9, 31K 1% QW 1
DELETE| Q304 0
DELETE| Q305 0
CHANGE R312 130-0101-25 Res IF/C 100 10% QW 1
CHANGE | R313 130-0101-25 Res F/C 100 10% QW 1
CHANGE 023-0056-05 Meter Ass'y. 1
ADD R369 133-0016-01 Res Vari 600K 1
DELETE 090-0035-04 0
CHANGE 009-5013-01 Board P, C. Omni 1

LEee 10 SHT OF Kev, 1, March, 1973
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ASSEMBLY NO. 069-1010-03 PAGE 1
DESCRIPTION KI212
UNIT Kl1212

'i REVISINN 39
USED ON ASSEMBLY 069-1010-03
ASSEMBLY DRAWING NO.

SYMBOL PART NUMBER NESCRIPTION QUANTITY
008-0004-00 LUG SOLDER NN 4 1
008-0005-01 LUG SOLDFER 4
009-5014-00 BOARD PC GLD SINPE 1
009-5052-00 BOARD PC MATRIX 1
010-0041-00 TFRMINAL INSULATED 3
012-1009-00 TAPF MYLAR .5
013-0006-00 FERRITE BFAD 62
023-0056-072 METER ASSY 1
025-0018-00 WIRE CW26 BLACK 1«0
025-0018-14 WIRE CW26 BRN/YFL i
025-0018-19 WIRF CW26 BRN/WHT 1.0
025-0018-24 WIRF CW26 RFED/YFL 3
025-0018-26 WIRE CW26 RFD/BLI 1.0
025-0018-30 WIRF CW26 NRG/BLK A
025-0018-34 WIRE CW26 ORN/YEL 1.0
025-0018-39 WIRE CW26 NRG/WHT .6
025-0018-40 WIRE CW26 YFL BLK o
025-0018-41 WIRF CW26 YEL/BRN 1.0
025-0018-59 WIRF CW26 GRN/WHT 5

“ 025-0018-64 WIRE CW26 BLU/YFL o4
025-0018-69 WIRE CW26 BLU/WHT 1.0
025-0018-74 WIRE CW26 VIO/YEL A
025-0018-77 WIRF CW26 VIOLET 1.0
025-0018-84 WIRE CW26 GRY/YEL b
025-0018-89 WIRE CW26 GRY/WHT .8
025-0018-90 WIRE CW26 WHT BLK .5
025-0018-92 WIRE CW26 WHT RED 1.5
026-0003-00 WIRF TC 22 BUSS .2
029-0004-00 BRELT GEAR 1
029-0012-00 PULL GFAR 14 TEFTH 1
030-2143-00 CONNECTOR 1
035-1037-03 SHIPPING CNONTAINER 1
047-1178-00 FENCF GLIDE SLOPE 1
047-1199-00 COVER FENCE 1
047-1546-00 DUST COVER ]
047-1547-01 FRAME CHANNEL BNT 1
047-1967-00 FRAME CHANNEL 1
050-1212-00 INSTALLATION KIT 1
057-1044=00 FCC TAG DECAL 1
057-1049-01 AZIMUTH DIAL 1
057-1169-00 LABEFL PATENT 1
057-1338-01 IDENT PLATE 1
073-0015-00 AZIMITH DIAL 1
073-0021-02 FRONT CASTING 1

{, 073-0034-01 SYNCHRD CLAMP 2

*R indicates Revisions, See Page 6-22A for Revision H istory of Parts L.ist,
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ASSEMBLY NDO. 069-1010-03
DESCRIPTINON KI212

UNIT KI212

REVISION 30

UUSED ON ASSEMBLY 069-1010-03
ASSEMBLY DRAWING NOD.

SYMBOL PART NUMBER NDESCRIPTION

073-0062-05 MTG PLATE REAR
073-0116-03 FACE PLATE
076-0043-00 SHAFT
076-0384-02 KNOR
088-0066-00 SPACER PLASTIC
DRB-0084-01 LAMP FILTER L BLIE
0RR=0188-01 CNOVER LGHT WEDGE
089-2013-37 NUT HEX 6=-32
0R9-2026=-22 NUT SWAGE
0R9-2105-22 NUT SPEED 4 40
089-2136-00 NUT STOP 2-56
0B9=-5436-04 SCR PFH 4 40X1 4
0R9-5857-03 SC BRIS 4 40X3 32
0RB9-5857-04 SC BRIS 4 40X1 8
0R9-5878-04 SC PPH &4 40Xl 4
NRG-5878-05 SC PPH 4 40X5 16
NDBR9I-58T7T8-06 SCR PPH 4-=-40X3/8
NDR9-58B78=07 SCR PHP &4-40X7/16
0R9-5R878-10 SC PPH 4 40X5 8§
089-5R499=05 SCRFW 2-56
0B9-6024-06 SCR 4=40X3/8
0RY-ROND3-34 WASHFR SPLITLOCK 4
NR9Y-R067-30 WASHER FLAT
ORY=ROHER=30 WASHER FLAT SS
090-0019-02 RING RETAINING
090-0033=07 SPRING WASHFR
090-0035-05 SPACFR SWAGF
090-0042-073 STUN SFLF CLINCH
090-0055-00 INSFRT
144=-0005-00 RESOLVER
150-0002-00 TUBING TEF BLK 26
150-0054-10 TUBING INSUL
150-0062-10 TURING TEF CLR 10
1R87=1051-=-00 GASKET LIGHTING

C 40} 096=-1005-00 CAP TANT 1UF 20°P

C 402 113=-51072-00 CAP 1KPF 10PC X&F

C 403 113=-5102-00 CAP 1KPF 10PC X&F

C 404 113-5102-00 CAP 1KPF 10PC XbKF

C 405 113=-3220-00 CAP 22F 4“PC N1S0

C  40h 113=-30A68-00 CAP 6 BPF N150

C 407 113=5390-00 CAP 39PF 10PC N150

C 40Rr 102=-0016=-00 CAP VARI 1.5 9.1PF

C 409 102-0016-00 CAP VARI 1.5% 9,1PF

C &1l 113=-5349n=00 CAP 39PF 10PC N1&0O

C 417 105=N024=-00 CAP MY 0O010F 10PC

“*R indicates Revisions.

Page 6-18
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ASSEMBLY MD. 069-1010-03 PAGE 3
DESCRIPTION K212

~ UNIT KI212

), REVISION 38

. USED ON ASSEMBLY 069-1010-03

; ASSEMBLY DRAWING NO.

5 SYMBOL PART NUMBER DESCRIPTION QUANTITY
C 413 102-0016-00 CAP VARI 1.5 9.1PF 1
C 414 106-0001-09 CAP OC & 7PF 10PC 1
Rl ¢ 415 106=-0001-02 CAP QC 1.5PF 10% 1
C 416 096-1050-00 CAP TANT .33UF 20P 1
C 417 105-0024-073 CAP MY O1UF 10PC 1
C 418 102-0015-00 CAP VARI 8 TN .60PF 1
C 419 104-0001-07 CAP MICA 1KPF SPC 1
C 421 104-0001-07 CAP MICA 1KPF 5PC 1
C 422 105-0024-03 CAP MY O1UF 10PC 1
C 423 105-0024-06 CAP MY 068lIF 10PC 1
C 424 096-1006-00 CAP TANT 1UF 20P 1
C 425 105-0024-03 CAP MY O1UF 10PC 1
C 426 105-0024-064 CAP MY 0331IF 10PC 1
C 427 096-1005-00 CAP TANT 1UF 20P 1
C 428 105-0024-03 CAP MY O1UF 10PC 1
C 432 105-0024-07 CAP MY J1UF 10PC 1
C 433 105-0024-03 CAP MY O11IF 10PC 1
C 434 105-0024-05 CAP MY 047UF 10PC 1
_ C 435 105-0024-07 CAP MY .1UF 10PC 1
) C 436 105-0024-04 CAP MY 0331IF 10PC 1
- C 437 105-0024-06 CAP MY 033UIF 10PC 1
C 438 105-0024=-06 CAP MY 068lF 10PC 1
C 441 105-0024-05 CAP MY 04TUF 10PC 1
C 442 105-0024—05 CAP MY O04TUF 10PC 1
C 443 105-0024-07 CAP MY .1UF 10PC 1
C 444 096-1013-00 CAP TANT 0 22UF 20 1
C 445 096-1013=00 CAP TANT 0 22UF 20 1
C 446 096-1014=00 CAP TANT 40lIF 20P 1
C 447 096-1014-00 CAP TANT 40UF 20P 1
C 448 097-0047-00 CAP ELECT 250UF 1
C 449 097-0056-05 CAP ELECT SOOUF 1
CR 401 007-5011-08 DIONE ZENER 8 2V 1
CR 402 007-5005-00 DIONE 1N935A 1
CR 403 007-4001-00 NIODE CAPACITOR 1
CR 404 007-6029-00 DIDDE SIL IN457 1
CR 405 007-6029-00 DIONE SIL IN457 1
CR 406 007-6023-00 DIONDE GERM IN277 1
CR 407 007-6023-00 NDIDDE GERM IN277 ]
CR 408 007-6023-00 NIODE GERM IN277 1
CR 409 007-6023-00 NDIODE GERM IN277 1
CR 410 007-6029-00 DIODE SIL IN&457 1
| DS 401 037-0013-00 LAMP TI 12 VOLTS 1
| DS 402 037-0013-00 LAMP TI 12 VOLTS ]
[ J 402 030-0030-01 CONNECTOR COAX 1
| L 401 019-2058=-20 CHOKE RF 4 TUH 1

*R indicates Revisions. See Page 6-22A for Revision History of Parts List.

|
|
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ASSEMBLY MO, 069=-1010-03 PAGE 4
NDESCRIPTIDN KI21°2

UMIT KI211-XX

REVISINN 39

HSED ON ASSEMBLY 069=1010-XX

ASSEMBLY NRAWING ND.

SYMRNL PART NIMRER NFSCRIPTINN QUANTITY
L 402 019-3007-00 COIL RF 4T BUSS 1
L 403 N19-3036-00 CNIL RF 1
L 404 019-3007-00 COIL RF 4T BUSS 1
L 405 019-20R2-04 CHOKE 0 33UH 10PC 1
L 406 019-2058=-20 CHOKF RF 4 TUH 1
L 407 019-3008-00 COIL TRIPLER 3T 1
L 408 019-2065-00 CHNKF RF 100OUH 1
N 401 007=-0024-00 TRANS SILICON 1
N 40 007-0028-00 TRANS SILICNN 1
0 403 007-002R8=-00 TRANS SILICON 1
0 404 007-0033-00 TRANS STLICON 1
0 405 007-0033-00 TRANS SILICON 1
0 406 N07-0033-00 TRANS SILICON 1
0 407 007-0033-00 TRANS STLICON 1
0 408 007-0033-00 TRANS SILICON 1
0 409 007-0033-00 TRANS SILICON 1
0 410 007-0033-00 TRANS SILICON 1
N 411 007-0033-00 TRANS SILICON 1
Q412 N07-0033-00 TRANS SILICON 1
0 901 007-0026-07 TRANS SILICON 1 .
0 902 007-0026-02 TRANS SILICON 1 %
n 903 007-0026=-02 TRANS SILICNN 1
N 904 007-0026-02 TRANS SILICNN 1
N 905 007-0026-02 TRANS SILICON 1
0 906 N07-0026-02 TRANS SILICON 1
0 907 007-0026=-02 TRANS SILICON 1
N 908 007-0026-02 TRANS SILICON 1
0 909 007-0026-07? TRANS SILICON 1
0 910 007~-0026-07? TRANS SILICON 1
N 911 007-0026-02 TRANS SILICON 1
0 912 007-0026-02 TRANS SILICON 1
N 913 007-0026~-02 TRANS SILICON 1
0 914 007-0026-02 TRANS SILICON 1
0 915 007-0026=-07 TRANS SILICON 1
N 916 007-0026-02 TRANS SILICON 1
0N 917 007-0026-02 TRANS SILICON 1
0 918 007-0026-02 TRANS SILICON 1
0 919 007-0026~02 TRANS SILICON 1
0 920 007-0026-02 TRANS SILICON 1
R 402 " 132-5007-00 RES WW 75 S5PC 2W 1
R 403 130-0473-25 RES 47K 10PC QW 1
R 404 130-0104-25 RES 100K 10PC QW 1
R 405 130-0472-25 RES 4 7K 10PC QW 1
R 406 130-0272-25 RES 2 7K 10PC QW 1
R 407 130~-0121~35 RES 120 10PC HW 1

*R indicates Revisions. See Page 6-22A for Revision History of Parts List,
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ASSEMBLY NN. 069-1010-03 PAGE 5
NDESCRIPTION K212
UNIT KI211=XX
\ REVISION 39
' USED ON ASSEMBLY 069-1010-XX
ASSEMBLY NRAWING ND.

SYMBOL PART NUMBER DFSCRIPTINN QUANTITY
R1 R 40R 130-0121-25 RES 120 10PC QW 1
R1 R 409 136-1002-22 RES 10K OHM 1PC 0OW 1

R 410 133-0016-07 POT 1K 20PC 1
R 411 130-0105-25 RES IMEG 10PC QW 1
R 412 130-0472-25 RES 4 7K 10PC OQW 1
R 413 130-0680-23 RES 68 SPC QW 1
R1 R 414 130-0222-25 RES 2 2K 10PC QW 1
R 415 130-0102-25 RES 1K 10PC QW 1
R 416 130-0101-25 RES 100 10PC QW 1
R 417 130-0105-25 RES 1MEG 10PC QW 1
R 418 130-0154-25 RES 150K 10PC QW 1
R 419 130-0102-25 RES 1K 10PC QW 1
R 420 130-0473-25 RES 47K 10PC QW 1
R 421 130-0105-25 RES 1MEG 10PC QW 1
R 424 130-0473-25 RES 47K 10PC QW 1
R 425 132-5001-00 RES WW 180 10PC 2W 1
R 426 130-0101-25 RES 100 10PC QW 1
R 43] 130-0473-25 RES 47K 10PC QW 1
R 432 133-0016-00 POT 150K 20PC 1
R 433 130-0473-25 RES 47K 10PC QW 1
R 434 130-0154-25 RES 150K 10PC QW 1
R 435 130-0683-25 RES 6BK 10PC QW 1
R 436 130-0154-25 RES 150K 10PC QW 1
R 437 130-0683-25 RES 68K 10PC QW 1
R 438 - 136=-4752-22 RES 47 B5K 1PC QW 1
R 441 136-2271-22 SELECT VALUE 1
R 442 136-3322-22 RES 33 2K 1PC QW 1
R 443 136-27221-22 SELECT VALUE 1
R 444 136-4752-22 RES 47 5K 1PC QW 1
R 445 136-3922-22 RES 39 2K 1PC QW 1
R 446 130-0272-25 RES 2 7K 10PC QW 1
R 447 130-0101-25 RES 100 10PC QW 1
R 448 130-0272-25 RES 2 7K 10PC QW 1
R 451 130-0101=-25 RES 100 10PC QW 1
R 452 130-0104-25 RES 100K 10PC QW 1
R 454 130-0104-25 RES 100K 10PC QW 1
R 455 130-0104-25 RES 100K 10PC QW 1
R 456 130-0104-25 RES 100K 10PC QW 1
R 457 133-0016-02 POT 1K 20PC 1
R 461 130-0102-25 RES 1K 10PC QW 1
R 462 130-0102-25 RES 1K 10PC QW 1
R 463 130-0221-25 RES 220 10PC QW 1
R 464 130-0221-25 RES 220 10PC QW 1
R 465 133-0016-02 PDT 1K 20PC 1
R 901 136-3742-22 RES 37.4K 1PC QW 1
v #R indicates Revisions. See Page 6-22A for Revision History of Parts List.
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ASSEMBLY NO.

069-1010-03

DESCRIPTION KI212

UNIT KIZ211-XX
REVISION 39

USED ON ASSEMBLY 069-1010-XX

ASSEMBLY DRAW

SYMBOL

9072
903
904
905
906
907
908
G509
910
911
91?2
913
914
915
916
917
91R
919
920
Q2?7
923
924
925
93]
T 401
1.01
401

XA OAXVAOOELE DRI OEDLDR

<~ - o T T A A

*R indicates

Page 6-22

ING NO,

PART NUMBER

136-25562=-22
136-5231-22
136=-6341-22
136=4421-22
136=-R64581=22
136=-1022-22
136-1272-22
136=-1622-22
136=-21h2-22
136=-3012-22
136-46472=-22
136=4RT71-22
136=-5761-22
136=-6K9R]1-22
136-9311-22
136=1152-22
136-1432-22
136=-1872-27
136=7T681-22
130-0473-25
130-0473-25
130-0473-25
130-0473-25
130-0473-25
134=-1012-01
019-3012-00
N42-8960-25

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
THE
TRA

CRYSTAL 96 D250 MC

DESCRIPTION

25 5K 1PC QW
5231 1PC QW
6340 1PC QW
4.42K 1PC QW
8450 1PC QW
10 2K 1PC QW
12 7K 1PC QW
16 2K 1PC QW
21 5K 1PC QW
301K 1PC QW
46 4K 1PC QW
4BT70 1PC QW
5760 1PC QW
6980 1PC QW
9310 1PC QW
11 5K 1PC QW
14 3K 1PC QW
18.7K 1PC QW
T68B0 1PC OW
G4TK 10PC QW
4TK 10PC QW
47K 10PC QW
47K 10PC QW
47K 10PC QW
RMISTNR
NSFORMFR SRD

PAGE 6

QUANTITY

ot P i P e et et e gt bt et b it i b et b gt et ek = et et et et

Revisions, See Page 6-22A for Revision History ol Parts List.

March, 1971
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ENGR. APPROVAL
PARTS LIST REVISION HISTORY BiAERROV
NAME ASS'Y. NO.

KI 212 Assembly 069-1010-03

ASS'Y. DWG, UNIT USED ON

KI 212 069-1010-03
1REV CHANGE SYMBOL PART NUMBER DESCRIPTION QUANTIT‘L
090-0041-01 Retaining Ring 1

CHANGE 090-0033-02 Washer, Spring
ADD 089-8070-11 Washer, 1
ADD 089-8079-22 Washer, Flt ,005Tak 1
ADD 057-1382-02 STC Tag KNC 610 1
ADD 057-1385-01 STC Tag KN 74 1
ADD 150-0018-10 Tubing, Shrink . Bft.
DELETE | €415 106-0001-02 Cap. Mld. 1.51f, 10% 1
ADD C415 106-0001-09 Cap. Mld. 4.7pf, 10% 1
CHANGIL | R408 130-0151-25 Res. F/C 150 10% QW 1
CHANGE | R414 130-0182-25 Res. I'/C 1.8K, 10%, QW 1
DELETE | R409 136-1002-22 Res. F/C 10D, 1%, QW, 1
ADD R409 136-9311-22 Res. P/F 9,31K, 1%, QW 1
ADD R470 130-0472-25 Res., F/C 4.7K, 10%, QW 1

]

|

F %
March, 1971 SHT-—0 Page 6-224
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R348

313

R332

R334

R352

R331

R315

R322

R340 R347 T302 R365 R357

iy
KING
KI 201C/KI 211C/KI 212

VOR/LOC-0OBS INDICATOR

R358 R361 T301

T303

R362

R368

R363

R364

R353

R313

R343 R342 R344 R303 1354 R308 R304 R309 R511

FIGURE 6-1A CONVERTER BOARD ASS'Y
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KING
KI201C/KI 211C/KI 212

VOR/LOC-0BS INDICATOR

c312 C321 €322 (€323 (€325 CR304 C306 302 308

C311
C309
€326 L B ¢ @®@. . oz«
: ' 3k S

¥ f T {" -:'j -'*‘. :,\‘-‘I\ T " ('315
g .. ; v g --un\ i L=
- 3 I. : 3 = t."
C328 i 7 ¥ g 18 AN ‘o .

C316
Cc314

329

\
Q308

C334

C332

L
-?’h A il
~

CR306

N

~ N

c327

ce i

CR301

CR305 C317
Q306
Q307
Q310 €307
2 Tor CR302
A e CR307 <
CR303 Q311 Q312 C301 Q302 Q301 C304 Q303 Q305 Q304

FIGURE 6-1B CONVERTER BOARD ASS'Y
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i
KING

KI201C/KI 211C/KI 212
VOR/LOC-0OBS CONVERTER

R325 R324 R307 R314

Q315

R339

Q316

Q314

Q317

Q318

R338

Q313

R314

R317

FIGURE 6-1C CONVERTER BOARD ASS'Y
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KING

KI 201C/KI 211C/KI 212 ‘.
VOR/LOC-0OBS INDICATOR

CR403 c418 C400

401

08
1413

CR405 :
-3;,;,'@":-‘... Er 2o

& g

Ca36

492

433 .

Cad6

C443 C416 C404 M 2: 402

FIGURE 6-2 GLIDESLOPE BOARD ASS'Y
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 KING
KI 201 C/KI 211C/KI 212
VOR/LOC-0BS INDICATOR

C415 11425 R4 15 R416 Cq14

R448

C406

R436

R103

H434
HA64 463 R45T €425 1465 1456 K426 346
[Pt o WG
B A a0 . - i T L
P 0.._:\§; ‘
gE_—— T - ‘L-"g’l " ["rs;‘ Q '
A -—";"‘,.% i
411

1108

1404

FIGURE 6-2B GLIDESLOPE BOARD ASS'Y

March, 1971
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CR410

Q410

Page 6-28

G
KI 201C/!&§11C/KI 212
VOR/LOC-OBS INDICATOR

R412 [A0G 134 09 1402

Q07

Q400

Q108

CR409

CR407

11405

L401 413 R414 1408 Ri07

FIGURE 6-2C GLIDESLOPE BOARD ASS'Y

Rev. 1, March, 1973




q KING
J 3 KI201C/KI 211C/KI 212
VOR/LOC-0OBS INDICATOR

R4G1

R45h2

R438
1410

FIGURE 6-2D GLIDESLOPE BOARD ASS'Y
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KING
KI 201C/KI 211C/KI 212
VOR/LOC-0OBS INDICATOR

QRI12 Q916 R911 R916 Q911 QI06 R901 QY01 R906

R917
RS02

QY17
QY07

R921
Q902

R922
R907

R912
R903

R918
R923 Q908
Qo118 Q03

QY13
R908

RY913
RO19 RY904

R924
(904

QRU1Y
QY0Y
RY90Y

QY14
R9Y05
RO14 R920 Q920 R915 Q915 QI10 R9Y10 QY05 L

FIGURIS 6-3 MATRIX BOARD ASS'Y
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DESCRIPTION OMNI INDICATOR
UNIT KI201C/KI 211C/KI 212
REVISION 0

USED ON ASSEEMBILY 066-3008-02,
069-1010-04, 069-1010-03

RIZIT PART NUMBER
066-3008-02

069-1010-04
069-1010-03

12 008-0004-00
13 008-0005-01
14 010-0041-00
15 069-1010-~00
16 069-1010-00
17 069-1010-00
29 023-0057-02

023-0056-03

023-0056-02
06 029-0004-00
57 029-0012-00
29 030-2003-00
G0 030-2001-00

030-2003-00

030-2143-00
61 037-0013-00
63 047-2232-01

047-1148-02
047-1148-02
64 047-1175-00
67 047-1546-01
047-1546-00
047-1546-00

69 047-1547-01
70 047-1967-00
72 057-1049-01
76 073-0015-00
78 075-0021-01

074-0021-01
073-0021-02

March, 1971

DESCRIPTION

Omni-Glideslope/GS-OBS INDICATOR
A, KI201C
B, KI211C
C, Kl212

Solder Lug
Lug, Tinned Copper
Terminal
Converter Board
Matrix Board
Glideslope 13oard
Meter Assembly (A)
(3)
(C)
Belt, 40DP
Gear, Pully, 14 Teeth
[.ock Tabs
Connector, Plug, A)
13)
)
Lamp, 12 volt
Mask, Meler A)

13)
)
Bracket
Dust Cover, A)
B)
)

IF'rame Channel (Bottom)
IF'rame Channel (Top)
Decal, Azimuth Dial
Azimuth Dial Casting
I'ront Casting A)

13)

)

Page 6-31




REF

79

8o
81
83
84
86
87
88
89
91
92
93
94
95
96
a7
98
89
100
101
102
103
104
105
106
107
108
202

207
208
209

Page G-42

PART NUMBER

073-0062-03
073-0062-01
073-0062-05
073-0116-03
076-0043-00
076-0384-02
088-0052-00
088-0084-01
088-0188-01
088-0190-02
089-2009-22
089-2105-22
089-2106-11
089-6008~-04
089-5878-04
089-5878-05
089-5878-10
089-5903-06
089-5436-04
089-5590-05
089-5857-03
089-5857-04
089-5903-13
089-8003-~34
089-8042-30
089-8067-30
089-8068-30
090-0019-02
090-0033-02
148-0003-00
148-0003-00
148-0005-00
187-1038-00
089-6024-06
073-0034-01

DESCRIPTION

Mount Plate Rear A)

B)
)
[Face Plate
Shaft
Knob

Mounting Case, Meter Movement
IFilter, Lamp-Light Blue
Cover, Lighting Wedge
Cover, Meter Movement
Nut, Hex 4-40 (2 for cable clamps)
Nut, Speed, "U'" Type
Nut, Hex, 1/4 - 32
Screw, Flat [1d, S1, 100° 4-40 % 1/4
Screw, Pan Hd. Ph, W/1lw 4-40 % 1/4
Screw, Pan Hd, Ph, W/1w 4-40 ¥ 5/16
Screw, Pan Id, Ph, W/lw4-40 ¥ 5/8
Screw, PPan Hd, Ph, 4-40x 3/8
Screw, Pan Hd, Ph, 82°4-40 > 1/4
Screw, Pan Hd,, Ph, Type 25 2-32 ¥ 5/16
Screw, Set Multispline Socket 4-40 > 3/32
Screw, Set Multispline Socket 4-40 » 1/8
Screw, PPH 4-40 % 13/16
Washer, Split Ring Lock {4
Washer, Int, Tooth Lock 1/4
Washer, Flat (IFor Pulley). 220D
Washer, Flat , 265ID
Retaining Ring
Washer, Spring
Resolver (13301) A)

B)

C)
Gasket, Wedge
Screw
Lug, Resolver MTG, (2)

March, 1971




NOTICE
Page 6-33

THIS PAGE WAS MISSING FROM THE TEXT WHEN THE
BOOK WAS RECEIVED FROM THE MANUFACTURER.

ALL MISSING PAGES HAVE BEEN ORDERED FROM THE
ORIGINAL SOURCE.

WHEN THIS MISSING PAGE IS RECEIVED, THIS MICRO-

FICHE WILL BE REISSUED TO INCLUDE THE PAGE
RECEIVED.
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KING

KING
KI 201C /K1 213 /K1 214 KI 201C/KI 213/KI 214
VOR/LOC-0BS INDICATOR VOR/LOC-0BS INDICATOR
(2) RG-108 /U eoaxial cable is recommended for the glideslope antenna intereonnect,

Refer to Figure 2-1 for conneclor assembly,
2.4 CABLING

(a) The length and routing of the external cables must be carelully studied and planned
prior to installation, Aveid sharp bends and placing cables too near the aireraft
control cables,

(h) IFabricate the external cables in accordance with the installation drawing that fulfills
the system requirement,

-NOTE-
KI 20IC
Use pood quality stranded wire
that will not support a flame and with
at least 600 voll insulation, 1t is
recommended that the mike audio line
be in a shielded-twisted pair,
— - r-" S Tt
=l
Q@ O S
L Os Oa
A I OF o (0]3 5 \@/
~ |} = Smemiay oo 0005
P }1 -I-] T O“ O" J O’bCf

J
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Q
@
2y
d
o,

RG-188/U GLIDE SLOPE CABLE ASSEMBLY o OX o oY % bbd
o~ o pt O\b o
Lo 000 O e Ol
g sy e 1 ‘EIE S Ougzcmgx %IB,—\A&&
| geee S IEe- EEE e Q
ST =k oroms]
e Oxx™  Oww
i R
i O©®O

freh
o e\ KI 213
\ ﬂ- ! - '
) S
sejuie w0
RG-58/U GLIDE SLOPE CABLE ASSEMBLY

FIGURE 2-1 GLIDESLOPE CABLE CONNECTOR ASSEMBLY FIGURE 2-2 KI 201C/K1 213/KI 214 CONNECTOR PIN LOCATIONS

Page 2-2 Rev. 1, Dec. 1074 Rev. 1, Dec., 1974 Page 2-3
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KING
K1 201C/KI 213/KI 214
VOR/LOC-0BS INDICATOR
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IFIGURE 2-3 KI 201C INSTALLATION DRAWING
(Dwp, No, 155-5124-00, R-1)
Page 2-4 Rev., 1, Dec., 1074

Rev, 1,
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KING
KI 201C/KI 213/KI 214
VOR/LOC-0BS INDICATOR
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FIGURE 2-4A KI 213 INSTALLATION DRAWING (S/N1499 & Below)
(Dwg, No. 155-5125-00, R-1)
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KI 201C/KI 213/K1 214
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‘ Y. UNLESS SFECIFIED; ALL SYSTEM GROUNDS ARE AIRFRAME GROUNDS, tfon
[ 4, THE KA4T MAY BE USED TO CONVERT KXI70A/KX170B DME SWITCHING 33— INST LIGIT DINgR — KC
OUTIUTS TO CHANNEL THE KDM 700/AS105 DME'S, 38— INST LIGHT DIMMER—— 27,5VDC DIMMER CONTROL
5, FOWIR BUSS CIRCUIT BREAKERS ARE TO BE MOUNTED 1N THE AIRCRAFT 20f— A/c TouTR "MHG_—G:—E’?'“DC AfC FowTn
BREAKER PANEL OR INSTRUMENT PANEL SUCH THAT THEY WILL BE ACCESSIBLE A
/ IN FLIGHT AND SAFE FROM PHYSICAL DAMAGE, 17 [— COM SWITCHED A/C FONER #16AKG
6. KNT4:  FOR ONE INDICATOR JUMPER FINS 7, B, AND 24, ouUTRIT Chlid f
f FOR TWD INDICATORS JUMPER PINS 7 AND 8, 18— C"":‘ ';”"x AT #LEAMT—] A A
/ FOR THREE INDICATORS NO JUMPERS ARE REQUIRED, b o o evon) +1°/ KA 39 | °
7. KN6SIME INDICATOR (KI265) NOT SHOWN,
_l‘—- KAV 13.75VDC INPUT #16AWG ] ]
9. WAMP HALLER AND ATRCRAFT SPEAKER RETUKN LEADS SHOULD BE (0: 155 CORFLHIOUS)
/ CONNECTED TO FIN 1 AT KMA20,
- ! 10, EXTEANAL SWITCHING CAPABILITY:  COMM = PIN 17 - NONE
7 NAV = PIN 26 - 300ma 0AI0
: 11, AUX AUDIO #2 IS INTERCOM MIC INIUT ON KX1708, F/0 201
12, THE KI213 HAS THE FOLLOWING EXTERNAL INDICATOR LRIVING CAPABILITY; INST LIGHT DIMMER — 27,5VDC DIMMER CONTROL
/ — R TITT 3 INST LIGHT DIMMER— NC
J INDICATORS FIAG | DEFLECTION| _ FLAG DEFLECTION k1213
AKINC NONE NONE ONE ONE ?/0 P211
JUMFER PINS JUHFER PINS
AA & BB IF V&W IF INST LIGHT DIMMER— 27,5YDC DIMMIR CONTROL
i NOTIUSED 1| | MOT USED INST LIGHT DIMMER — NC
'/ AUTOF1LOT (K1 ) NONE NONE ONE ONE K1201C
F/0 PIOL
/ 13, COMPLETE INTERCONNECT INFORMATION FOR KNGS AND KN74 MAY BE FOUND IN
/ THE RESPECTIVE INSTALLATION MANUALS, E': INST. LIGHT DEMHER—NC
- INST LIGHT DIMMER— 27.5VDC DIMMER CONTROL
14, GLIDESLOPE ANTENNA (KA 22 OK EQUIVALENT) MUST HAVE AlRFRAME GROURD,
i 15, ROUTE ILS COMMON AND FOWER GROUND AWAY FROM COMM TRANSMITTER COAXIAL

CABLES AND MAKE AIRFRAME GROUND NEAREST KX 170A/175/170B/1758,
IF KA 39 15 USED, ROUTE OUTRUT PLi G WITH ILS COMMON AND FUWER GROUND,
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) K1 201C/KI 213/K1 214
0
- i = 030-2101-04
b 2 i
i ‘_‘ | 13 ———1INST LIGHT DIMMER —13,75VDC DIMMEK CONTHOL lmr-:ru.?’;ilu'n
. . H INST LIGHT DINMER—, REFERENCE PHASE
~ @) 20 AJC POWER ——# 16AWG ——T7 2—=A/C FOWER 1, 75VIX NG 427, 5VDC TOMER INPUT ——] A I SIGNAL. [FM)
- a 42 [——— SPAKE 13.75VDC INST LIGIT DIMMER D AL LERADIALS
3 : 17 f—— CcoMH SWITCHED A/C IOWER DIMHER INST LIGHT DIMMER E
i o 18— 13,75VDC INPUT u-sw)—mmm;] FONTKOL F— 4 UP DEFL W ) AT
} o 41— SPEAKER OUTPUT — — DEFL LOAD X B i
E SPEAKER HETURN — TO ARINC [ — 4+ DOWN DEFL Y
" . = 21 I.I FOKER GROUND —— #16AWG —3 Mg, — 4 G5, FLAG z VARIABLE PHASE 0 e = 90ROHI
m 39 |—FH= MIKE AUDID — ~— FLAG LOAD A SIGNALTAM
l‘o 40 'J MIKE KEY — L— = .5, FLAG BA - - == Q4AR0ME
\ = 35 NAV 5002 OUTRUT [ — + UI' DEFL— — | -
3 = 813 AUX AUDIO #1 — + DOWN DEFL— ' e
i K kb AUX AUDIO #2——(NOTE B) TO AUTOPILOT J — ¢ G.5, FLAG —— o |- - 30
L COUPLER T =y
) B x 15 AUX AUDIO #3 —— SEE NOTE 9 — - G,5, FLAG = T i
= z 2 16 AUX AUDIO 84— — 4+ HIGHT DEFLECTION—— (G O ROTATING PATTEHN S e S B
. W 3 COMM 5008 OUTIUT= — ¢ LEFT DEFLECTION——— DD 7 (30 HEVOLUTIONS PER SECONDI 0 ! X
' K x = | 75 SECOND
s = l | 3 5= VOR/LOC OUTRUT VORK /106 mnq——;s— u ;” ~ vt
. A [}
‘ oS A P b 4 115 ENERGIZE $— LOC ENEKGIZE v I ol UNWODULATED jRRARAL A M A URCARRIER
‘B < LG s. esekoize ¥ no e = " FREG NOD AT 30H:
4 :‘, :'1 O O 5 0,051z CONTROL 0,054 CONTHOL " 2 oO=nX
% oo o e b -
[ f' A B 13 0, IMHz CONTROL 0. 1Miz CONTROL | l 5‘1 o & Sbe mADiRs
L= o= / 7 0,3z CONTHOL 0, My CONTROL K =00 Sgll il
P = 8 0, ¥tz CONTROL 0. 5Ml7 CONTROL L 4 6 =
! c'-: o) l I 0 0, 7M1z CONTHOL 0,7MIlz CONTHOL H S 4]
=) ;..‘ 10 0,941z CONTROL 0, 9Mlz CONTROL N ha 12
. 7 7 [n L0BMIlz CONTROL. 108M17 CONTROL P g - Iimg" RADIAL
r'o E:.’ 5 5 12 109MItz CONTROL 1049M1 > CONTKOL K el
) e 13 110MHz CONTROL 110MHz CONTROL 5
7 S p—
Iy v B 14 111817 CONTROL. 111MHz CONTROL 1
3 = L T iy NOTE 7 .
= 26 NAV SWITCHED 13,75VD( - 13.75VDC INPUT B
B = 19 115 (OMMON (o RAWG) —ab 1 1LS coMMoN ¢ .
: 5 2 f—— 10, 0VDC 6.5, SWITCHING N ——| 5 SECOND
b1 1 —— 13.75VDC IRPUT (NAV)— #16AWG——3———13, 75VIK' A/C IOKER
“ 22 DME Mz M) ———— (030=003 500
| I 23 DME iz M) —————— 3. SOTE 11 Faiz
= ) DME Mily M2 TO GLIDESIDPE ANT,—— RGIEBA/L -—'—?—‘—_ :;‘ E
25 |—— DME Mz M) ————— NOTES ¢ a z
i 2 BHE KN RO e o P g 1. UNLESS NOTED, ALL WIKES 10 BE #24AWG MINIMUM, N Ec kg
28 IME Kiz K] ———— ) 2. IF SPEAKEK 1§ NOT USED, INSTALL A 42, 10W KESISTOR TO { a & o g3
\ e iim . h L
5 - 29 DME Kifz K2 SIMILATE A GIEAKER LOAD BETWEEN PINS 41 AND 21. REFERENCE PMASE VOLTAGE uL | } L) e
& 30— IME Kiz K3 1, ALL GROUNDS ARE AIRFRAME GROUNDS UNLESS OTHERWISE SPECIFIED. (AFTER FM DETECTION) [ [ ‘ ‘
n 31— DME SOKHz 4. THE KAST MAY BE USED TO CONVEKT KX170A/KX175/KXLT0B/KX1758 [ 3 ek / ; x
b9 2 p—— DHE SWITCHING COMMON — DME SWITOHING OUTFUT TO CHANSEL THE KDM 700/A/T05DME'S, -| 75' a E J u E,
% o — 5, 27.5VDC OPERATION: T E S8 S
: KX170A/KX175/KX1T0B/KX17 51 T -, 3 VOLTAGES AT AIRCRAFT
i P/O 1171 ke ? ON 240° RADIAL
UI0=0061 =00 s ]
) iz 33 —IN5T LIGHT DIMMEK —— NG i s : ":
: KRG SHA /) e TO (0MY ANT I — INST LIGHT DIMMER —— 27, 5VDC DIMMEK CONTROL ‘
"o 20 F—A/C TOWER— #16AWG ;\‘—T:zr.bvm. AJC POWER
¢ 030-0061=00 ’?‘; VARIABLE PHASE VOLTAGE . DRECTION OF POSITIVE LOBE
2 ' “ AM A OF ROTATING ANTENNA
4 173 17 |— COMM SWITCHED A/C IUWER = #16AWG JAETER AL DETECTRGHS ArTATIHY !
. I HG 58A /| —————————& T0 KAV AN1 OUTRUT INPUT -| b
18 = COMM 13, 75VDC INPUT = #1HAKG = A A
: (1,54 CORTINLOUS)
(5.0A 207 DUTY FACTOR) r G KA 39 G 1
1 r—N.\\' 13.75VDC INPUT —— #]16AWG = R B
0,75 WTINLOLUE o <
- (A . - FIGURE 4-2 VOR SIGNAL GENERATION
K1214 (Dwg., No., 696-0714-00)
I P/o P21
' March, 1973 Page 4-3
i INST LIGHT DIMMER —— Ni
. INST LIGHT DIMMER—— 27.5VDC DIMMER CONTHOL
6, POWER BUSS CIRCUIT BREAKERS AKE TO BE MOUNTED 18 THE AIKCHAFT
| BKEAKER PANEL OR INSTRUMENT PANEL SUCH THAT THEY WILL HR ACCESSIBLE
IN FLIGHT AND SAFE FROM PHYSICAL DAMAGE.
7. EXTERNAL SWITCHING CAFARLLITY:
. oMM PIN 1T NONE KING
HAVOPIN 26 30Uma KI 201C/KI 213/KI 214
; 5. AUX AUDIO #2 1§ INTEKCOM MIC INPUT ON KXI70B AND KX1738, VOR/LOC-GS INDICATOR
9, THE KIZ14 HAS THE FOLLOWISNG EXTERNAL INDICATOR DRIVING CAPABILITY:
& y
l VOR GLIDESIOPE
T INDICATORS FIAG | DEFLECTION FLAG DEFLECTION
& ARINI NORE SORE ONE OXE 089-5878-10 % e
: JUMPER PINS | JUMPER FoNS 089-5573-04 1
i/ BhAAIF | WaX IF % @ @) ~Q [ 2000940
o NOT USED NOT USED 016-1010-00 + 047-2681-02 )
! AUTOPLLOT (M1 )] Nost ONE ONE ONE IGLVPT“L-“PL&'-S’ . } %E‘;f;ﬁ-og e 057-1199-00
T g '
10, KI21% GLIDESLOPE AND LOCALIZEK CAN BE ENEKGIZED SIMULTANEGUSLY AS % * <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>