EE140-KA-OMI-010/E110 T827H

TECHNICAL MANUAL

MAINTENANCE INSTRUCTIONS
PARTS LIST

Oooroooono

T-827H/
01A228010-01

Y o o
000000I000000nnOn

000000000l 0o 0onoomoo 00 000 01000000 00000 DI00000000 0000000 000 10000

31 OCTOBER 1983
CHANGE 1 28 FEBRUARY 1984
EE140-KA-OMI-O01A/E110-T827






EE 140-KA-OMI-010/E110 T827H
TABLE OF CONTENTS

Chapter Page

LIST OF ILLUSTRATIONS & 4 o o o o o o o o s o o o s o s o o o o ae. X

LISTOF TABLES v &« ¢ ¢ o s o s o 0 6 o 6 s s s s s s s s s o0 0800 XV
1 GENERAL INFORMATION AND SAFETY PRECAUTIONS . « ¢ ¢ v o o« 1-1
1-0. Safety Precautions .« « o ¢« o ¢ s ¢ v o o s o s o s s 0 00 0. 1-1
1-1. Introduction « . « & ¢« « . . . et e e s s e e e e s e e . 1-1
1-3. Equipment Description + « ¢ ¢ ¢« o o ¢ o ¢ s 6 o o 0o 6o o6 o s 1-1
1-4. General o o o o o 0 o 0 o 0 0 s 8 s s e e s s s 0 s e s s e 0. 1-1
1-5. Physical CharacteristiCs + o+ o o o o ¢ ¢ ¢ = o« ¢ ¢« ¢ ¢ 6 s oo 1-2
1-6. Electrical CharacteristiCS + « o o ¢ o s ¢ o o s o o s s s s o o 1-2
1-7. Reference Designations « o o o o o o o s o o s s o s o s 0 o o0 1-2
1-8. Reference Data & v o o ¢ ¢ o o o o s o s o s 0 0 s s o 8 0 000 1=2
1-10. Equipment, Accessories and Documents Supplied . . . . . . . 1-2
1-12. Equipment and Publications Required but not Supphed‘; e e . 1-2
1-14. Nonstandard Abbreviations « « « o« ¢« ¢ o o ¢ ¢ ¢ ¢ o 0 o s o oo 1-2
1-16. Factory and FieldChanges .+ « ¢« « « o ¢ ¢ s ¢ s o o ¢ s 0 o s o 1-2
2 OPERATION & 4 ¢ s o s o s o s o o s o 6 s s s s s s s o s 000 00aas 2-1
2-1. Introduction + o« ¢« ¢ o ¢ o o o o 0o s 0 0 0o 0 4 0w e e e 2-1
2-3. Operating Controls and Indicators . « ¢ v v ¢ ¢ 4 ¢ o s s s o » 2-1
2-5. Operating Procedures « « o « o o o s s o o o s o s o ¢ & s e 2-1
2-17. Normal and Emergency Shutdown Procedures . . + . « + + . . 2-1
2-8. Interference and Emergency Operation , » « « « ¢« o o » + s « « 2-1
2-11. Maintenance Controls and Connectors .« « « ¢« ¢« « ¢« o v ¢« ¢« o« o« 2-1
2-13. Operator's Maintenance Procedure « « « « o o o o o ¢ s o o o o 2-1
3 FUNCTIONAL DESCRIPTION 4 4 4 ¢ ¢ o s ¢ o s o s s 8 s s s s s s s s 3-1
3-1. Introduction « & o v 4 o ¢ v 0 e e e b b e e e e s e e e e e .. 3-1
3-3. Overall Functional Description . . . O 2
3-4, General . ¢ v v v v v ettt e s e s e e e e s e e e e .. 3-1
3-5. Input Signal Routing « ¢« v 4 v 4 v ¢ ¢ ¢ ¢ s ¢ s v 0 s 0 0o s e 3-1
3-6. Line Level Meters + o o o ¢ o o s o s o o s s 0 ¢ s 00 0 0. 3-1
3-17. Mode Selector & v v v o v 4 6 s o o s ¢ s 0 s 0 s e 0w e s e 3-1
3-8. IFAmplifier « « v v v ¢ s v v 4 4 s 0 o o 0 0 s 0 0o o s v eas 3-1
3-9. RF Translator o v o o ¢ o o o o s 2 o o o o ¢ s 0 o s 0060 e0+0 3=5
3-10. RFAmpPlfier .+ o o 4o ¢ ¢ o ¢ o v s s ¢ s s s v s s v s o soees 3=5
3-11. Frequency Standard « + v o « ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o s s 0o+ 3=5
3-12. Frequency Generator « o« « o o o o o « s o s s s ¢ s s a o s s s 3=5
3-13. Frequency Synthesizer . .. . . ¢ ¢ ¢ s ¢ ¢ ¢ ¢ ¢ o o 00402 3-5
3-18. Code Generator Assembly + ¢ ¢ ¢« o ¢ ¢« ¢+ ¢ ¢ o ¢ s 2 500+ 3=6
3-19. Power Supply Assembly « v 4 ¢ ¢ ¢« ¢ ¢« s ¢ s s s 0 e 0 e ee. 3-6
3-20. Major Functional Description. ¢« « « o s ¢« ¢ ¢+ ¢ 4o ¢ o s s o o s+ 3-8
3-21. General .+ ¢ s o 6 s 0 0 0 0 00 e e s v s e e s e s s s s 3-6
3-22. Normal Audio Processing - Voice Modes P LY
3-24, Normal LSB MOAES + ¢ « o o « o o s o ¢ ¢ s o ¢ ¢ ¢ o s o o o4 3=T
3-26. Normal USBMOAES &« o « o o o o o o 5 s 5 2 06 0 s 6 06 0 s o0+ 3=7




EE 140-KA-OMI-010/E110 T827H

TABLE OF CONTENTS (CONTINUED)
Chapter Page

3 3-28. Data Audio ProcesSSing « « o« « o o s o o s s o ¢ s s 6 6 6 s 0 ¢ 3

(Cont.) 3-29., Data ToneInputs & 4 o ¢ ¢ ¢ ¢ o o ¢ o o ¢ o o s s 0o s s o0+ 3-8
3-31. Audio Control A2A21A20 « + « ¢ ¢+ ¢ s o o ¢ o s o s o o s s s o 3-8
3-37. Audio Mode Gatingand Modulation . + « « « s « o s ¢« ¢ s s« o » 3-1
3-43. Tone Generation and Modulation (RATT Modes) + + « « « » « 3-1
3-51,. CW/AM/SSB Carrier Reinsertion « « « « ¢« o« ¢ ¢ o o ¢« ¢ o+ o 3-11

3-59. IF Amplification and Level Control « « ¢« ¢ ¢ ¢ ¢ o ¢ o ¢ ¢« o « 3-12
3-65. IF-to-RF Conversion . ¢« v v « ¢ ¢ s o ¢ o o s o o s s 0 00 o 3-13
3-74. RF Amplification . ¢ o ¢ o ¢ ¢ ¢ o ¢ o s o 0 s o 0 s o s o s o 3-14
3-81. Frequency SynthesisS « « « o o o o o s o o ¢ o s s o s s s 0 0 o 3-16

3-86. Standard Frequency Generation and Distribution . . . . .. . 3-19

3-95. Frequency Generator . . « o o o o o o o ¢ o o o o s 0 0 00 s 3-21
3-111. CW, RATT, DATA and PTT Keying Control .« « « o« o « « « « 3-24
3-115., Power Distribution « « « ¢« « « o o o o o o ¢ s o s s s 0 0 0 o o 3-24
3-120., TUuniNg « 4 o o o o o o o o o s o s s o s s s o s s o o s 0 0900 3-26
3-126, Circuit Level DescriptionsS « o « « « « o o s s o o s s s o o o o 3-29
3=127., General. .« o « o ¢ « o o 0 o s ¢ s o 0 s s o s s s s s 0 00 3-29

3-128. TransmitterCase Al .« ...« o s o
3-129. Filter BOX Assembly AlAl ® 9 o o o o 0o s 0 o o

L]
.
.
.
.
.

.
w
1
[\]
©

3-130. Transmitter Main Frame A2 . .
3-141, Audio Interconnect Assembly A2A21
3-144. Audio Processors A2A21A18/19 . . . .
3-158. Mode Selector Assembly A2A1 . ...
3-165. RF Amplifier Assembly A2A4 . . . . .

e e e o
L]
e o o o
e o o o
e e
e e
e o o o o
e o o o
L]
e e e o
w
&
Y

3-170, Frequency Standard Assembly A2A5 e s e e s e s e e s 3-62
3-188. Translator/Synthesizer Assembly A246 c e s e e e e e 3-65
3-238, Power Supply Assembly A2A8 . & v ¢ ¢ ¢ ¢« s s o s 0o s e 0 3=75
3-239. RATT Tone Generator Assembly A2A9 . « v v o ¢ s s o o o« 3=75
3-245, Meter Amplifier Assemblies A2A10 and A2A11. ... .+« « « 3-76
3-246, IF Amplifier Assembly A2A12 « ¢ 4 ¢ ¢+ ¢ ¢ ¢ s s s 0 0 s 4 s 3-76
3-248. Handset Filter Assembly A2A14 . « v ¢ ¢ ¢ ¢« ¢ ¢ e o o o o o s 3-76

3-249. IF Filter Assembly A2A15 e o o o o o o o e o [ [ ] [ e o e o [ 3_76

4 SCI{EDULED MAINTENANCE L] [ ] L[] [ ] L] L ] L] L] L] L] [ ] [ ] L] [ ] L] [ ] L] [ ] L] L] L] L] 4-1
4-1. IntrOduCtion @ o o o o @ © © © © o 0 o 0 o 0 0 o 0 o 0o o 0o o o 0 4‘1
4-3, Scheduled Maintenance ActionIndeX « « « o o « o o o o o o o o 4-1
4-5, Preventive Maintenance Procedures =+ « s« « s« s o s o ¢ ¢« o o 4-1
4-7, Scheduled Performance TestS « « s o o s o o o o o o o o s o o 4-1
4-8. Safety Precautions L] L ] L ] L ] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] . 4_1
4‘9. Procedures e ®© o © o o © o o 6 © © © © ° ©° o o 0o 0o o o o o o o 4-1
5 TROUBLESHOOTING [ ] (] [] . . L] ° L] L] (] L] L] L] L ] . L] L] L] L] L] L] L] L] L] L] L] 5-1

-1, Introduction « + ¢ o o & «
-2. General « ¢« ¢ ¢ o o o o
-3. Troubleshooting Data . .
-4, Repair Functions « « « « &
5
6
8

e e o e o
e e o o o
.

o
L]

)

°
o
)

e
o
.

3
.

o
.

)

o

Alignment and Checkout .
Troubleshooting Index . .
Relay and Indicator Lamp Indlces oo e s e e

U‘lcincno'lUlUIU‘l

.

.

.

.

.

.

.
e o e o
e o o o
e o o o
e o o o
e o o o
e o o o
e o o o

.

e o o o

iv




EE 140-KA-OMI-010/E 110 T827H

TABLE OF CONTENTS (CONTINUED)

d
©
[4)¢]
®

Chapter

5 5-10. Protective Devices IndeX « « ¢ « ¢ o o s o o o o s o s 0 o s s 0-1
(Cont.) 5-12, Maintenance Turn-On Procedure .« « ¢« « o ¢« ¢ ¢ ¢ o o o ¢« o o 5-1
5-14, Troubleshooting Procedures « « o« « « o o o + ¢ « o ¢« ¢ s « s+ o« D=2
5-16. Troubleshooting Diagrams « « « o o o s o o s s ¢ s s s s o o o 5=2
5-17. Generale o o ¢« ¢ ¢ ¢ ¢ ¢ s s 0 s o s s o s s s e e 0 e e D=2
5-18. Signal Flow Diagrams « « « « « o o s ¢ o s o s ¢« o s s s s o o 9=2
5-19. Control Diagram « o« o o o o o s o o s o s o s 0 s s ¢ s s 0 00 0=2
5-20. Power Distribution Diagrams .+ « « o o« » « s o s ¢ s ¢ s « s » 5H=2
5-21. Fault Logic DIiagrams « o« o o o s s ¢ ¢ ¢ s ¢ ¢ s o o o o s oo b0=2
5-22, Maintenance Schematic Diagrams « + o« o o ¢« o ¢ o o o s s s » 5=2

6 CORRECTIVEMAINTENANCE © © © o o 6 6 6 o 0 o o o 0 0 0 0 o o o o 6_1
6‘1. Introduction e o o o 0 o o o ° 6 © 0 0 6 0© 0 o 0 0 o o 0 o o o o 6_1

SECTION I - ADJUSTMENTS AND ALIGNMENTS &+ ¢ ¢ s s 0 s oo . 6-1

6-4. General « v o o 4 o o 4 st 6 s e s s s s e s e s e e e 6-1
6-6. Electronic Adjustments and Alignments « ¢« « v ¢ ¢ ¢ ¢ ¢« o« « « 6-1
6-7. Procedures « « o« « o o o o o s o o s o 0 o s s s s s s 0 0. 6-1
6-8. Test EQuipment Required « « v « « ¢ ¢ ¢ ¢ o ¢ o o o0 o s oo 6-1
6-9. Mechanical Adjustments « « ¢« ¢« o+ « + ¢ o ¢« ¢ ¢ o ¢ ¢ s 0 0o+ 6-1
6-10. Drive Chain Adjustment « 4 4 « « « o ¢ o ¢ ¢ ¢ s ¢ s ¢ o o s+ 6-1
6-11. Coupler Adjustment « « ¢« o ¢ o o ¢ o o o o s ¢ ¢ 0 s 0o 0o oo 6=2

SECTIONII"REPAIR-...--.-ooo-ooo-u-uo---oo- 6_72

B6-12, General. ¢« o v v ¢ o ¢t 4t v b b b e s e s e e e e e e s 6-T2
6-14. Inspection & ¢ 4 o ¢ o o s o o 0 o 0 0 0o 0 0 0 s 0 s s e e e 6=T72
6-15. Repair MethodS o o ¢ ¢ ¢ ¢ o o o o ¢ o ¢ 0 0 0 0 o s s o o 0o 6=T72
6-16. Wire, Cable, and Connectors .+ o« « « « o o ¢ s o s s s o o o o 6=T2
6-17. Printed Wiring Conductors

6-18. Component Replacement . o ¢ ¢« ¢ « ¢« ¢« ¢« ¢ o ¢ ¢ o s o s o0+ 6=-T76
6-19. Cleaning « o o « o s o o o 6 o ¢ 6 ¢ ¢ ¢ o s o o o s s oo+ 6=T6
6-20. Transmitter Case ALl 4 v ¢ ¢ o o ¢ o o s s ¢ o o o 00000 6=76
6-21. General. v « e v ¢ o ¢ e 4 s 6 8 s s e s s e e et e e ... 6=76
6-22. Removal & v v v v o v o ¢t o v o o s o 0 o o o s o oo eseses 6=76
6-23. Disassembly « v ¢ v ¢ ¢ 4 0o o 0 s 0 o 0 0o 0 0o s s 0000 6=T77

6-24. INSPECLION & & o 4 o ¢ ¢ o ¢ o o o ¢ o s o s o s o s 0 s o0 0+ 6=77
6-25. Repair « o o o ¢ ¢ o o ¢ o o s 0 s o o o o o o o
6-26, Cleaning + o o ¢ ¢ o s o« o o 0 ¢ o o 0 o o oo
6-27. Reassembly and Installation 4 & v 4 o 4 ¢ o ¢ ¢ ¢ s s 0 0 oo o 6=77
6-28. Adjustment . ¢ v s 4 4 e 0 0 b e b 0 e s e e e e s e e e .. 6=TT
6-29. CheckoUt & 4 4 o ¢ o ¢ ¢ o o o o 0 o s s 0 s o s oo o ososao 6=T7
6-30. Transmitter Main Frame A2 and Hard Wired Assemblies . ., 6-77
6-31. General o v ¢ v s o ¢t 0 0 0 s e b e et e e e s e e e e e e e 6=T7
6-32. Removal & v v v v o 0 v 0 o o o 0t o o 0 o s o s s o ooeeses 6=77
6-33. Disassembly + ¢« ¢« o o o ¢ o o

6-34. Hard Wired Assemblies . . . v ¢ ¢ ¢ o 0 e v e v o o0 e 6-78
6-35. Tuning Chain-Drive Mechanism . « « ¢ ¢ ¢« ¢« ¢ ¢ ¢ o 6o ¢ o « « 6-79
6-360 Inspection ® ® o ©° o o o 0 0 0 0 0 o 0 o ° 0o 0 o 0 ° o 0 0 0 o o 6-79



EE140-KA-OMI-010/E110 T827H

TABLE OF CONTENTS (CONTINUED)
Chapter Page

6 6-370 Repail’............. ® ¢ o o o o o o+ 0 6-79

(Cont.) 6-38. Cleaning o o v o ¢ ¢ ¢ ¢ o o o s ¢ o e 0 o o s o o o o o o s s s 6-79
6-39. Reassembly « ¢« o ¢ o ¢ o s 6 0 0 st 0 0 00 b s 0 e e 0.  6=T9
6-40., Hard Wired Assembli€sS « o o o ¢ ¢ o o ¢ ¢ s 6 o o o ¢ ¢ s o 6-79
6-41. Tuning Chain-Drive Mechamsm e e e e s s e s e s e e e 6-80
6-42, Installation & & v o 4 s ¢ v o o o o s 0 o o ¢ s s 0 s 6 0 s o 6-80
6-43. Adjustments o o o o o s s s s 2 0 s 6 s s st P s s e e e 6-80
6-44., Checkout . v v v v 4 ¢t e v s o s o s 0 o o o s 8 s 8 000 6-80
6-45. Mode Selector Assembly A2AL & &« & ¢ ¢ ¢ o o o o o o o o ¢ 6-80
6-46. General o o s o o o 0 0 0 s 0 s s s s e et b s e e e e e e 6-80
6-417. Removal o« ¢ ¢ 4 4 o o 0 o v s ¢ o ¢ 0 0 0 s.0 s o o 0 o s o o 6-80
6-48., Disassembly o« o o« o o ¢ o o o 6 s 6 0 0 s 0 0 0 0 s s s 6-80
6-49, InsSpection « o o o ¢ o o o o o o o o 0 s s 86 s 0 8 v 0 s 0. s 6-81
6-50. REPAIT ¢ ¢ o ¢ o o o o o ¢ o s 6 0 0 s s s s o o s s s 00 00 6-81
6-51, Cleaning « « o o o o o o o o 0 ¢ 0 s s o s o s s o 0 o s o o oo 6-81
6-52, Reassembly o o ¢ o o o o ¢ o 0 0 ¢ 0 0 0 8 06 8 0 000 0000 6-81
6-53. Adjustment . . s v s s 0 v b 6 s b e e s e e e e e e s 6-81
6-54. Installation o v s « o o o o s o o s o s ¢ s 5 0 0 o 0 s o s 0 » 6-81
6-55. RFAmphf1erAssemb1yA2A4 et e b e e e e e e s e e 6-81
6-56. General .« v v v v v b 0 b s e s b e s e e s e s s s e s s e s s 6-81
6-57. Vacuum Tube Removal and Replacement , « « & o« ¢« + ¢ s « » 6-81

6-58. Removal. o« o « ¢« o o ¢ o s 0 ¢ s s s 0 o s 0 o0 6-81
6-59. Disassembly « ¢ ¢ ¢ o o o 0 0 0 0 0 6 b s s b0 e s 0 s 0 e 6-82 }
6-61. Inspection o « v o o o o o o o o o o o 0 s s 5 8 s s 0 s 0 s s s 6-86
6-62. Repair « « o« o« ¢« ¢« v ¢ o o 6-86
6-63. Cleaning « « o « o o o ¢ o s o o ¢ 2 0 s 5 0 ¢ o s s o s o s o 6-86
6-64. Reassembly o o o o o o o ¢ 0 0 0 ¢ ¢ ¢ o s o s 0 s 0 8 s 0 s 6-86
6-65. Adjustment + o o o o o o o 6 s 0 b s s 0 e 8 e e e s e s e e 6-88
6-66. Installation . . . . e e e e s e s e s e 6-88
6-67. Frequency Standard Assembly A2A5 C v s n e s e s e e e s 6-88
6-68. General . 4 s o o 0 0 b 0 b 0 b s s e s b e e e s e s e e 6-88
6-69. Removal s o o o o ¢ o o ¢ o o o o 0 0 0 s 8 s 8 5 ¢ 0 0 00 o0 6-88
6-70., Disassembly ¢ ¢ ¢ o o o s ¢ ¢ ¢ t s 4 ¢ s 0o s s 0o o s s 0 e 6-88
6-T71. Inspection « « o ¢« ¢ ¢ o ¢ ¢ ¢ ¢ o o s s 4 5 5 o s 0 0 0 0 0 s 6-89
6-T72. Repair « o o o o ¢ o ¢ ¢t o 0 0 s 0o s s 00 o 0 0 0 ¢ s 0 s 0 u 6-89
6-73. Cleaning « « o o o« ¢ o o s s 6 s ¢ o s o s s s o s o ¢ s o+ .4 6-89
6-74. Reassembly « o o ¢ o ¢ ¢ o 0 o 0 o 0 0 o o o s 0 0 0 000 0 6-89
6-75. Adjustment o o o ¢ 0o ¢ ¢ 4 b 0 b e e s e e e e e s e e e s 6-89
6-T6. Installation « o o o ¢ o ¢ o 0 o 6 0 o o o s o s v v ¢ o o 04 6-89
6-77. Translator/Synthesizer Assembly A2A6 « o o o ¢ o o o o o & 6-89
6-78. General « ¢ o o o 0 o s 0 0 0 b 0 e e s e 0 s e 8 e e s s ee 6-89
6-T9. Removal e o o ¢« ¢ ¢ o ¢ ¢ o o ¢ 0 ¢ s 8 06 0 0 8 0 s s s s 0 o 6-90
6-80. Disassembly o « o o o ¢ ¢ o ¢ o o o 0 0 6 6 s 8 8 0 0 0 0 0 00 6-90
6-81. Translator Subassembly A2ABA8 o o o ¢ ¢ ¢ ¢ ¢ o s s o o o 6-90
6-82, Rotary SwitchesS o o o o o o ¢ o ¢ o o s ¢ o ¢ 0 0 0 o 6 s o s s 6-90
6-83. Main ConnectOrS o o o o o o o 6 s 6 ¢ o o s s ¢ o o s s o v 6-90
6-84., Printed Circuit Board Connectors .+ « o « o « o s s ¢ o + + & 6-90
6-85. INSPECtion « o o o o o o o o 0 o o s v 5 25 0 0 06 0 ¢ s o o 0 o 6-91
6-86. Repair o ¢ ¢ o o o 6 o o o o o 0 o 0 o 0o 0 0 s s s s s s s o 6-91
6-87. Cleaning « o ¢ o ¢ ¢ o o o o v 0o s s 0 o o s o s o v o o s 4 6-91
6-88. Reassembly o o o o o o o o s 0 6 6 6 06 06 6 6 06 0 5 000000 6-91

vi




Chapter

6
(Cont.)

6-89.

6-90.

6-91.

6-92.

6-93.

6-94.

6-95.

6-96.

6-97.

6-98.

6-99.

6-100.
6-101.
6-102.
6-103.
6-104.
6-105.
6-106.
6-107.
6-108.
6-109.
6-110.
6-111.
6-112.
6-113.
6-114.
6-115.
6-116.
6-117.
6-118.
6-119.
6-120,
6-121.
6-122.
6-123.
6-124.
6-125.
6-126.
6-127.

6-128.
6-129.
6-130.
6-131.
6-132.
6-133.
6-134.

EE 140-KA-OMI-010/E 110 T827H

TABLE OF CONTENTS (CONTINUED)

Adjustment v o v ¢ ¢ o ¢ o 6 6 0 0 0 0 s 0 0 0 e 0 e
Installation o « o o o ¢ o o ¢ o o o o o ¢ o o 0 o s o o s
Code Generator Assembly A2AT « ¢« ¢ o s o ¢ o o o
General « o o o o o o 0 6 0 0 s 8 s 0 e 8 s s s e 0
Removal v o ¢ o ¢ ¢ ¢ o o o ¢ o ¢ s s s s ¢ s o o oo

Disassembly . . . .
Inspection . « + . .
Repair « « ¢ ¢« ¢ o &
Cleaning « « « + « &
Reassembly .« . «

Installation and Ahgnment

o 6 o o o o o o ¥ 8 o+ 4 s &

e o o o o
.
.
.
.
)
e e o o o
3
o
.
.
.
.
.

Power Supply -Assembly A2A8 c e e s s s e e e e e
General . L] L] . . L] L] L] . . L] . . L L] . . . . L] L] L] [ ]
RATT Tone Generator Assembly A2A9 . . . . « . &

Generalo.ooioooooo.ool."'ooun

Removal . ... . .
Disassembly .. . .

Inspection . « + « » &

Repair

Cleaning + « o o » &
Reassembly . ...
Installation , .

Meter Ampl1f1er Assembhes A2A10 and A2A11 ..
General . . . L] L] L] L] . L] L] L] L] . . - . L . L] L] [ ] L] .
IF Amplifier Assembly A2A12 . ¢ ¢ v s+ o o o s o

General ...« ..

Removal ... ...
Disassembly . . . .
Inspection , . . . .
Repair « « ¢ o v & &
Cleaning + + ¢« v « &

Reassembly ., ...

Adjustment .. ..
Installation ..

® 8 2 ® e 8 e ® 0 o » » o »
® % o & » 0 8 0 o o o s o+ o
® ® 9 5 0 0 0o 0 s+ s 2 o
® © o o o o o & * 2 o o s
? 8 o 8 B s T 6 8 8 0 s ¢

s % e & 8 0 9+t e s s ¢ o @

o @ s 8 2 " s 8 s v s v 0

Handset and IF Fllter Assembhes A2A14 and A2A15
General « v o ¢ 6 0 o s 6 0 6 6 0 s 0 s 0 s e 0 s e s
Interconnect Circuit Card Assembly A2A21 . ...
General « v o ¢ o ¢ o s 0 s s 0 s s s e 0 s s e e e s
Audio Processor Assemblies A2A21A18 and A2A21A19

and Audio Control Assembly A2A21A20 . . . . .

General ...+ 4 4
Removal « ¢ ¢ o & &
Inspection . . .
Repair . .. . .
Cleaning « « . « s &
Adjustment . . .
Installation . .

® o o o o o o o s P s e+ s @
® o o o o 0o o o o o o o o o
® o o o o o o o o o o o o o
o o 8 & e+ * et * s & e v @

Page

6-91
6-91
6-91
6-91
6-91
6-93
6-93
6-93
6-93
6-93
6-93
6-93
6-93
6-93
6-93
6-93
6-94
6-94
6-94
6-94
6-94
6-94
6-94
6-94
6-94
6-94
6-94
6-94
6-95
6-95
6-95
6-95
6-95
6-95
6-95
6-95
6-95
6-95

6-95
6-95
6-95
6-96
6-96
6-96
6-96
6-96

vii



EE140-KA-OMI-010/E110 T827H

TABLE OF CONTENTS (CONTINUED)

Chapter Page
7 PARTS LIST ¢ « ¢ o o o ¢ s s s o6 6 28 ¢ 06 06 6 0o 0000 0eessases T1-1
7-1. Introduction + o s o o o o o ¢ ¢ s 0 0 0 0 s 0 000 e T-1
7-2. Listof Assemblies ee v v ¢ ¢ o ¢ o ¢ 00 00 o000 0eese T-1
7-3. Reference Designations « o v« o ¢« o o ¢« o o o o ¢ o 0 s 0 0 o o T-1
7-5. Maintenance Parts Listing . . v 4 ¢ ¢« v ¢ ¢ v ¢ v v e v o o s T-1
7-6. Parts List & ¢ ¢ o o ¢ ¢ ¢ ¢ o 0 0 ¢ ¢ 0 0 0 s 0 s s s s s 0o 1T-1
7-11. List of Common Item Descriptions .« ¢ « ¢ ¢ ¢« ¢« ¢ ¢ o o o o o 7-2
7-12. List of Attaching Hardware . « « ¢« o ¢ ¢ ¢ ¢ ¢« o s s ¢ o s s« 7=3
7-13. List of Manufacturers . . ¢« « o ¢« o o ¢ ¢ ¢ o o o ¢ o o s o o T3
7-14. Parts Location I1lustrations « « « « « « o ¢« ¢ s s ¢ o ¢ s ¢« o & 71-3

8-19. Power Supply Adaptation . . .
8-20. Interconnecting Cabling . « « « « « &
8-23. Remote RATT Transmission .
8-24. Data Transmission. « « « + « &
8-25. Operation Using Internal Frequency Standard e s s e e
8-26. Operation Using External Frequency Standard . . . . .
8-27. Use of Frequency Standard Output by Another Unit . . .
8-28. Installation Checkout « o« ¢ o o o o o s 6 o s s 0 0 o o »
8-29. Phase 1 - Installation Inspection and Pre-Energizing
Procedures .+ « o o ¢ o 0 o s 0o 0 0 s s 0 0 0 0 o s
8-30. Phase 2 - Initial Turn-on and Preliminary Test . .
8-31. Use of External Frequency Standard for Calibration
8-32. Phase 3 - Installation Verification Test . . + + &+ &

8 INSTALLATION 4 4 25 s o o5 s s s s s s 86 s s s s s o0 0609800 a 8-1
8-1. General « ¢ o ¢ o 6 v i 0 o s o s s s s s e s s s 8 s e s e e -
8-3. Site Selection  « o o o o ¢ o ¢ o s s 0 0 0 5 0 o s s b s 0 b e -
8-5. Reference Publications . . . . .o e s s s s s e e -
8-17. Tools and Materials Requlred for Installatlon e s e s e e e -
8-9. Unpacking and Repacking « « « « « o o o o o ¢ s o s s s o o -
8-11. Installation Procedures « « « « o o o o o o o s s s s 0 0 o o » -
8-13. Independent Shock MoUNting « « « o o o o o o o o s o 0 ¢ o o » -
8-14. Rack or Cabinet Mounting . « . + + & . . . - }
8-15. Bonding and Grounding .« ¢ « « ¢ o . . . -
8-17. Primary Power Requirements o o . .

.

Q0 Oo0 00 OO0 Q0 0o OO0 0o GO 0o OO0 O0 OO0 Q0 QO 00 0o QO
|

PR W WWWWMNDMNDN

e ©® e o
e e o e
o o o o
« o o
00 0o 00 0o
1
SN

ALPHABETICAL INDEX . (] L] o o . . L] L] . . L] L] ° L] L] L] L] L[] L[] L] L] . . Index 1

viii




3-10
3-11
3-12

3-13

3-14
3-15

3-16

3-17

3-18

3-19

3-20

EE140-KA-OMI-01A/E110-T827H

LIST OF ILLUSTRATIONS

Title

Radio Transmitter T-827H/URT
Radio Transmitter T-827H/URT, Top View, Case Removed
Radio Transmitter T-827H/URT, Bottom View, Case Removed ........
Radio Transmitter T-827H/URT, Operating Controls,

Indicators and Connectors
Detailed View of AUX/NORM and Interlock Switches ................
Radio Transmitter T-827H/URT, Rear Panel Connectors
Radio Transmitter T-827H/URT, Overall Functional Block Diagram ...

Frequency Synthesis and Translation, Functional Block Diagram ....... :

Radio Transmitter T-827H/URT, Tuning, Simplified Schematic
Diagram «.cccceececcccecceccccaccesccrcccttsccscscsccnsccnsas
Integrated Circuit, Quadruple, 2-Input Positive N AND Gate,
M38510/00104 (5400), Simplified Schematic Diagram
Integrated Circuits, Voltage Regulators, 78M05SHMQB
(48P226600-01), 78M20HMQB (48P226600-02), SG7815T/883B
(48P226600-03), Simplified Schematic Diagram
Integrated Circuit, Hex. 1-Input Inverter Gate, M38510/00105
(5404, Simplified Schematic Diagram
Integrated Circuit, High Speed Decade counter, M3851 0/01307
(5490), Simplified Schematic Diagram
Integrated Circuit, Operational Amplifier, CA3140S/3 (98738/
48P226682-01) Alt. (50097/031 312-001), Simplified Schematic
Diagram
Integrated Circuit, Dual Voltage—Controlled Multivibrator,
MC4324BCBJS (50097, C31357-001), Simplified Schematic Diagram ..
Integrated Circuit, Phase Detector, MC4344DCBS (98738/
48P226446-01) Alt. MC4344BCBJS (50097/C31351-001), Logic
Diagram
Integrated Circuit, Dual D-Type Edge-Triggered th—Flop,
M38510/00205 (5474), Simplified Schematic Diagram .......cccc.0.
Integrated Circuit, 4-Bit Binary Counter, M38510/01302 (5493),
Simplified Schematic Diagram
Integrated Circuit, Programmable Modulus N Decade Counter,
MC4316DEBS (98738/48P226460-01) Alt. MC4316BEBJS
(50097/31355-001), Functional Block Diagram
Integrated Circuit, MC12513DEBS (98738/48P226458-01)
Alt. MC12513BEBJS (50097/C31358-001) Logic Diagram
Integrated Circuit, MC12514DEBS (98738/48P226459-01)
Alt. MC12514BEBS (50097/C31354-001), Logic Diagram ............
Integrated Circuit, Programmable Decade (BCD) Counter,
SNC54196J (98738/48P226449-01) Alt. SNJ54196J
(50097/C31311-002), Functional Block Diagram
Integrated Circuit, Quad 2-Input NOR Gate, SNC54S02J
48P226451-01, Simplified Schematic Diagram .....ccceeeeeeeececns
Integrated Circuit, Programmable Binary Counter, SNJ54197J
(98738/48P226455-01) Alt. SN5541975 (50097/C31353-001),
Functional Block Diagram
Integrated Circuit, Quadruple 2-Input Positive NOR Gate,
M38510/00401 (5402), Simplified Schematic Diagram
Integrated Circuit, Programmed Read-Only Memory, CC4335F
(48P226463-01, Simplified Schematic Diagram .......cc.ccveeeeee.

Change 1

3-31
3-32

3-33

3-34

3-35

3-35
3-36

3-37

3-38
3-39

3-40

3-41

3-42

3—43'

3-44

3-45




EE140-KA-OMI-01A/E110-T827H

LIST OF ILLUSTRATIONS (CONTINUED) ' 3
Number Title Page
3-21 Integrated Circuit, Precision Voltage Comparator/Buffer,
M38510/10304 (LM111), Simplified Schematic Diagram .............. 3-46
3-22 Integrated Circuit, Voltage Regulator, LM105H/883 (98738/
48P226461-01) Alt. LM105H/883B (50097/C31356-001),
Simplified Schematic Diagram ........cccieeteeeeeccccccccecccess 3-47
3-23 Integrated Circuit, Dual D-Type Edge-Triggered Flip-Flop,
M38510/05101BCB (4013A), Logic Diagram .......cceeceeeecesceses 3-48
3-24 Integrated Circuit, Quadruple 2-Input AND Gate, M38510/17001BCB
(4081B), Logic DIiagram ......c.ceeeeeececcececacscnccccncncnnns 3-48
3-25 Integrated Circuit M38510/10102BCB (747A), Logic Diagram .......... 3-49
3-26 Integrated Circuit M38510/10101BCB (741A), Logic Diagram .......... 3-49
3-27 Integrated Circuit, Hex 1-Input Inverter Gate, M38510/00108BCB
(SNC54S04J), Logic Diggram ......ccceeeeeeeenccncencencencennns 3-50
3-28 Integrated Circuit, Single Monostable Multivibrator,
M38510/31403BCB (54LS122), Logic Diagram .......c.ceeeeeeeceesns 3-51
3-29 Integrated Circuit, Programmable Divide-by-N 4-Bit Counter,
BCL4522 (48P228316-01), Logic Diagram .........c.ceeeeeeeeecnens 3-52
3-30 Integrated Circuit, 32 x 8 Prom, HMI-7603-8 (98738/48P228344-01)
Alt. (50097/M31310-003), Block Diagram ......c.ceceeeeeccccocess 3-53
3-31 Integrated Circuit, 32 x 8 Prom, CC4335F (98738/48P226463-01)
HMI-7602-8 (50097/M31310-002), Block Diagram ........ccceeeeeeen. 3-54
3-32 Integrated Circuit, Dual High-Frequency Differential Amplifier, 3
CA3049T/3 (98738/48P228318—02) Alt. (50097/B04112-001
or B04112-002 or B04112-003),, Schematic Diagram ................ 3-55
4-1 Radio Transmitter T-827H/URT, Scheduled Performance Test
SetUp ciceecceeeeccctcccccccncccccccccccccccccscsccccccccncas 4-7
.5-1 Audio Amplification and Modulatlon, Normal LSB/USB, Signal
Flow Diagram (3 Sheets) ......cccieieeeeieieeeeeceececcanceancnns 5-23
5-2 RATT Tone Generator, Signal Flow Diagram ..........cccccceeeccees 5-31
5-3 Carrier Reinsertion Signal Flow Diagram ........ccccceeececccccccnns 5-33
5-4 IF Amplification and Level Control, Signal Flow Diagram ............. 5-35
5-5 IF-to-RF Conversion, Signal Flow Diagram ........cccceceeeececacnns 5-39
5-6 RF Amplification and Level Control, Signal Flow Diagram ............ 5-41
5-7 Standard Frequency Production and Distribution, Signal Flow
Diggram ......ccceeeeeeeeeeccaccsecccsaccsasacccccncssssssaans 5-45
5-8 Frequency Generator A2A6A16, Signal Flow Diagram ..........cc..... 5-49
5-9 10 kHz/1 kHz/100 Hz Synthesizer A2A6A12 and A2A6A18,
Signal Flow Diagram ..........ccceeeeeeeccececenccccccccccccnnss 5-55
l5—9A. 10 kHz/1 kHz/100 Hz Synthesizer A2A6A12 and A2A6A18, :
Signal Flow Diagram .......cceeeeeeeceeccccceccccconncccaccanns 5-56.1
5-10 100 kHz Synthesizer A2A6A17, Signal Flow Diagram ........cccc0ce.. 5-59
Hs5-10A 100 kHz Synthesizer A2A6A17, Signal Flow Diagram .«......ccccecvee.. 5-60.1
5-11 10 MHz/1 MHz Synthesizer A2A6A13, and Filter Subassembly
A2A6A14, Signal Flow Diagram ..cccccceecccccecccccsccccscesans 5-65
5-11A 10 MHz/1 MHz Synthesizer A2A6A13, and Filter Subassembly
A2A6A14, Signal Flow Diagram ......ccoceeeeeeeeeeecanens eeeeean 5-66.1
5-12 CW, RATT, DATA and PTT Keying, Control Diagram .....ccccceceee.. 5-67
5-13 Primary Ac Power Distribution Diagram .......cccccciececccecnnnn. 5-69
5-14 +28 Vdc Power Distribuition Diagram .....cc.cccceecccccccccccccsens 5-71
5-15 +110 Vdc, +20 Vdc, and +5 Vdc Power Distribution Diagram ........... 5-73

X Change 1




Number
5-16

5-17
5-18
5-19
5-20
5-21
5-22
5-23
5-24
5-25
5-26
5-27
5-28

5-29
5-30

5-31

5-32
I5—32A
5-33
5-34

l5-34A

5-35
l5—35A
5-36
5-37

I5-37A

5-38

l5—38A

5-39

I5—39A

EE140-KA-OMI-01A/E110-T827H

LIST OF ILLUSTRATIONS (CONTINUED)

Title

Normal Operation - Audio Amplification and Modulation,

Voice Modes, Fault Logic Diagram (2 Sheets) ........cccceeeeennceans
RATT Tone Generation, Fault Logic Diagram .......ccccceeeececccces
Carrier Reinsertion, Fault Logic Diagram .......cccceeececcesccccces
IF Amplification and Level Control Fault Logic Diagram .......c.ccc00.
IF-to-RF Conversion, Fault Logic Diagram ........ccceeeeececcccecss
RF Amplification and Level Control, Fault Logic Diagram .......cccc..
Frequency Standard A2A5, Fault Logic Diagram .........ccccceeeeene
Frequency Generator A2A6A16, Fault Logic Diagram ......cccceeeeeee

10 kHz/1 kHz/100 Hz Synthes1zer A2A6A18 and A2A6A12, Fault

Loglc D]agram ............... e eccccecsesees s et sssssssescsceces
100 kHz Synthesizer A2A6A17, Fault Logic Diag@ram ......cccccceeeeee

10 MHz/1 MHz Synthesizer A2A6A13, Fault Logic Diagram .....

CW, RATT, DATA and PTT Keying, Fault Logic Diagram .......

Transmitter Case Al and Main Frame A2, Maintenance

Schematic Diagram (3 Sheets) .......cccecveeeccececececnans

Mode Selector Assembly A2A1, Maintenance Schematic Diagram
RF Amplifier Assembly A2A4, Mamtenance Schematic

Diagram (2 Sheets) ccceeeeeeeeeeeieennenceessecncesnnsnnas

Frequency Standard Assembly A2A5, Maintenance Schematic

Diagram (2 SheetS) ....cceeeecececescscscoccccsscconcnns
Translator/Synthesizer Assembly A2A6, Maintenance Schematic

L) T 1

Translator/Synthesizer Assembly A2A6, Maintenance Schematic

| F: T o - 1

RF Translator Subassembly A2A6A8, Maintenance Schematic

L) T T4 11

10 kHz/1 kHz/100 Hz Synthesizer Subassembly (No. 2)

A2A6A12, Maintenance Schematic Diagram .......ccceeeeeeeeeeens

10 kHz/1 kHz/100 Hz Synthesizer Subassembly (No. 2)

A2A6A12, Maintenance Schematic Diagram..................

10 MHz/1 MHz Synthesizer Subassembly A2A6A13, Maintenance

Schematic Diag@ram ....cccceeeeececcesccsccocesscccescasscnnsns

10 MHz/1 MHz Synthesizer Subassembly A2A6A13, Maintenance

Schematic Diag@ram ......cccceeeeeeeececccccccccccancnnnns

10 MHz/1 MHz Filter Subassembly A2A6A14, Maintenance

Schematic Diagram ....ccceeeeeeesssssssssssssssosccccssssssssns

Power Supply Subassembly A2A6A15, Maintenance Schematic

DI@ram ..cecceeecessssssssssssssssssssssssssssssssscccs

Power Supply Subassembly A2A6A15, Maintenance Schematic

Diag@ram ...ccceeeecceceeeceeccceccsccsccsssccncssccnnsss

Frequency Generator Subassembly A2A6A16, Maintenance

Schematic Diggram .....cccccieecececccecccccccssccccnnns

Frequency Generator Subassembly A2A6A16, Maintenance

Schematic Diagram ......ccceeeeeeeceecccccccccccccscnnnss

100 kHz Synthesizer Subassembly A2A6A17, Maintenance

Schematic Diagram ......ccccecesecccscccccscccccscncsss

100 kHz Synthesizer Subassembly A2A6A17, Maintenance

Schematic Diag@ram .......ccceeeeenccoccccccccscsascanns

Change 1

Page

5-75
5-79
5-81
5-83
5-85
5-87
5-89
5-91
5-93
5-95
5-97
5-99

5-115
5-125

5-133
5-139
5-147
5-148.1
5-151
5-153
5-154.1
5-157
5-158.1
5-159
5-161
5-162.1
5-163
5-164.1
5-165

5-166.1




EE140-KA-OMI-01A/E110-T827H

LIST OF ILLUSTRATIONS (CONTINUED) %

Number Title Page
5-40 10 kHz/1 kHz/100 Hz Synthesizer Subassembly (No. 1)

A2A6A18, Maintenance Schematic Diagram ..........cccccieveeee.. 5-167
5-40A 10 kHz/1 kHz/100 Hz Synthesizer Subassembly (No. 1)

A2A6A18, Maintenance Schematic Diagram .......ccccceeeaaceanns 5-168.1
5-41 Code Generator Assembly A2A7, Maintenance Schematic Diagram...... 5-169
5-42 RATT Tone Generator Assembly A2A9, Maintenance

Schematic Diagram ........cccceeeecceecccacccccsccaacccccnnces 5-171
5-43 IF Amplifier Assembly A2A12, Maintenance Schematic Diagram ....... 5-173
5-44 Audio Processor Assemblies A2A21A18 and A2A21A19,

Maintnenace Schematic Diagram .......ccciieeeeineccccccccecanns 5-175
5-45 Audio Control A2A21A20, Maintenance Schematic Diagram ........... 5-179
6-1 Radio Transmitter T-827H/URT, Overall Adjustment and

Alignment Bench Test Setup .....cceeieiiiierecereneececcnnnnnns 6-5
6-2 ~ Mode Selector Assembly A2A1, Adjustment and Alignment

BenchTest Setup ....cccceiieeeceeeececeeeceenceccoaaaccacannnss 6-16
6-3 RF Amplifier Assembly A2A4, Adjustment and Alignment

Bench Test SetuUp ....cieieeeeeeeeceeneeeeecceccncanaaasacacanas 6-22
6-4 Frequency Standard Assembly A2A5, Adjustment and Alignment

BenchTest SetUp .....ccceeeeeereeceesecesececccasasscannnns e 6-31
6-5 Translator/Synthesizer A2A6, Adjustment and Alignment

Bench Test Setup .....cccieiiieieeeeeeeeeeeeececcceacascacsscannnns 6-38
6-6 IF Amplifier Assembly A2A12, Adjustment and Alignment }

Bench Test SetUp .....cccveeeeecececcecccacaccsccascnsanasssces 6-58 &
6-7 Audio Processor Assemblies A2A21A18 and A2A21A1)9, ) v

Adjustment and Alignment Bench Test Setup .......c.ccceeeeccccens 6-61
6-8 RF Amplifier Assembly A2A4, Disassembly Parts Identification ........ 6-83
6-9 RF Amplifier Assembly A2A4, Bottom View, Disassembly

Screw Locations .....cciiiiiiiiieieieeeiccccccccccssccccccsnnces 6-83
6-10 RF Amplifier Assembly A2A4, RF Chassis and Turret Assembly,

Disassembly Parts Location .....ccceceecieeeeececncccccccnnaanns 6-84
6-11 Switch and coupling Orientation ........ccceeeeeeeecccenceccnscanes 6-92
7-1 Case Assembly A1, Component Locations «...c.cceceeeeeeecececccecens 7-183
7-2 Switch Interlock Assembly A1MP7, Component Locations «......cc.c.... 7-184
7-3 Filter Box Assembly A1A1, Component Locations «...cccceccecccccens 7-185
-4 Transmitter Main Frame A2, Component Locations ......ccccccccoe.. 7-187
7-5 Triple-Sprocket Assembly A2MP8, Component Locations ............. 7-189
7-6 Dual-Sprocket Assembly A2MP9, Component Locations...«.ccccceeeee 7-190
-7 Front Panel Assembly (P/O A2), Component Locations .........c....... 7-191
7-8 Mode Selector Assembly A2A1, Component Locations ......ccccceev.e 7-192
7-9 Balanced Modulator, Printed Circuit Subassembly A2A1A1,

Component Locations .........icciieceecreececeseccssssscnnes e 7-193
7-10 LSB Balanced Modulator, Printed Circuit Subassembly A2A1A2,

Component Locations .......c.ccciiieecencececcccasscaccncannces 7-194
7-11 Isolation Amplifier, Printed Circuit Subassembly A2A1A3,

‘ Component LOCAItONS ......cccviieerreceecccecceucccccccannnnnsns 7-195

7-12 500 kHz Gates, Printed Circuit Subassembly A2A1A4,

Component Locations .......ccccetiieevececcceccansscccassscanns 7-197
7-13 RF Amplifier Assembly A2A4, Component Locations .......cccecceeeee. 7-199
7-14 Mounting Base Assembly (P/O A2A4), Component Locations ........... 7-200
7-15 Top Coupling Assembly A2A4MP62 and A2A4MP63, Component

LOCAtIONS . .itveeereeeeeeeeeeececeacecececococccscccsoacscscssses 7-201

xii Change 1




EE140-KA-OMI-01A/E110-T827H

LIST OF ILLUSTRATIONS (CONTINUED)
Title

RF Chassis Assembly (P/O A2A4), Component Locations ......c.cccceu.e
Turret Drive Gear Assembly (P/O A2A4) Component Locations ........
Tuning Rotor Assembly A2A4MP47, Component Locations .............
RF Amplifier Subassembly A2A4A1, Component Locations.............
12 MHz Subassembly A2A4A2, Component Locations .....ccceeeeeeees
13 MHz Subassembly A2A4A3, Component Locations ........ccceeeee.
14 MHz Subassembly A2A4A4, Component Locations ......cccceeeeee.
15 MHz Subassembly A2A4A5, Component Locations .....cccceeceeeee
16 MHz Subassembly A2A4A6, Component Locations ............ veees
17 MHz Subassembly A2A4A7, Component Locations ..... cececeesenns
18 MHz Subassembly A2A4A8, Component Locations ......... ceesssse
19 MHz Subassembly A2A4A9, Component Locations ...... veeesaaaans
20 MHz Subassembly A2A4A10, Component Locations.......... ceseses
21 MHz Subassembly A2A4A11, Component Locations..... ceeresnseens
22 MHz Subassembly A2A4A11, Component Locations -« cccccceeeeceen.
23 MHz Subassembly A2A4A13, Component Locations «««.cccceeececcns
24 MHz Subassembly A2A4A14, Component Locations ... ......cc.. veeas
25 MHz Subassembly A2A4A15, Component LocationS . ...ccceceececcess
26 MHz Subassembly A2A4A16, Component Locations . ......cceeceoeeee
27 MHz Subassembly A2A4A17, Component Locations .. ...ccecceceeeeces

28 MHz Subassembly A2A4A18, Component Locations . ....ccceve e

29 MHz Subassembly A2A4A19, Component Locations ....c.ceeeeeeeaess
2 MHz Subassembly A2A4A20, Component Locations ........cecceeeee
3 MHz Subassembly A2A4A21, Component Locations ........c.cccceee..
4 MHz Subassembly A2A4A22, Component Locations .......... seeeeas
5 MHz Subassembly A2A4A23, Component Locations ........... vesens
6 MHz Subassembly A2A4A24, Compsnent Locations ........... ceceas
7 MHz Subassembly A2A4A25, Component Locations ......ccccecceeee '
8 MHz Subassemnbly A2A4A26, Component Locations .....cccccceeeees
9 MHz Subassembly A2A4A27, Component Locations «......cccouueene
10 MHz Subassembly A2A4A28, Component Locations .....ccccceeeee..
11 MHz Subassembly A2A4A29, Component Locations ......ccceeeceess
100 kHz Rotor Subassembly A2A4A30, Component Locations ...,......
10 kHz Rotor Subassembly A2A4A 31, Component Locations «««+«..... ..
10 kHz Rotor Subassembly A2A4A32, Component Locations «..cccccc...
100 kHz Rotor Subassembly A2A4A33, Component Locations ........ ..
100 kHz Rotor Subassembly A2A4A34, Component Locations ..........
10 kHz Rotor Subassembly A2A4A35, Component Locations ««.«.cccccee
10 kHz Rotor Subassembly A2A4A 36, Component Locations «.......... .
100 kHz Rotor Subassembly A2A4A37, Component Locations ««.«..... ..
RF Mixer Amplifier Subassembly A2A4A38, Component Locations.......
Frequency Standard Assembly A2A5, Component Locations ............
Frequency Standard Assembly A2A5, Housing Removed, Top

View, Component Locations ......cccceeeeeceeccccccnns Ceeecscens
Oscillator and Oven Control Subassembly A2A5A1, Component

Locations .........cccceetieecccccccccnnes cesesessesaes
Divider/Amplifier Subassembly A2A5A2, Component Locations .........
Oven Body Subassembly A2A5A 3, Component Locations......cccceeeee.
5 MHz Reference Control Subassembly A2A5A4, Component

Locations .......cceeeeeceeceeanns ceecccccsce ceeccccccss eeeceens .

Change 1

xiii




EE140-KA-OMI-01A/E110-T827H

LIST OF ILLUSTRATIONS (CONTINUED)

Number Title
7-63 Translator/Synthesizer Assembly A2A6, Component Locations .........
7-64 Filter Assembly A2A6A7, Component Locations ........ccccceeeceeas
7-65 RF TRanslator Subassembly A2A6A8, Component Locations ...........
7-66 1 kHz/100 Hz Synthesizer Subassembly (No. 2) A2A6A12,

Component Locations ........cccceeeeeecccccccccccscccsccannans .

.7—66A 1 kHz/100 Hz Synthesizer Subassembly (No. 2) A2A6A12,

Component LocationsS .....cccceeceeccscccccccccccssssssscsssss
7-67 10 MHz/1 MHz Synthesizer Subassembly A2A6A13, Component

LoCationS .....cccceeeccececsccccsccsccssscccssscccsssascnssns

7-67A 10 MHz/1 MHz Synthesizer Subassembly A2A6A13, Component

LOCationS @e e e eeccceccccc00cecc00000000 0000000000

Change 1 xiv

7-68 10 MHz/1 MHz Filter Subassembly A2A6A14, Component
Locations . .....cciiiiiiiiiiiiiiiiiecetcatettctcttccnannaans .
'7—68A 10 MHz/1 MHz Filter Subassembly A2A6A14, Component
Locations «ccccceeccecccccccne
. 7-69 Power Supply Subassembly A2A6A15, Component Locations ...........
RA7-69A Power Supply Subassembly A2A6A15, Component Locations «..........
7-70 Frequency Generator Subassembly A2A6A16, Component Locations .....
7-71 100 kHz/10 kHz Synthesizer Subassembly A2A6A17, Component
LOCAtIONS «cceeereeeeeeeeeeeeeeceeseccccccesssccccccccnsccnnss .
7-72 1 kHz/100 Hz Synthesizer Subassembly (No. 1) A2A6A18,
. Component LOCAtionS . ...ccceeeeceteecsccccccccccccccasssasssccs
7-73 Code Generator Assembly A2A7, Component Locations ...............
7-74 Power Supply Assembly A2A8, Component Locations .................
7-75 RATT Tone Generator Assembly A2A9, Component Locatiqns .........
7-76 RATT Tone Generator Subassembly A2A9A1, Component Locations .....
7-77 Meter Amplifier Assemblies A2A10 and A2A11, Component Locations...
7-78 IF Amplifier Assembly A2A12, Component Locations .........cccc0eee
7-79 IF Amplifier Subassembly A2A12A1, Component Locations.............
7-80 Handset Filter Assembly A2A14, Component Locations ...............
7-81 IF Filter Assembly A2A15, Component Locations ...... Ceerececcencaas
7-82 Audio Interconnect Board A2A21, Component Locations ..............
7-83 Audio Processor Assemblies A2A21A18 and A2A21A1)9,,
Component LocationS ...ccccceececsscscsccccccccsns eseese recscas
7-84 Audio Control Subassembly A2A21A20 «.ccceeeeiacenenccencncccanans
7-85 Mating Connector Kit A3 ...ccccveceececcccscccccscccnscccnnnnnas
7-86 Extender Cable Kit A7 «ccccceeecceccecceccacccccccccccsccccnnncns
8-1 Radio Transmitter T-827H/URT, Block Diagram «...cccccececcccacnans
8-2 Radio Transmitter T-827H/URT, Outline and Mounting
Dimensions (2 SheetS) «cccceccerccrsccsccscccccassccccsscccssaces
8-3 Radio Transmitter T-827H/URT, Summary List of
Installation Materials «...ccccceciiiiiiiiiiiiiiiiiiiiiitncanns
8-4 Radio Transmitter T-827H/URT, Cable Running Sheets ..............

Page

7-241
7-243
7-245

7-247
7-248.1
7-249
7-250.1
7-251

7-252.1
7-253
7-254.1
7-255

7-257

7-259
7-261
7-263
7-265
7-267
7-269
7-270
7-271
7-273
7-273
7-724

7-275
7-277
7-279
7-280
8-8

8-9

8-13
8-15




Number

—
)
—

LTy
|
B WM 100w

bhr“»hClOCONtIQNNNNHHH
WpPOHNDEHOWOD

NN
1
S

EE140-KA-OMI-01A/E110-T827H

LIST OF TABLES

Title

Radio Transmitter T-827TH/URT, Assemblies and

Reference Designations . « o v o« o o ¢ ¢ ¢ ¢ ¢ ¢ o o o o 0 o
Radio Transmitter T-827H/URT, Functional Characteristics
Radio Transmitter T-827H/URT, Crystal Complement
Equipment, Accessories and Documents Supplied . . .
Equipment and Publications Required but Not Supplied
Nonstandard Abbreviations . + « « « ¢ s ¢ ¢ ¢ ¢ ¢ ¢ o &
Radio Transmitter T-827H/URT, Factory Changes . .
Radio Transmitter T-827TH/URT, Field Changes .
Operating Controls, Indicators, and Connectors . .
Operating Procedures .« « « « ¢ ¢ o ¢ s o ¢ o s o o
Normal and Emergency Shutdown Procedures . . .
Operating Procedures for Interference Conditions .
Maintenance Controls and Connectors . . « « . « &

e ® e s & e e e o
e ®© e e e e & o o
e © & e+ e & « » e
e ® © e ® ¢ e s o
e e e e e ® e & o

Operator's Maintenance Procedures . . « « « &
Comprehensive Frequency Translation Chart .,
Tuning Code Chart . 4+ ¢ ¢ ¢ ¢ s ¢ o o ¢ s s o
Scheduled Maintenance Action Index . . « + . &
Preventive Maintenance Procedures . « « o o o o o o ¢ ¢ o o o o
Radio Transmitter T-827H/URT Performance Test Preliminary
ProcedureS v ¢ « s o o o s s o o 0 s s 6 0o s s s 0 s 0 0 e s
Overall Radio Transmitter Operation Check . . . « v ¢« ¢ ¢ ¢ « &
Power Supply Assembly A2A8, Check « « « « ¢ ¢ ¢ ¢ ¢ o o o & &
Frequency Standard Assembly A2AS5, Oscillator, Output and
Automatic Switching Check « + v ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ s 0 0 0 ¢ o o
Audio Processor A2A21A18 Check « « ¢ ¢ ¢ o o o o o 6 o o o o &
Audio Processor A2A21A19 Check .« + ¢+ ¢ ¢ ¢ o ¢ ¢ ¢ ¢ ¢ o o o &
RATT Tone Generator Assembly A2A9 Output Frequencies and
Level Check . ..
If Amplifier Assembly AZA 12 IF Output, APC and PPC Check
Translator/Synthesizer Assembly A2A6 Frequency Check .
RF Amplifier Assembly A2A4 Output Check
Hum Modulation Level Check « « « o o o o ¢ o ¢ ¢ ¢ o o s s s
Spurious Output Levels Check . ... . ..
Intermodulation Product Levels Check, Normal Mode . « . . &
Mode Selector Assembly A2A1 Carrier and Opposite Sideband
LevelsCheck « ¢ v v o o o o o o o0 o 0 s 06 06 0 s 0 00 0 00
Troubleshooting IndeX « « + ¢ o o s o o ¢ o o o o ¢ 0 0 0 o 6 o ¢ s
Relay Index e o e s s e e e e e e s e s e e e e e e e
Indicator LampIndex . « « o ¢ o o o ¢ 6 ¢ ¢ o 0 o o s o
Protective Devices IndeX « « ¢ « s ¢ ¢ ¢ ¢ o ¢ o ¢ ¢ o o o
Maintenance Turn-On Procedure . « « ¢« o o« o ¢ o o o o &
Radio Transmitter T-827H/URT, Overall Adjustment and
Alignment Procedures .« « o « s o s ¢ s ¢ o 6 6 6 5 s 6 s 0 o o
Mode Selector Assembly A2A1, Adjustment and Alignment
Procedures « « o « o o ¢ ¢ o o 0 o 0 0 0 0 o 4 0 0 0 s 0 00 e
RF Amplifier Assembly A2A4, Adjustment and Alignment
Procedures o « o « s ¢ ¢ ¢ o s 6 6 6 06 06 06 06 06 06 06060 060000

e e e o
.
.
.

e e o o

Frequency Standard A2A5, Adjustment and Alignment Procedures

Change 1

® & e e e « e » o o

e e o o o e o

Page

1
Ll S ol el ol e N

]
—
[ RO

[N S R | ]
NCWO 4o

NNNNNNTHHHHHHH

3-15

Xv




rr14u-KA-OMI-01A/E110-T827H

LIST OF TABLES (CONTINUED)

Number Title Page
6-5 Translator/Synthesizer Assembly A2A6, Adjustment and
Alignment Procedures .......c.cccieeeeeeeceeececccccncnnsnnnnn 6-37
6-6 IF Amplifier Assembly A2A12, Adjustment and Alignment
Procedures «...cccccececccccccccacccccccccssosssssoscssssacccnsnas 6-57
6-7 Audio Processors A2A21A18 and A2A21A19, Adjustment and
Alignment Procedures .....ce.eeeeeeeectecnncercecsascscssnnns 6-60
6-8 Inspection Requirements for Raido Transmitter T-827TH/URT «:«--.-.. 6-73
7-1 Radio Transmitter T-827H/URT, List of Major Assemblies ««.-+----.. 7-2
7-2 Radio Transmitter T-827TH/URT, Parts List --ccccccccccvencecccce.. 7-4
W7-2A Radio Transmitter T-827TH/URT, Parts List - ccccccccceccccccccccee. 7-138.1
7-3 List of Common Item DeSCriptions «-cccccereccerineeennrnnocnnnnns 7-165
W7-3A List of Common Item Descriptions «:«ccceeeeeieeeeeiineienenennnn. 7-165.1
7-4 List of Attaching Hardware .........cceiiineiiinniencnnnnnneens 7-168
B 7-4A List of Attaching Hardware ........c.cciiieieiiniinceenncennnns 7-171.1
7-5 List of Manufacturers ............... e etteenneetneteaetetanaanas 7-177
8-1 Radio Transmitter T-827H/URT Installation Standards
Summary Sheet ......ceoiiiiiiiiiinneeeieeteeeecescsoncnsananss 8-6

xvi Change 1




Chapter

LIST OF ILLUSTRATIONS

TABLE OF CONTENTS

EE 140-KA-OMI-010/E110 T827H

LISTOFTABLES.....---onnnnooo‘ooooo

GENERAL INFORMATION AND SAFETY PRECAUTIONS

HHD—*I—‘IT‘D—‘I—‘HH
010U wWwHO
.

1-12, Equipment and Publications Required but not Supplied
1-14. Nonstandard Abbreviations + « « « ¢« o« « o «
1-16. Factory and Field Changes +« « ¢« o« ¢ ¢ & o &
OPERATION v ¢ o ¢ o s o o o o s s s s 0 s s s 0 s
2-1. Introduction , . o v 4 s o s o 0 s 0 0 o8 0
2-3. Operating Controls and Indicators . .+ . . .
2-5., Operating Procedures « « « o+ o o o o o o o
2-7. Normal and Emergency Shutdown Procedures
2-8. Interference and Emergency Operation ., . .
2-11. Maintenance Controls and Connectors . . . .
2-13. Operator's Maintenance Procedure . « . . .

FUNCTIONAL DESCRIPTION

Safety Precautions .+ . . . « &
Introduction + « « « « « « o o o
Equipment Description . . . .
General
Physical Characteristics « . «
Electrical Characteristics . .
Reference Designations . . . .
Reference Data

Equipment, Accessories and Documents Supplied .

Introduction + + « ¢« ¢ ¢ ¢ o 4
Overall Functional Description
General .+ ¢ v v ¢ ¢ 0 0 o0 0
Input Signal Routing . . . . . .
Line Level Meters .+ « ¢« « « &
Mode Selector « + v« v o o ¢ o
IF Amplifier ., « o ¢« ¢« ¢ + &
RF Translator « « « « « « &
RF Amplifier . . ¢+ 4 ¢ &
Frequency Standard . . . .
Frequency Generator . . .
Frequency Synthesizer ... .
Code Generator Assembly . .
Power Supply Assembly . . . .

e o ® w» e o

Major Functional Description. . .

General

Normal Audio Processing - Voice M

Normal LSB Modes
Normal USB Modes

odes

e ° o o 8 2 & s o 3 »

L)

Page

ix

= »
| <
[y

r—ar—tr—*o—u—wrr—ar—u—u—ao—‘r—a
[
DD DNDNDNDDN -

wwwwmwwwwcfawwwwwwmww
NN UNUNU DU L

iii




EE140-KA-OMI-010/E110 T827H

TABLE OF CONTENTS (CONTINUED)
Chapter Page

3 3-28. Data Audio ProceSSing « « o« o o s s o ¢ s s ¢ s ¢ s ¢ s s ¢« o s 3

(Cont.) 3-29, Data ToneInputS o ¢ ¢ o ¢ ¢ o o o o 6 o s s s o 66 600600 3-8
3-31. Audio Control A2A21A20 & « o s « ¢ o o o s s o s s o 6 s 0 ¢+ 3-8
3-37. Audio Mode Gating and Modulation « « ¢« ¢« ¢ ¢ ¢« ¢ ¢ ¢ ¢ o ¢« o« 3-1
3-43. Tone Generation and Modulation (RATT Modes) « « ¢ o o o+ » 3-1
3-51, CW/AM/SSB Carrier Reinsertion « « « « + o« o ¢ o o s o o+« 3-11

3-59. IF Amplification and LevelControl . « « v+ v v ¢ v ¢ o v « &« » 3-12
3-65. IF-to-RF COnversion .+ ¢ « o o o o « s o o o o s s s s o o » 3-13
3-74. RF Amplification « ¢ o ¢ o ¢ o o o o o 0o s s s s 6 00 v s 05 3-14
3-81. Frequency SynthesisS « « o« o o o ¢ o o o ¢ ¢ ¢ s ¢ o s s s s+ 3-16

3-86. Standard Frequency Generation and Distribution . . . . . .. 3-19
3-95. Frequency Generator . . « « o o o o o o ¢ s o s 0 ¢ s 0 0 s o 3=21

3-111. CW, RATT, DATA and PTT Keying Control . « ¢« 4 ¢ o « « « 3-24
3-115, Power Distribution « « « « o ¢ ¢ ¢ ¢ ¢ ¢ o o ¢ o s o s s s o s o 3-24
3-120, TuninNg « o « o o o o o o s o o s s o o s s s s s s s s 8 s s ¢+ 3-26
3-126. Circuit Level Descriptions « s « o ¢« o « o ¢ s s ¢ ¢ o o o o s o 3-29
3-127. General. . « v o o o o o o o o st 0 s s 0 o s s s 0 b 0 s e e 3-29
3-128, Transmitter Case Al .« ¢ ¢ ¢ ¢ o o o o ¢ o o o o o s s s ¢ 0+ 3-29
3-129. Filter Box Assembly AIAL . . v v ¢ ¢ o o ¢ s o s o ¢ s 0 e s 3=29
3-130. Transmitter Main Frame A2 ., s s e s s s e s s s s s s 3-29
3-141. Audio Interconnect Assembly A2A21 * s s s s s s s e s e e 3-56
3-144., Audio Processors A2A21A18/19 v v v v v ¢ ¢ s + ¢ ¢ s o o o o 3-57
3-158. Mode Selector Assembly A2A1 . ¢ ¢ v ¢ ¢ ¢ o ¢ s s e s s o« s 3-60
3-165. RF Amplifier Assembly A2A4 « v v v ¢ ¢ ¢ o ¢ o s o s o s s+ 3-61
3-170. Frequency Standard Assembly A2A5 . v v ¢ ¢ 6 o o o s e s o 3-62
3-188. Translator/Synthesizer Assembly A2A6 . « v « s s o s o« s+ » 3-65
3-238., Power Supply Assembly A2A8 « & v ¢ ¢ ¢ ¢« 4 s s s s e s s e+ 3=75
3-239. RATT Tone Generator Assembly A2A9 . . . ¢« ¢ v v o o s+ 3=75
3-245. Meter Amplifier Assemblies A2A10 and A2A11. .+ + + o « +» 3-76
3-246. IF Amplifier Assembly A2A12 . ¢« ¢ ¢ ¢ ¢ ¢ o o s s s s ¢ s o 3-76

3-248. Handset Filter Assembly A2Al4 LB I O A L 3_76
3-249, IF Filter Assembly A2A15 . ¢« « ¢« « ¢ ¢ ¢ ¢ ¢ o o o o o s s s+ 3-76

4 SCHEDULED MAINTENANCE . 4 4 o ¢ ¢ s ¢ s o s 50 06 6 o s 00090 4-1
4-1. INtroduction o o « o o o o o o o 6 o o 0 o o0 s s s 0 00 e 4-1

4-3, Scheduled Maintenance ActionIndex « + o o o o o s ¢ o s o o » 4-1

4-5, Preventive Maintenance Procedures .+ « « o s s ¢ o6 o o oo 4-1

4-17, Scheduled Performance TestS « o « o « o o o o o o s s o o o o 4-1

4-8., Safety Precautions o « o o o o o o ¢ o o s o o o 00 o0 000 4-1

4-9, ProcedUresS « o e o o o o o o o o 0 s o o s s s s s o oo oo 4-1

5 TROUBLESHOOTING 4 + o o o ¢ 6 6 06 6 06 06 s s s 060 0o s s0eess o-1
5-1. Introduction  « « o « o ¢ ¢ o ¢ o o o 0 s 0 s 0 s s 0 e O-1

5-2, General . v o« v o t s o s o s e e s s.0 s s s e e e e e 0-1

5-3. Troubleshooting Data « ¢« v o o o ¢ o o o s s s 0 s oo o s s s 0-1

5-4, Repair FUnctionS o« « o « « o o s o s s o o o s s s s 000 es s 0-1

5-5.  Alignmentand Checkout . + s+ ¢ o ¢ ¢ s o s s o o o s 0 s s+ s O-1

5-6. Troubleshooting Index , , . W e s s s e e e s e e O-1

. . s o s o s e s e o-1

5-8. Relay and Indicator Lamp Indlces .o

iv




EE 140-KA-OMI-010/E110 T827H

TABLE OF CONTENTS (CONTINUED)

e}

)
[0)0]

()

Chapter

5 5-10. Protective Devices IndeX « o ¢ ¢ ¢« ¢ ¢ ¢ ¢ o ¢ ¢ s s s s s oo O-1
(Cont.) 5-12. Maintenance Turn~On Procedure . . « « « « ¢« ¢ ¢ o o « s o o 5-1
5-14. Troubleshooting Procedures « « « « « o« ¢ s ¢« o o o ¢ o o ¢« s o 0=2
5-16. Troubleshooting Diagrams « « « o o« « o o o o ¢ o s o ¢ o o o s 5=2
5-17. Generale o o o o o o o s s 5 5 5 ¢ o s s 8 s s e s s s e e e e O=2
5-18. Signal Flow Diagrams . « « « o o o s s ¢ s s s s s s s s s s s O=2
5-19, ControlDiagram + ¢« ¢ o o« o s o o o s s o ¢ 6 ¢ o6 ¢« o s o s s D=2
5-20. Power Distribution Diagrams « + « ¢« s o s o ¢ s s s ¢ 6 o s« 05=2
5-21. Fault Logic DIiagrams « « « « o o« s s s « ¢« ¢« s s o s s o s o o« 5H=2
5-22. Maintenance Schematic Diagrams o« « o« o o o ¢ o ¢ s s o » s » 5=2

6 CORRECTIVE MAINTENANCE . v ¢ ¢ ¢ ¢ ¢ o ¢ ¢ o s ¢ s s s s s e s o 6-1
6-1- IntrOduCtIOn ® 6 o o o o @ o o o o o & o o 0 O O O o o o 0 o o o 6_1
SECTION I - ADJUSTMENTS AND ALIGNMENTS & v 4 ¢ s ¢ o s ¢ o+ 6-1

6-4. General s ¢« « ¢« o o 4 o o 6 s 0 s s b s s 6 s s s s s e s e e e
6-6. Electronic Adjustments and Alignments « « « o o« o o o o o o
6-7. Procedures « « o« ¢« o ¢ o ¢ ¢ o o s o s 0 o @
6-8. Test Equipment Required . . « o« o « & &
6-9. Mechanical Adjustments « o ¢« ¢ ¢ ¢ ¢ ¢ o &
6-10., Drive Chain Adjustment + « + ¢ ¢ ¢ ¢ ¢ o &
6-11. Coupler Adjustment '« o & o « ¢ o o o o o o s o ¢ s 0 o s o oo

SECTIONII‘REPAIR....-o.o--ooooo-o-o--oo--o 6"72

6-12. General i v v v vttt e e e e s e e e e e e e e e e e e ... 6-T72
6-14. InSpection ¢ 4 4 ¢ ¢ o 4 4 6 0 0 0 0 e e s s e e e e e e e s B=T2
6-15. Repair MethodS « o v o o ¢ o ¢ s o ¢ o s s ¢ o 0 s s 0o 0000+ 6=T72
6-16. Wire, Cable, and Connectors . .

6-17. Printed Wiring Conductors . ¢« o « o ¢ o o s o ¢ ¢ s o s o s » 6-76
6-18. Component Replacement ¢« ¢« « v« ¢ s o s o ¢« ¢ s o 6 00 ¢ o0 o 6=76
6-19, Cleaning « « o o o o s o ¢ s o s ¢ ¢ s s o s s o s s s ooea+s 6-76
6-20., Transmitter Case Al 4 ¢« v ¢ ¢ o ¢ v ¢ s o ¢ s o s o s o0 o4 6=76
6-21. General v v o v v 4 o 6 6 b 0 e b b s s s s e e e e e e 6-T6
6-22, Removal & v v v v v o o v o o o o s 0 o o s oo oo oseaess 6-T6
6-23. Disassembly & ¢ ¢ o s o 0 o 0 0 0 0 s 0 0 0 s s 00 e 0 e ... 6-T7

6-24. InSpection & v 4 4 o ¢ ¢ ¢ ¢ s o 0 o ¢ 0 s 0 s o 0 s 8 e e 0. 6=TT
6-25. Repair + ¢« ¢ v v ¢ 0 ¢ ¢ 6 0o o o o @ .
6-26. Cleaning v o v o o o ¢ o o o o o 0 0 o o s s o s s v o0 .. 6=T7
6-27. Reassembly and Installation + « ¢« ¢ ¢ « « « &

6-28. Adjustment « & 4 « o 4 4 00 0 0 b e e o e s s s e e e 6-T7
6-29. CheckOoUt & & v 4 o o s o ¢ o 0 o o o s o o o s s o 0 oo eoe B6=77
6-30. Transmitter Main Frame A2 and Hard Wired Assemblies , . 6-77
6-31. Generale o o« v o o ot o 0 s 0 0 0 0 s s e b b s e e e e .. 6=TT
6-32. Removal , ¢ o v v v o v o o 0 o 0 o s 0o s s o oo o eeoes 6=T7

6-33. Disassembly--o-.ooooo-o-ooo-oooo-o-o- 6-78
6-34. Hard Wired Assembli€S + ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o ¢ s o ¢ ¢ o o o o+ 6-78
6-35. Tuning Chain-Drive Mechanism « « « ¢ « o ¢ ¢« s ¢ ¢ ¢« o ¢ o « 6=79
6-36. InSpection  « & 4 o ¢ o ¢ 4 o s o 0 0 s 0 0 0o s s 0 e e e 6=79



EE140-KA-OMI-010/E110 T827H

TABLE OF CONTENTS (CONTINUED) "3
Chapter Page

o« o 6-79
6-79
o« v 6-79
. 6-79
6-80

6 6-37. Repair « o« ¢ o o o o 6 ¢ 00 00 0 o
(Cont.) 6-38. Cleaning ¢ ¢« « o o 4 o ¢ o ¢ o 0 o o
6-39. Reassembly o« o « ¢« ¢ o 0 ¢ 0 0 o o
6-40, Hard Wired Assemblies .. .. . .
6-41. Tuning Chain-Drive Mechanism

6-42. Installation & o 4 o o o ¢ ¢ ¢ o s o o 0 s s s 0 s o o 0 0 o 0 6-80
6-43. Adjustments « o o o o ¢ o 0 o s 0 0 s e e 0 0 0 e e e e e e 6-80
6-44. CheckoUt v 4 ¢ ¢ o o o ¢ ¢ ¢ o s o 0 0o 0 o s 0 s s 0 000 oo 6-80
6-45. Mode Selector Assembly A2A1 + 4 4 ¢ ¢ ¢ ¢ ¢ o s 0o 0 o 0 o s 6-80
6-46. General o« ¢ o o o o s 0 0 0 0 0 0 s s s 0 s 6 s s s s 0 s e e 6-80
6-47. Removal o o ¢ ¢« o o o o ¢ 0 o 6 o o s o o 0.0 ¢ 0 0 0 0 s 000 6-80
6-48., Disassembly o o o o o o o o o o 0 0 0 0 0 0 0 s 0 0 e e e 0 e 6-80
6-49, InSpection « o o o o o o o ¢ o o o o o o o s s o o s 0 s 0 0 o 6-81
6-50. Repair o ¢ o o o o o o o o 0 o 0 o 0 0 s 0 6 0 6 8 0 s 000 6-81
6-51. Cleaning « « o o o o o o o o o 0 s s 0 o s o s 0 s s 0 s 0 0 0 6-81
6-52. Reassembly « o o o ¢ o o ¢ o o 0 0 o 0 o 0 s 06 06 06 06 0 00 0 6-81
6-53. Adjustment + 4 o o o o 5 0 0 s 0 0 s s 0 0 6 s e 8 0 e e s e 6-81
6-54. Installation & & o o o o o o 6 0 o o 0 o o o s o 0 0 0 s 0 0 0 s 6-81
6-55. RF Amplifier Assembly A2A4 . . v v ¢ ¢ ¢ ¢ ¢ o o 0 ¢ o o s 6-81
6-56. General o « o ¢ o ¢ o 0 0 0 b s s s 0 s 6 s s s s e s s e e s 6-81
6-57.  Vacuum Tube Removal and Replacement . « + o ¢« ¢ ¢« v o .« 6-81
6-58. RemOval v v v o o ¢ o o 0 ¢ 0 v o o o s 0 o s o o o o o oo s 6-81
6-59. Disassembly « ¢ ¢ o ¢ ¢ ¢ ¢ ¢ o o 0 o 0 o s 0 o 0 0 0 0 0 s 6-82 )
6-61e INSpEction « v « o« ¢ ¢ ¢ o o ¢ s 6 ¢ oo o o ¢ o s 0o s s o0+ . 6-86
6-62. Repair « o o o ¢ ¢ o ¢ ¢ o o s o s s o 0 06 6 06 06 8 o s 0 s 0 s 6-86
6-63. Cleaning o o+ o o o o o o o o 06 s o o 0 o o o 0 o s 0 o o o s o 6-86
6-64. Reassembly « ¢ o ¢« o o ¢ o 0 o ¢ o v o o 0 o o o o o 0 0 0 o 6-86
6-65. Adjustment « 4 ¢ o o s s 4 0 s 6 s e 6 0 6 6 e e b e e s e e 6-88
6-66. Installation « o o o ¢ o o ¢ o ¢ o o o o o 0 o o o 0 0 0 s 0 0 e 6-88
6-67. Frequency Standard Assembly A2A5 . ¢« ¢« « o ¢ ¢ ¢ o o o o 6-88
6-68. General « o o o o o 0 0 4 0 s s 6 0 0 0 0 8 s s 6 e e s s s e s 6-88
6-69. Removal o o o o o ¢ o ¢ ¢ ¢ 6 0 6 6 06 06 06 0 o 6 o 0000 6-88

6—700 Disassembly s o o 0 0 0 0 o o o o o o o 6-88

6-T1. InSpection o « « o o o o o o s s 6 s o 6 6 6 0 0 0 0 0 0.0 0 0 6-89
6-72. Repair .« « ¢ o« ¢ o ¢ 0 ¢ o 6 o 6-89
6-73. Cleaning « + « o o o o o o o 0 s 0 s 6 0 o 0 s s o s o o600 6-89
6-74. Reassembly « ¢ o ¢ o o o ¢ o o ¢ 6 6 6 o 06 6 6 6 0060000 6-89
6-75. Adjustment « o ¢ o ¢ o ¢ e 6 6 0 0 0 e e 0 e s e b 00 000 6-89
6-76. Installation o « « ¢ o o ¢ o o o o o 6 0 6 o o ¢ s s 6 0o o 0 0 6-89
6-77. Translator/Synthesizer Assembly A2A6 ¢« ¢ o o ¢ o o o ¢ o & 6-89
6-78. General o« ¢ « o s o s 6 s s s 0 s s e s 0 s 0 s 0 8 s e s s 6-89
6-79. Removal. ¢« ¢« ¢« o ¢ ¢ o o ¢ 0 0 0 06 06 6 06 0 6 0 00 0 00 000 6-90
6-80. DisasSembly « o o o ¢ o o o 0 ¢ s 5 0 0 0 0 0 0 0 s 0 0 0 0 oo e 6-90
6-81. Translator Subassembly A2ABA8 ¢« o ¢ ¢ ¢ ¢ o ¢ s o o o o o » 6-90
6-82. Rotary Switches o o ¢ o ¢ ¢ o ¢ ¢ ¢ ¢ 6 o 0 ¢ o ¢ o 0 o o 0 oo 6-90
6-83. Main COnNECtOTS « o« o o o o o o s s s o s o o o s o o o o o o 6-90
6-84., Printed Circuit Board Connectors « « « « o o ¢ ¢ ¢ ¢ o ¢ o 6-90
6-85, Inspection « « o o ¢ ¢ ¢ o ¢ o ¢ s o 0 s 0 s 0o 0 0 00 0 e 00 6-91
6-86, ReEPair o ¢ ¢ o o o o o o s o 6 0 0o 0 0 0 0 0 0 0 0 s s 0 s oo 6-91
6-87. Cleaning « o o o o o o o o ¢ % s o 0 o o o o o s 0 s 0 o 0 s 0 6-91
6-88. Reassembly « o o o o o o o 0 6 0 o 0 0 0 0 s 0 0 0 s 0 0 0 00 6-91

vi




Chapter

6
(Cont.)

6-89.

6-90.

6-91.

6-92.

6-93.

6-94.

6-95.

6-96.

6-97.

6-98.

6-99.

6-100.
6-101.
6-102.
6-103.
6-104.
6-105.
6-106.
6-107.
6-108.
6-109.
6-110.
6-111.
6-112.
6-113.
6-114.
6-115.
6-116.
6-117.
6-118.
6-119.
6-120,
6-121.
6-122.
6-123.
6-124.
6-125.
6-126.
6-127.

6-128.
6-129.
6-130.
6-131.
6-132.
6-133.
6-134.

EE 140-KA-OMI-010/E110 T827H

TABLE OF CONTENTS (CONTINUED)

Adjustment « « o o o o o o 6 6 o 0 0 s s s et e 2 s e s e
Installation « o o o o o o o o s o o s s o o o o s 4 0 0 o 0»
Code Generator Assembly A2AT « ¢« ¢ o ¢ o o ¢ 2 o o s
General « v o o o o 0o 0 0 s 0 s 0 s s s st e e 0 0 s 0 o s
Removal « o v v o o o o o o 0 ¢ 0 s 0 0o 0 o o o 5 o s s o
Disassembly « « o o o o 6 o 6 o 0 o 0 0 0 o 0 o 0 o 0
Inspection . ... ...

Repair o o o o o o o o o o o o o o s o 6 o o ¢ 0 s s ¢ s s
Cleaning « « ¢« o o o o ¢ o
Reassembly « ¢ o ¢ ¢ o o ¢ ¢ 6 6 0 6 0 s o s s s o o s s
Installation and Alignment « o « o o s ¢ + o s ¢ o ¢ ¢ o
Power Supply Assembly A2A8 ¢« + « ¢ v ¢ o o ¢ ¢ s o s o

General .+ o ¢ o 0 4 0 s s s 8 e s e 8 e s 8 s e s e e
RATT Tone Generator Assembly A2A9 . « v + v v 4 o &
General o . o o o o 0 0 0 0 0 8 0 b s s e s s e s e s s e
Removal 4 4o ¢ o v o o o 0 o o ¢ s o o 0 6 o s s s s s o
Disassembly v v ¢ o ¢ ¢ s o ¢ o o 6 0 0 s s 0 0 0 0 0 0 s
Inspection . . v ¢« ¢ ¢ 4

Repair ¢ ¢ o o o ¢ 6 o o ¢ 6 o o o o 6 ¢ s s o o 0 s o o
Cleaning « « o o o o o o o o o o o s s o s s o 8 o o o s »
Reassembly « ¢ o o ¢ o o ¢ 6o o o 0 o 06 0 06 0 s 0 ¢ o o
Installation . . . o« o s b e e

Meter Amphfler Assembhes A2A10 and A2A11 o s e e
General . . L] L] L] L] L] (] . (] . (] (] . . . . L] L] . . . . L ] .
IF Amplifier Assembly A2A12

General . [ ] . L] L] » - L] L4 L] L] L] L . . . L [ ] . L] L] L L] L]
Removal [ ] [ ] [ ] L] . . . [ ] L] L L . L] L] L] . . L] * [ ] L] L)
Disassembly . . « « ¢« + & e o s s s s e e s

Inspection '+ &« « 4 ¢« s 4 o ».
Repair « + o v v 0 ¢ s ¢ o &
Cleaning « « o« o« o o o o o o
Reassembly . o ¢ o o o 0 ¢ ¢ s o 6 0 o s s s o 0 o o o
Adjustment ¢ v i 4 e e e v v s s e e e e e e
Installation 4 v o o o o o o o o o ¢ ¢ b 0 b 0 0 0 .0 s
Handset and IF Filter Assemblies A2A14 and A2A15 . .
General . o v s s 0 4 e e s s 0 0 s e s e e e e e e
Interconnect Circuit Card Assembly A2A21 . .....
General . v s s s s 0 0 0 0 0 s 0 s s s s e e e s e

Audio Processor Assemblies A2A21A18 and A2A21A19
and Audio Control Assembly A2A21A20 . . ¢« o o & &
General « o s o s 0 0 0 0 0 0 b b b s e s e e e s e e e
Removal o o o o o o o o o o o 0.6 o o 6 0 06 0 0 0 o 5 o4
Inspection , . .

® o ¢ s s o & s 0 s ..

® 85 o 9 % 9 e ¢ s ¢ ® o

e @ o s 3

Repair .« ¢« o s v o o o o o o s s 0 ¢ 6 0 06 06 0 v o s oo
Cleaning + o ¢ o o o o o s o o s o ¢ o ¢ o 0 0 ¢ 80 o o o
Adjustment « o « o o o o o o s 6 0 5 s s s e s e e e b0
Installation & & & 4 ¢ o o o o o o 0 o s o v v s b . s

Page

6-91
6-91
6-91
6-91
6-91
6-93
6-93
6-93
6-93
6-93
6-93
6-93
6-93
6-93
6-93
6-93
6-94
6-94
6-94
6-94
6-94
6-94
6-94
6-94
6-94
6-94
6-94
6-94
6-95
6-95
6-95
6-95
6-95
6-95
6-95
6-95
6-95
6-95

6-95
6-95
6-95
6-96
6-96
6-96
6-96
6-96

vii




EE140-KA-OMI-010/E 110 T827H

TABLE OF CONTENTS (CONTINUED)

Chapter Page

7 PARTSHST.'ooottl.lcoooooooooocQtooooooo 7—1
7-1- IntrOduCtion © o o 0 0 o 0 o L s P 4 0 0 6 0 0 o s 0 0 0 s o+ o 0 7—1
7-2. List of Assemblies oe ¢ o o o ¢ o o s e 0 s 0 0 s 00 0oeass T-1
7-30 Reference Designations ® & 5 % ¥ @ s v s 2 0 s 8 s 0 s o s 7-1
7-5. Maintenance Parts Listing . . 4 ¢« ¢ ¢ ¢ ¢ ¢ v o 6 0 0 0 s 5 » T-1
7“6. PartS LiSt ® o 0 0 0 0 0 0 0 0 0 0 0 0 0 o ¥ B B GV " e s 8 0 * @ 7"1
7-11. List of Common Item Descriptions « « « ¢ ¢ ¢ ¢« s ¢ ¢ ¢ ¢ s« T=2
7—12. LiSt Of Attaching Hardware ® o o o o o o B P s * s o e 0 » o @ 7-3
7-130 LiSt Of Manufacturers e ¢ & 4 * ¢ ¢ 5 B s 2 O 0 0 0 o ¥ v 7-3
7—140 Parts Location I].].Llstrations ® o o o 0 o o o o v v s s v 9+ 0 @ 7-3

8 INSTALLATION ® 5 & 5 8 % s .8 2 8 8 8 T s & T 8 s .+ e s s s s e w v e 8-1
8—1. General . bc e o o o o o a e ® o o o ¢ & 9 0 0 0 0 0 0 0 0+ v @ -
8"3. Si.te Selection ® o o o 0 0 0 o 2 0 0 0 0 0 B 2 e &t v s s v o 0 0 -
8_50 Reference Publlcatlons « o o . . o e e o o o o -
8-T. Tools and Materials Required for Installatlon e e e e e e s -

8-9. Unpacking and Repacking . « « « + ¢« o s ¢ s + &«
8-11. Installation Procedures . « « « o o o « ¢ » o+ &
8-13. Independent Shock Mounting « « ¢« « ¢« o ¢ « « &
8-14. Rack or Cabinet Mounting . . .
8-15. Bonding and Grounding . . . .
8-17. Primary Power Requirements
8-19. Power Supply Adaptation . . .
8-20. Interconnecting Cabling « « « « ¢ ¢ ¢ « & .
8-23. Remote RATT Transmission « « « « o & .
8-24, Data Transmission. « « « ¢ o « & . . e

e e o o
e e o o

e e o o

e e o o

e o o o

e e o o

e o o o

e e e s o @

e e e @& e e o e e

¢ » & e & e o e & o
¢ & e e e o o & o =

8-25, Operation Using Internal Frequency Standard .o
8-26. Operation Using External Frequency Standard .
8-27, Use of Frequency Standard Output by Another Unit .
8-28. Installation Checkout .« . ¢ ¢ ¢ o ¢ ¢ ¢ o ¢ o o o o &
8-29, Phase 1 - Installation Inspection and Pre~Energizing

® @ 0 00 0 % 2 0 0 O P B P © X
DR W WWWWNNDNNHHKHE R HH -

ProceduUres .« « « o o o o ¢ s s o s s 06 s 0 0 0 0 o0 oo 84
8-30. Phase 2 - Initial Turn-on and Preliminary Test « ¢« ¢« » ¢ » » 8-4
8-31. Use of External Frequency Standard for Calibration . , . . . 8-4
8-32. Phase 3 - Installation Verification Test + ¢ ¢ ¢ ¢ ¢ ¢ ¢ « + » 8-5

ALPHABETICALINDEX e e o 0 o 0 0 o o 0 0 0 0 0 0 s 0 o 0 0 0 0 0 o0 IndGXI

viii




3-10

3-11
3-12

3-13

314
3-15

3-16

3-17
3-18

3-19

3-20

EE140-KA-OMI-01A/E110-T827H

LIST OF ILLUSTRATIONS

Title

Radio Transmitter T-827H/URT ....... ceesessssssssssstcsscacanns
Radio Transmitter T-827H/URT, Top View, Case Removed ...........
Radio Transmitter T-827H/URT, Bottom View, Case Removed ........
Radio Transmitter T-827H/URT, Operating Controls,

Indicators and ConnNectors .....ccccceeeccescscccacacsssccccaccens
Detailed View of AUX/NORM and Interlock Switches ......cccc0eeee
Radio Transmitter T-827H/URT, Rear Panel Connectors ...........
Radio Transmitter T-827H/URT, Overall Functional Block Diagram ...

Frequency Synthesis and Translation, Functional Block Diagram ....... :

Radio Transmitter T-827H/URT, Tuning, Simplified Schematic
Diagram «.cccecceccccccecccrccocccccosscccvsccacsccssannnsanas
Integrated Circuit, Quadruple, 2-Input Positive NAND Gate,
M38510/00104 (5400), Simplified Schematic Diagram ..............
Integrated Circuits, Voltage Regulators, 78M05SHMQB
(48P226600-01), 78M20HMQB (48P226600-02), SG7815T/883B
(48P226600-03), Simplified Schematic Diagram ..........cccceeeeee
Integrated Circuit, Hex. 1-Input Inverter Gate, M38510/00105
(5404, Slmpllfled Schematic Diagram ......ccceeeeecececcccecacns
Integrated Circuit, High Speed Decade counter, M3851 0/01307
(5490), Simplified Schematic Diagram .........cccceeeeeeeecceenns
Integrated Circuit, Operational Amplifier, CA3140S/3 (98738/
48P226682-01) Alt. (50097/C31312—001), Simplified Schematic
Diagram ~
Integrated Circuit, Dual Voltage-Controlled Mult1v1brator,
MC4324BCBJS (50097, C31357-001), Simplified Schematic Diagram ..
Integrated Circuit, Phase Detector, MC4344DCBS (98738/
48P226446-01) Alt. MC4344BCBJS (50097/C31351-001), Logic
Dlagram ceescscccsccccace ceecsecscecsccssesesssscssccscsccs PO
Integrated Circuit, Dual D—Type Edge-Triggered th—Flop,
M38510/00205 (5474), Simplified Schematic Diagram ..............
Integrated Circuit, 4-Bit Binary Counter, M38510/01302 (5493),
Simplified Schematic Diagram
Integrated Circuit, Programmable Modulus N Decade Counter,
MC4316DEBS (98738/48P226460-01) Alt. MC4316BEBJS
(50097/31355-001), Functional Block Diagram .........cccccceeeee.
Integrated Circuit, MC12513DEBS (98738/48P226458-01) ,
Alt. MC12513BEBJS (50097/C31358-001) Logic Diagram ..........
Integrated Circuit, MC12514DEBS (98738/48P226459-01)
Alt. MC12514BEBS (50097/C31354-001), Logic Diagram ............
Integrated Circuit, Programmable Decade (BCD) Counter,
SNC54196J (98738/48P226449-01) Alt. SNJ54196J
(50097/C31311-002), Functional Block Diagram
Integrated Circuit, Quad 2-Input NOR Gate, SNC54S02J
48P226451-01, Simplified Schematic Diagram ..........ccveeeinae.
Integrated Circuit, Programmable Binary Counter, SNJ54197J
(98738/48P226455-01) Alt. SN5541975 (50097/C31353-001),
Functional Block Diagram ........c.ccceeeeeeeececcccccccccccnnns
Integrated Circuit, Quadruple 2-Input Positive NOR Gate,
M38510/00401 (5402), Simplified Schematic Diagram ..............
Integrated Circuit, Programmed Read-Only Memory, CC4335F
(48P226463-01, Simplified Schematic Diagram ................ eeee

Change 1

3-31
3-32

3-33

3-34

3-35

3-35
3-36

3-317

3-38
3-39

3-40

3-41

3-42

3—43'

3-44
3-45

ix




EE140-KA-OMI-01A/E110-T827H

LIST OF ILLUSTRATIONS (CONTINUED)

Number Title Page
3-21 Integrated Circuit, Precision Voltage Comparator/Buffer,
M38510/10304 (LM111), Simplified Schematic Diagram .............. 3-46
3-22 Integrated Circuit, Voltage Regulator, LM105H/883 (98738/
48P226461-01) Alt. LM105H/883B (50097/C31356-001),
Simplified Schematic Diagram .......ccciieeeeeeeceeenceccsnannns 3-47
3-23 Integrated Circuit, Dual D-Type Edge-Triggered Flip-Flop,
M38510/05101BCB (4013A), Logic Diagram ........ccceeeeeeececnnnn. 3-48
3-24 Integrated Circuit, Quadruple 2-Input AND Gate, M38510/17001BCB
(4081B), Logic Diag@ram ......ceceececescscccocesceassossoscnsans 3-48
3-25 Integrated Circuit M38510/10102BCB (747A), Logic Diagram .......... 3-49
3-26 Integrated Circuit M38510/10101BCB (741A), Logic Diagram .......... 3-49
3-27 Integrated Circuit, Hex 1-Input Inverter Gate, M38510/00108BCB
'(SNC54504J), Logic Diagram ......cccceeeeeeeeeencncenccncannnns 3-50
3-28 Integrated Circuit, Single Monostable Multivibrator,
M38510/31403BCB (54LS122), Logic Diagram ........cccceeeeeeeeans 3-51
3-29 Integrated Circuit, Programmable Divide-by-N 4-Bit Counter,
BCL4522 (48P228316-01), Logic Diagram .........cceceeeececccens 3-52
3-30 Integrated Circuit, 32 x 8 Prom, HMI-7603-8 (98738/48P228344-01)
Alt. (50097/M31310-003), Block Diagram ......c.cceeeeceeccccecss 3-53
3-31 Integrated Circuit, 32 x 8 Prom, CC4335F (98738/48P226463-01)
HMI-7602-8 (50097/M31310-002), Block Diagram .......cceeeeeeuens 3-54
3-32 Integrated Circuit, Dual High-Frequency Differential Amplifier,
CA3049T/3 (98738/48P228318-02) Alt. (50097/B04112-001 }“
or B04112-002 or B04112-003),, Schematic Diagram ..........cc.... 3-55
4-1 Radio Transmitter T-827H/URT, Scheduled Performance Test
S 71 1 o 4-7
. 5-1 Audio Amplification and Modulation, Normal LSB/USB, Signal
Flow Diagram (3 Sheets) ...... eeeeeeeecsceecsceteacccacaancnans 5-23
5-2 RATT Tone Generator, Signal Flow Diagram ........ccccceveeeccens 5-31
5-3 Carrier Reinsertion Signal Flow Diagram .........cccccceeeeeccccnns 5-33
5-4 IF Amplification and Level Control, Signal Flow Diagram ............. 5-35
5-5 IF-to-RF Conversion, Signal Flow Diagram ........c.cccceeeeeennacens 5-39
5-6 RF Amplification and Level Control, Signal Flow Diagram ............ 5-41
5-7 Standard Frequency Production and Distribution, Signal Flow
Diagram ......eiiiiiiiiiii ittt ittt ettt aeteaataeaaanns 5-45
5-8 Frequency Generator A2A6A16, Signal Flow Diagram .......cccce0ee.. 5-49
5-9 10 kHz/1 kHz/100 Hz Synthesizer A2A6A12 and A2A6A18,
Signal Flow Diagram ........c.cccieeieeeeececccccccacccccccnanns 5-55
.5—9A. 10 kHz/1 kHz/100 Hz Synthesizer A2A6A12 and A2A6A18, :
Signal Flow Diagram .....cceceeceeececceccoceecceoscsosscosconss 5-56.1
5-10 100 kHz Synthesizer A2A6A17, Signal Flow Diagram ................. 5-59
Ms5-10A 100 kHz Synthesizer A2A6A17, Signal Flow Diagram ....c.cceceeeeees 9-60.1
5-11 10 MHz/1 MHz Synthesizer A2A6A13, and Filter Subassembly
A2A6A14, Signal Flow Diagram ...cccccececececcerccccccccccnonns 5-65
5-11A 10 MHz/1 MHz Synthesizer A2A6A13, and Filter Subassembly
. A2A6A14, Signal Flow Diagram .......ccceceeeeceeecccnacanannnnn 5-66.1
5-12 CW, RATT, DATA and PTT Keying, Control Diagram ......ccecceceen. 5-67
5-13 Primary Ac Power Distribution Diagram .......cccceecececcccecanns 5-69
5-14 +28 Vdc Power Distribuition Diagram .......cceceeeieeeccenccnnnans 5-71
5-15 +110 Vdc, +20 Vdc, and +5 Vdc Power Distribution Diagram ........... 5-73

X Change 1



Number
5-16
5-17
5-18
5-19
5-20
5~21
5-22
5-23
5-24
5-25
5-26
5-27
5-28

5-29
5-30

5-31
5-32
.5—32A
5-33
5-34
I5-34A
5-35
.5—35A
5-36
5-37
l5—37A
5-38
.5—38A

5-39

l5—39A

EE140-KA-OMI-01A/E110-T827H

LIST OF ILLUSTRATIONS (CONTINUED)
Title

Normal Operation - Audio Amplification and Modulation,

Voice Modes, Fault Logic Diagram (2 Sheets) .........ccccceeennn..
RATT Tone Generation, Fault Logic Diagram ........cccccceeececcss
Carrier Reinsertion, Fault Logic Diagram ........c.ccciiiieeenennnennn
IF Amplification and Level Control Fault Logic Diagram ..............
IF-to-RF Conversion, Fault Logic Diagram .......cccceeeeeeccccancees
RF Amplification and Level Control, Fault Logic Diagram .............
Frequency Standard A2AS5, Fault Logic Diagram ........cccceeeeeeees
Frequency Generator A2A6A16, Fault Logic Diagram ........cccc0ee..
10 kHz/1 kHz/100 Hz Syntheswer A2A6A18 and A2A6A12, Fault

Logchlagram ................ cececcccccccserccscscscccssanssoas
100 kHz Synthesizer A2A6A17 Fault Logic Diagram .......ccccceeeeee
10 MHz/1 MHz Synthesizer A2A6A13, Fault Logic Diagram ............
CW, RATT, DATA and PTT Keying, Fault Logic Diagram .............
Transmitter Case Al and Main Frame A2, Maintenance

Schematic Diagram (3 Sheets) ......cceceeeecreencenceccacancanns
Mode Selector Assembly A2A1, Maintenance Schematic Diagram .......
RF Amplifier Assembly A2A4, Maintenance Schematic

Diagram (2Sheets) cccesccesccccscccncns cescccccccecann ceccccces
Frequency Standard Assembly A2A5, Maintenance Schematic

Diagram (2 Sheets) ......ccceeecerecececcecsescscscnccscacscses
Translator/Synthesizer Assembly A2A6, Maintenance Schematic

Diggram ...ccceceeecececcciaccrcoccssoccscsccncnns
Translator/Synthesizer Assembly A2A6, Maintenance Schematic

1) F: Vg o 1 1 T
RF Translator Subassembly A2A6A8, Maintenance Schematic

) T - 11 1
10 kHz/1 kHz/100 Hz Synthesizer Subassembly (No. 2)

A2A6A12, Maintenance Schematic Diagram .........ccceeeeeeeeeens
10 kHz/1 kHz/100 Hz Synthesizer Subassembly (No. 2)

‘A2A6A12, Maintenance Schematic Diagram........cccceiieneneeeen.
10 MHz/1 MHz Synthesizer Subassembly A2A6A13, Maintenance

Schematic Diagram ........cceeeeeeeeescccescesssccsccccanscanse
10 MHz/1 MHz Synthesizer Subassembly A2A6A13, Maintenance

Schematic Diagram ....cccceeeeecccccccsssssssssssscscsssssssss
10 MHz/1 MHz Filter Subassembly A2A6A14, Maintenance

Schematic Dia@ram ....cceeeeeeceeeeeccceccccccccnccccssncnnns
Power Supply Subassembly A2A6A15, Maintenance Schematic

Dig@ramM ..ccieceeeeececeeescanccccccsssssccccccccccssssssssns
Power Supply Subassembly A2A6A15, Maintenance Schematic

Digagram ....cceeeecieetctettoscescescoccossscsccosccascosnannse
Frequency Generator Subassembly A2A6A16, Maintenance

Schematic Diag@ram .....c.cceeieeeceeececccccccccccssccccssnnns
Frequency Generator Subassembly A2A6A16, Maintenance

Schematic Dia@ram ........cccceeeeeeecccccccccsscssssscccccncs
100 kHz Synthesizer Subassembly A2A6A17, Maintenance

Schematic Diagram ......ccieeeeteccceccccccceccccccccsscncnes
100 kHz Synthesizer Subassembly A2A6A17, Maintenance ‘

Schematic Diagram .....cceeccecccsscscccccsssssscscccsssssssccs

Page

5-75
5-79
5-81
5-83
5-85
5-87
5-89
5-91
5-93
5-95
5-97
5-99

5-115
5-125

5-133
5-139
5-147
5-148.1
5-151
5-153 ‘
5-154.1
5-157
5-158.1
5-159
5-161
5-162.1
5-163
5-164.1
5-165

5-166.1




EE140-KA-OMI-01A/E110-T827H

LIST OF ILLUSTRATIONS (CONTINUED)

Number Title Page
5-40 10 kHz/1 kHz/100 Hz Synthesizer Subassembly (No. 1)

A2A6A18, Maintenance Schematic Diagram ......ccceecececccccens 5-167
5-40A 10 kHz/1 kHz/100 Hz Synthesizer Subassembly (No. 1)

A2A6A18, Maintenance Schematic Diagram ..........ccccceceeeenns 5-168.1
5-41 Code Generator Assembly A2A7, Maintenance Schematic Diagram ...... 5-169
5-42 RATT Tone Generator Assembly A2A9, Maintenance

Schematic Diagram .......cceeeeecceesccscssssssscsccscsssssaass 5-171
5~-43 IF Amplifier Assembly A2A12, Maintenance Schematic Diagram ....... 5-173
5-44 Audio Processor Assemblies A2A21A18 and A2A21A19,

Maintnenace Schematic Diagram ......ccceeeeerecncccecccccnoocnns 5-175
5-45 Audio Control A2A21A20, Maintenance Schematic Diagram ........... 5-179
6-1 Radio Transmitter T-827H/URT, Overall Adjustment and

Alignment Bench Test Setup .....ccceeiieiieieneeeeeennnncecens 6-5
6-2 Mode Selector Assembly A2A1, Adjustment and Alignment

Bench Test SEtup .....ccccieeeeececcccccccccssccnssccascsosanoss 6-16
6-3 RF Amplifier Assembly A2A4, Adjustment and Alignment

Bench Test Setup ......cccieeeiiieeccececeancccccccccascccnnns 6-22
6-4 Frequency Standard Assembly A2A5, Adjustment and Alignment

Bench Test SetUp ...c.cieeiieeeeeeieneeeeeesessscccccecnncases e 6-31
6-5 Translator/Synthesizer A2A6, Adjustment and Alignment

Bench Test Setup.....ccceiiiiiniieeeeeeececescecscossscescnnsss 6-38
6-6 IF Amplifier Assembly A2A12, Adjustment and Alignment

Bench Test Setup .....ccceeeereerreeececcsseecseacscccscesscanss 6-58
6-7 Audio Processor Assemblies A2A21A18 and A2A21A19, .

Adjustment and Alignment Bench Test Setup .......cccceeeeeeeennn 6-61
6-8 RF Amplifier Assembly A2A4, Disassembly Parts Identification ........ 6-83
6-9 RF Amplifier Assembly A2A4, Bottom View, Disassembly

Screw Locations ....ciiiieieeeeeeieeeeeececceccccccsscaccnnnnes 6-83
6-10 RF Amplifier Assembly A2A4, RF Chassis and Turret Assembly,

Disassembly Parts Location ........ccceeeeeeeeeccccccccncsccnnns 6-84
6-11 Switch and coupling Orientation .........cccieeeeeeceeeccccccnccans 6-92
7-1 Case Assembly Al, Component Locations ......ccceeeeeeecccccccccas 7-183
7-2 Switch Interlock Assembly A1MP7, Component Locations «::««cccccc... 7-184
7-3 Filter Box Assembly A1A1, Component Locations «----cccccccccccce.. 7-185
7-4 Transmitter Main Frame A2, Component Locations ...cccccceeececee.. 7-187
7-5 Triple-Sprocket Assembly A2MP8, Component Locations ............. 7-189
7-6 Dual-Sprocket Assembly A2MP9, Component Locations. .....cccccceeee 7-190
7-7 Front Panel Assembly (P/O A2), Component Locations .......c.c.cc0c... 7-191
7-8 Mode Selector Assembly A2A1, Component Locations ................ 7-192
7-9 Balanced Modulator, Printed Circuit Subassembly A2A1Al,

Component LOCAtiONS ....cvvviteeesocneccccncccacssscccssscss "o 7-193
7-10 LSB Balanced Modulator, Printed Circuit Subassembly A2A1A2,

Component LOCAtIONS . ..cieeeeerieeecceesececccscsscccsascnnns 7-194
7-11 Isolation Amplifier, Printed Circuit Subassembly A2A1A3,

_ Component LOCAItONS ....iveeitineceneeeeneenecvesccascasccnnns 7-195

7-12 500 kHz Gates, Printed Circuit Subassembly A2A1A4,

Component Locations .....ceeieeieieeeteeeececececcssacacasaans 7-197
7-13 RF Amplifier Assembly A2A4, Component Locations . «cccccceeeeneeees 7-199
7-14 Mounting Base Assembly (P/O A2A4), Component Locations ........... 7-200
7-15 Top Coupling Assembly A2A4MP62 and A2A4MP63, Component

LOoCAtIONS . ..ciiiiieeeeeeeeeeeeeessccacccccccccncannns ceeeeann 7-201

xii Change 1



EE140-KA-OMI-01A/E110-T827H
LIST OF ILLUSTRATIONS (CONTINUED)

Number Title Page
7-16 RF Chassis Assembly (P/O A2A4), Component Locations .......cccce.. 7-202
717 Turret Drive Gear Assembly (P/O A2A4) Component Locations ........ 7-203
7-18 Tuning Rotor Assembly A2A4MP47, Component Locations ........c.... 7-204
7-19 RF Amplifier Subassembly A2A4A1, Component Locations............. 7-205
7-20 12 MHz Subassembly A2A4A2, Component Locations .......ccccccceee 7-206
7-21 13 MHz Subassembly A2A4A3, Component Locations ........cccccccee. 7-206
7-22 14 MHz Subassembly A2A4A4, Component Locations ...cccceeceeece.e 7-207
7-23 15 MHz Subassembly A2A4A5, Component Locations .....ccccceeeeee. 7-207
7-24 16 MHz Subassembly A2A4A6, Component Locations ......cccccceeeee 7-208
7-25 17 MHz Subassembly A2A4A7, Component Locations ............ veeeo T7-208
7-26 18 MHz Subassembly A2A4A8, Component Locations ...... tacereccnns 7-209
7-27 19 MHz Subassembly A2A4A9, Component Locations ....c..cceeeeeeee  T7-209
7-28 20 MHz Subassembly A2A4A10, Component Locations.......... ceseenn 7-210
7-29 21 MHz Subassembly A2A4A11, Component LocationS«...cceeceeececss 7-210
7-30 22 MHz Subassembly A2A4A11, Component Locations ««....cccceeeeeee 7-211
7-31 23 MHz Subassembly A2A4A13, Component Locations .......c.... ceaoese 7-211
7-32 24 MHz Subassembly A2A4A14, Component Locations «...cceeeeeeeeenn. 7-212
7-33 25 MHz Subassembly A2A4A15, Component Locations « «cccceevececens . 7-212
7-34 26 MHz Subassembly A2A4A16, Component Locations ........ ceeseeanse 7-213
7-35 27 MHz Subassembly A2A4A17, Component Locations ........ ceveseees 7-213
7-36 28 MHz Subassembly A2A4A18, Component Locations......... ceeeeeee T-214
7-37 29 MHz Subassembly A2A4A19, Component Locations .......c.... veeeos 7-214
7-38 2 MHz Subassembly A2A4A 20, Component Locations ........ccceeeeee 7-215
7-39 3 MHz Subassembly A2A4A21, Component Locations .......ccceeeeee. 7-215
7-40 4 MHz Subassembly A2A4A22, Component Locations ......cccceceeeee 7-216
7-41 5 MHz Subassembly A2A4A23, Component Locations ........... teseee 7-216
7-42 6 MHz Subassembly A2A4A 24, Component Locations .....ccccceeeeee.  T7-217
7-43 7 MHz Subassembly A2A4A25, Component Locations «...cccceececeees - 7-217
7-44 8 MHz Subassembly A2A4A26, Component Locations «....cceeevecaees 7-218
7-45 9 MHz Subassembly A2A4A27, Component Locations ....cccccceeeanne 7-218
7-46 10 MHz Subassembly A2A4A 28, Component Locations .....cccceeeecans 7-219
7-47 11 MHz Subassembly A2A4A 29, Component Locations «....ccccccceee.. 7-219
7-48 100 kHz Rotor Subassembly A2A4A30, Component Locations ...,...... 7-220
7-49 10 kHz Rotor Subassembly A2A4A31, Component Locations «cccccccc.. - T7-221
7-50 10 kHz Rotor Subassembly A2A4A32, Component Locations ««..ccccce.. 7-222
7-51 100 kHz Rotor Subassembly A2A4A33, Component Locations .......... 7-223
7-52 100 kHz Rotor Subassembly A2A4A34, Component Locations .......... 7-224
7-53 10 kHz Rotor Subassembly A2A4A35, Component Locations «««ccccceee.  7-225
7-54 10 kHz Rotor Subassembly A2A4A36, Component Locations ««.ccccecee. 7-226
7-55 100 kHz Rotor Subassembly A2A4A37, Component Locations «««ccccce.. 7-227
7-56 RF Mixer Amplifier Subassembly A2A4A38, Component Locations....... 7-229
7-57 Frequency Standard Assembly A2AS5, Component Locations ............ 7-231
7-58 Frequency Standard Assembly A2A5, Housing Removed, Top

View, Component Locations ....... cesssssssssssccccssssessscssss T-231
7-59 Oscillator and Oven Control Subassembly A2A5A1, Component

Locations .......cccciieeeeccecncccacsnns cecessssccensses ceesee T-233
7-60 Divider/Amplifier Subassembly A2A5A2, Component Locations ......... 7-235
7-61 Oven Body Subassembly A2A5A3, Component Locations.......cccceeeee. 7-237
7-62 5 MHz Reference Control Subassembly A2A5A4, Component

Locations .......... Ceteeaceanens Cesesesiessessssesasacmanannns . 1-239




EE140-KA-OMI-01A/E110-T827H

LIST OF ILLUSTRATIONS (CONTINUED)

Number Title Page
7-63 Translator/Synthesizer Assembly A2A6, Component Locations ......... 7-241
7-64 Filter Assembly A2A6A7, Component Locations .........ceeeceeeeeen 7-243
7-65 RF TRanslator Subassembly A2A6A8, Component Locations ........... 7-245
7-66 1 kHz/100 Hz Synthesizer Subassembly (No. 2) A2A6A12, :
; Component Locations ........ccceeeeeecesccccsccccsscscsscssanes 7-247
.7—66A 1 kHz/100 Hz Synthesizer Subassembly (No. 2) A2A6A12,

Component Locations ....cccceceeccceccccccsssssccacccannnnnss 7-248.1
7-67 10 MHz/1 MHz Synthesizer Subassembly A2A6A13, Component

LOCAtiONS +..ceeecieceeneeeccecnececccacecsassasaccacccacnssacnnns 7-249
7-67A 10 MHz/1 MHz Synthesizer Subassembly A2A6A13, Component

LoCationS .....ceveeeccceeccsesccscssccsssccssccncnssns seceees 7-250.1
7-68 10 MHz/1 MHz Filter Subassembly A2A6A14, Component

Locations ............. e 11!

l7—68A 10 MHz/1 MHz Filter Subassembly A2A6A14, Component
Iﬁcations ® © 0 0 % 0000 00 00 0 00 0000 0000000000 0000000000000 S OSSO ERES SO 7—252.1

7-69 Power Supply Subassembly A2A6A15, Component Locations «...ccccc.. 7-253
- H7-69A Power Supply Subassembly A2A6A15, Component Locations «..ccccecece 7-254.1

7-70 Frequency Generator Subassembly A2A6A16, Component Locations . .... 7-255
7-71 100 kHz/10 kHz Synthesizer Subassembly A2A6A17, Component

LOCAtiONS cc.cceeccccccaaasssssccsssssssssssssssssssssssccassss 7-257
7-72 1 kHz/100 Hz Synthesizer Subassembly (No. 1) A2A6A18,

. Component LOCAtioNS  ..c.ccecccccccccscscscsccsccssccsscsscasasnss 7-259

7-73 Code Generator Assembly A2A7, Component Locations ,.............. 7-261
7-74 Power Supply Assembly A2A8, Component Locations ......... ceeeaeces 1-263
7-75 RATT Tone Generator Assembly A2A9, Component Locatians ......... 7-265
7-76 RATT Tone Generator Subassembly A2A9A1, Component Locations ..... 7-267
7-77 Meter Amplifier Assemblies A2A10 and A2A11, Component Locatlons ee. 1-269
7-78 IF Amplifier Assembly A2A12, Component Locations ...........0c.... 7-270
7-79 IF Amplifier Subassembly A2A12A1, Component Locations............. 7-271
7-80 Handset Filter Assembly A2A14, Component Locations ............... 7-273
7-81 IF Filter Assembly A2A15, Component Locations ...... tesesnass ceess 1-273
7-82 Audio Interconnect Board A2A21, Component Locations .............. 7-724
7-83 Audio Processor Assemblies A2A21A18 and A2A21A19,,

Component Locations ......ccccececeecaas ceesssccssscccsnsssses 1-275
7-84 Audio Control Subassembly A2A21A20 ......... Ceesesseessssessssssns 7-277
7-85 Mating Connector Kit A3 .......cccc0eeeen. ceeesseccsscannns ceees T-279
7-86 Extender Cable Kit A7 ..cccccececceccsccccnssns tecessssssscsissee 7-280
8-1 Radio Transmitter T-827H/URT, Block Dlagram ---------------------- 8-8
8-2 Radio Transmitter T-827H/URT, Outline and Mounting

Dimensions (2 Sheets) «cccccecccecccccssscssssccssssscssssscaaans 8-9
8-3 Radio Transmitter T-827H/URT, Summary List of

Installation Materials «..cccccoceicecciiecetictctcttccccceeees. 8-13
8-4 Radio Transmitter T-827H/URT, Cable Running Sheets .............. 8-15

Change 1 xiv



EE140-KA-OMI-01A/E110-T827H

LIST OF TABLES

Number Title Page
1-1 Radio Transmitter T-827H/URT, Assemblies and

Reference Designations « « « o o « o ¢ s ¢ ¢ s o 6 o s 5606 0606 0¢ 0.+ 1=5
1-2 Radio Transmitter T-827H/URT, Functional Characteristics « . + . . 1-8
1-3 Radio Transmitter T-827H/URT, Crystal Complement . . « ¢« « +» . . 1-9
1-4 Equipment, Accessories and Documents Supplied « « « ¢ ¢+ ¢« ¢« ¢« .« . 1-10
- 1-5 Equipment and Publications Required but Not Supplied .. ... . . . 1—11.
1-6 Nonstandard Abbreviations « « « o« o« ¢ o ¢ ¢ o 6 ¢ ¢ ¢ 4 4 4 o s e ... 1-18
1-7 Radio Transmitter T-827H/URT, Factory Changes . « ¢« « ¢« ¢ « ¢« » » 1-19
1-8 Radio Transmitter T-827TH/URT, FieldChanges . +« « « ¢« ¢+ « o o o o+ 1-25
2-1 Operating Controls, Indicators, and Connectors « « « « « o« o« ¢« ¢ ¢ o« « 2-5
2-2 Operating Procedures . . « ¢« « o ¢ o ¢ s o s ¢ s ¢ s 0o 0o 0 0 0 s 444 2-10
2-3 Normal and Emergency Shutdown Procedures . « « ¢« « ¢« ¢« ¢ ¢ ¢ o » » 2-14
2-4 Operating Procedures for Interference Conditions « + « « ¢« ¢« v v o « « 2-14
2-5 Maintenance Controls and Connectors . « « « « « « « s o o s o ¢« o o o« 2-15
2-6 Operator's Maintenance Procedures . « « « « « o o ¢ s ¢ o ¢ ¢ o o « o« 2-17
3-1 Comprehensive Frequency TranslationChart . . . . .. .+ ¢« ¢« .. 3-15
3-2 Tuning Code Chart « o o o o o o o o o o o o o o o o 06 o 0 0 0 009000 3-28
4-1 Scheduled Maintenance Action IndeX « « « + ¢ ¢ ¢ ¢ ¢ o ¢ o ¢ ¢ ¢ s+ o 4-2
4-2 Preventive Maintenance Procedures .« « + « « s s o+ ¢ ¢« o o ¢ ¢« ¢ ¢ » » 4-3
4-3 Radio Transmitter T-827H/URT Performance Test Preliminary

ProcedureS o o o o o o o o o s 0 s 0 0 s 0 0 s 0 s s s e s s e as 4-6
4-4 Overall Radio Transmitter Operation Check « « « v ¢ ¢« ¢ ¢ ¢ ¢ ¢ ¢ « « 4-9
4-5 Power Supply Assembly A2A8, Check . . ¢ ¢ ¢ ¢« ¢« ¢« ¢« ¢ o ¢ ¢ o oo« 4-11
4-6 Frequency Standard Assembly A2A5, Oscillator, Output and

Automatic SwitchingCheck « « « ¢ « o ¢ o ¢ ¢ ¢ ¢ o o o s 0 0 o o, 4-13
4-7 Audio Processor A2A21A18 Check « « « ¢« ¢ ¢« ¢ ¢ ¢ ¢ o o s 0 s s 0 o » 4-15
4-8 Audio Processor A2A21A19 ChecK & v v v v v v v o o 0 o o o o v o . . 4-17
4-9 RATT Tone Generator Assembly A2A9 Output Frequencies and

Level Check .. .. . B e L
4-10 If Amplifier Assembly A2A12 IF Output APC and PPC Check .. . 4-20
4-11 Translator/Synthesizer Assembly A2A6 Frequency Check . . ... . 4-21
4-12 RF Amplifier Assembly A2A4 Output Check . « ¢« ¢ ¢ ¢ o ¢ o s o o o o 4-22
4-13 Hum Modulation Level Check « o + o o o o o o o o o o o o o o o ¢ o o o 4-23
4-14 Spurious Output Levels Check « o ¢ ¢« ¢ ¢+ ¢ v o o o o 0 o o s ¢« v v oo 4=25
4-15 Intermodulation Product Levels Check, NormalMode « + « « « ¢+ » « « 4-27
4-16 Mode Selector Assembly A2A1 Carrier and Opposite Sideband
' LevelsCheck « ¢ ¢ o o o ¢ ¢ ¢ o 0 o 0 o 6 00 0 0 s 0 0o 00 000 4-29
5-1 Troubleshooting IndeX « « + ¢« ¢ ¢ ¢ ¢ ¢ ¢ s o s ¢ o 060 s 86 66060600+ 0-3
5-2 Relay Index T T T T T Ll
5-3 Indicator Lamp IndeX .« « « o o « o o o o o o o 06 ¢ ¢ s s 066 06 06000 9-6
5-4 Protective Devices IndeX .« « ¢ o o o s o ¢ o s s ¢ 06 0 s s 06 000 0ss 0=C
5-5 Maintenance Turn-On Procedure « « « « o o o ¢ o ¢ o ¢ s o o o s 0 oo 0=7
6-1 Radio Transmitter T-827H/URT, Overall Adjustment and

Alignment Procedures .« « o « o ¢ o o o o o ¢ o o 0 s 6 0 06050000 6-3
6-2 Mode Selector Assembly A2A1, Adjustment and Alignment

Procedures + .« « « o o o ¢ o o 0 s s s 0 0 0 0 s s e s e e e ee e 6=15
6-3 RF Amplifier Assembly A2A4, Adjustment and Alignment

Procedures .+ o« « « o+ o o o o o o 6 6 0 06 0 0 00 60 00 s e e 6-21
6-4 Frequency Standard A2A5, Adjustment and Alignment Procedures . . 6-30

Change 1 Xv




rr14u-KA-OMI-01A/E110-T827H

Number

6-5

6-8
7-1
7-2
g7-2A
7-3
W7-3A

W7-4A

7-5
8-1

xvi

LIST OF TABLES (CONTINUED)
Title

Translator/Synthesizer Asserhbly A2A6, Adjustment and

Alignment Procedures .......ccceceeeeccccccccccncass

IF Amplifier Assembly A2A12, Adjustment and Alignment

ProCcedUreS «ccceeceececeeccsecececocsccsaoncssocscscsess

Audio Processors A2A21A18 and A2A21A19, Adjustment and

Alignment Procedures .......ccececececececececannans

Inspection Requirements for Raido Transmitter T-827H/URT

Radio Transmitter T-827H/URT, List of Major Assemblies - -
Radio Transmitter T-827H/URT, Parts List ---ccccccceeee

Radio Transmitter T-827H/URT, Parts List ccccccccccccce..
List of Common Item Descriptions «--cc-cccceeccccccccen.
List of Common Item Descriptions «:-«cceeeeereeienn...
List of Attaching Hardware ........ccceeeeeenccccecasas
List of Attaching Hardware ........ccccieeieneeecceeens
List of Manufacturers «......ccceeeeeeecrecencccosnannnss

Radio Transmitter T-827H/URT Installation Standards

Summary Sheet . ..ciiiiineiiiieenceeecenceecccannnnnes

Change 1




EE140-KA-OMI-01A/E110-T827H

€ . Reproduction for non-military use of the information or-illustrations contained in this publication is not permitted. The
: b policy for military use reproduction is established for the Army in AR 380-5, for the Navy and Marine Corps in OPNAVINST
55.1B, and for the Air Force in Air Force Regulation 205-1,

LIST OF EFFECTIVE PAGES

Insert latest change pages in accordance with applicable regulations.

NOTE: On a changed page, the portion of the text affected by the latest change is indicated by a vertical line, or other
change symbol, in the outer margin of the page. Changes to illustrations are indicated by miniature pointing hands. Changes
to wiring diagrams are indicated by shaded areas.

Total number of pages in this manual is 674 consisting of the following:

Page # Change Page # Change Page # Change Page # Change

No. No. No. No. No. No. No. No.
Title ...viviennnnn.. 1 5-51 =553 +.iiinnnnnn 0 S-135 ..., 0 T-114 i, 0
- S 1 5-54 blank  ........... 0 5-136 blank .......... 0 T-115-T-138 «oovvnnn.. 1
TR 11 T | 5-55 cieeiicccencaaans 0 5-137-5-139 .......... 0 7-138.1 - 7-138.34 ...... 1
IXmXD b eeessennnnnnnns 1 -0 5-140 blank .......... 0 7-139-7-163 .vvennnn. 0
L S 0 1 S-141 ..l 0 7-164-7-166 ....v.... 1
xiii e .. 1 1 5-142 blank ....... P (] 7-167 -7-170 ovuunn... 0
e 172 0 0 5-143 -5-145 ......... 0 7-167.1 - 7-167.2 ...... 1
XV=XVE e 1 0 S5-146 blank  .......... 0 [ 23T 2 T i
1-1-1-14 ... ......... 0 0 5-147 .. 0 7-171.1 - 7-171.4 ...... 1
1-15-1-16 . o vvunnn.. 1 1 5-148 blank ........... 0 T-1T2 e 0
1-17-1-25 ..eeennn.. 0 1 5-148.1 vovrennnnnnn. 1 To1T3 e, 1
1-26 blank «.......... 0 0 5-148.2blank .......... 1 T-174 = 1177 oo 0
2-1 =217 e e eveeennnnn 0 1 5-149 -~ 5-131 ......... 0 7-178 = 7-179 vvennn.. 1
2-18blank .....0eeen. 0 0 5-152 blank .......... 0 7-180 - 7-184 ..... ... 0
< 0 1 5-153 ...t 0 Tol85 veveeeevennnnnns 0
3-2blank ....... ceeee 0 1 5-154 blank .......... 0 7-186blank ........... 0
33 e 0 0 5-154.1 ciiniiiiinn, 1 T=18T e .0
Q 3-4blank «e.evnnn. el 0 0 5-154.2 blank ......... 1 7-188 blank . . ... oo
‘ 3-5-3-17 tiiiiiiinn. 0 0 5-155 - 5-156 ......... 0 7-189 = 7-195 nno..... 0
3-18blank «.cvennnnnn 0 0 5157 teieiireaaann 0 7-196 blank . .o, 0
3-19-3-33 .......... 0 0 S-188 ...l 0 T-197 veevvnienennenn. O
3-34-3-35 .......... 1 0 5-158.1........ P | 7-198 blank ... 0
3-36-3-37 ..ceuven.. O 0 5-158.2 blank ......... 1 7-199 - 7-227 .0
3-38 - 3-41 e 1 0 5159  c.iiiiiennn R | 7-228 blank ....uonnunu. O
3-42 i .0 0 5-160 blank ........ oo 0 T=229 oo 0
3-43 i 1 0 S=161  evenrenrennennn 0 7-230 blank .m0
3-44-3-46 .......... 0 0 5-162blank ........... 0 7-231 . 0
34T ittt 1 0 5-162.1 ... 1 7232 blank 0
3-48 - 3-52 ..... ceeen 0 0 5-162.2 blank ........ 1 T-233 L. 0
3-53-3-55 .......... 1 0 5163 +eeiennniiaannnn 0 7-234blank  .......... 0
3-56 - 3-76 «evvvunnnn 0 0 5-164 blank .......... 0 7-235 ...... e 0
4-1-4-7T ...iioi.... 0 0 5164l e eeceennennnn. 1 7-236 blank  .......... 0
4-8blank  .....v.unn 0 0 5-164.2 blank  ........ 1 7-237 ... .. e 0
4-9-4-30 ....... . 0 0 5-165 ciiiiiiiieniinnn 0 7-238 blank . ..unun... 0
5-1-5-17 viinenenn. 0 0 5-166 blank  .......... 0 7-239 ... e .0
5-18 blank ........... 0 0 5-166.1...... e 1 7-240 blank . .......... 0
5-19  L...eiiieie... 0 0 5-166.2 blank ......... 1 T=28] o 0
5-20 blank  .......... 0 0 5167 +vvvrnernneennnn 0 7-242 blank ... rnnn. 0
L35 7 I 0 0 5-168 blank . ......... 0 T=243 e 0
5-22 blank  .......... 0 0 5-168.1 cvvvuunnnnnnnn. 1 7-244 blank  .......... 0
523 it 0 0 5-168.2blank « e vvuvnn.. 0 T=245 0 0
5-224 blank - ......... 0 0 5-169 ......iiiiiiaan. 0 7-246 blank . ......u... 0
525 i 0 0 5-170 blank  .......... 0 T=24T 1
5-26 blank ......... 0 0 S-171 ....... Ceeeeeees 0 7-248 blank .. .ev.n... 0
P 0 0 5-172 blank ........... 0 7-248.1...... e e 1
5-28 blank ...... . 0 0 I 0 7-248.2blank ......... 1
5-29 - 5-31 i.iiuen.n 0 0 5-174 blank  .......... 0 T-249  ...eeiiiiinn... 0
5-32blank .+ .e..eonn. 0 0 N T 0 7-250 blank  .......... 0
5-33 iiiiiienieaaan. 0 0 5-176 blank .......... 0 T-250.1 cevvennnnnnnnnn 1
5-34 blank . ecee.- .0 - 0 5-177 - 5-179 ......... 0 7-250.2blank ......... 1
5-35 .veninn. e 0 5-101 - 5-115 ..euuennn. 0 5-180 blank «.......... 0 T=251 oo 0
5-36 blank . .e..... .. 0 S5-116 blank ........... 0 6-1-6-3...0c0cvennnnn. 0 7-252 blank . ....en... 0
5-37-5-39 ....cunnnn 0 L B R R R 0 6-4blank ............. 0 [Ty R 1
5-40 blank ««+ceve e 0 S-118 blank ........... 0 6-9 it 0 7-252.2blank  ......... 1
[ R 0 S-119...vviiiinn, 0 6-6 blank ......... R ] T-253 e 0
5-42 DIANK «cvcverennn 0 5-120 blank ........... 0 6-7-6-61 .....ococn.. 0 7-254 blank .« .vnvnrn... 0
5-43-5-45 .......... 0 5-121 -5-125 ......... 0 6-62blank ............ 0 T-254.1. o oo eeeennnns 1
5-46 blank <. -esvco-- 0 5-126 blank....... veees 0 6-63-6-96 «c..ooeennn 0 7-254.2blank  ......... 1
- 5-47 - 5-49 +.enirann. 0 $-127 -5-133 ......... 0 T-1-7-112 cevinennnnn 0 =255 v 0
5-50 blanK < esenoenn. 0 S-134blank ........... 0 T-113 ceiiiiiiinnnnn. 1 7-256 blaNK  + v vvevvnn. 0

t Zero in this column indicates an original page.

A Change 1




EE140-KA-OMI-01A/E110-T827H

Reproduction for non-military use of the information or illustrations contained in this publication is not permitted. The
policy for military use reproduction is established for the Army in AR 380-5, for the Navy and Marine Corps in OPNAVINST

55.1B, and for the Air Force in Air Force Regulation 205-1.

LIST OF EFFECTIVE PAGES (CONTINUED)

Insert latest change pages in accordance with applicable regulations.

NOTE: On a changed page, the portion of the text affected by the latest change is indicated by a vertical line, or other
change symbol, in the outer margin of the page. Changes to illustrations are indicated by miniature pointing hands. Changes

to wiring diagrams are indicated by shaded areas.

Total number of pages in this manual is 674 consisting of the following:

Page # Change
No. No.
T-25T v, 0
7-258 blank ............ 0
T-259 .. 0
7-260 blank ............ 0
T-261 ..ol 0
7-262 blank 0
T7-263 ........... 0
7-264 blank ... 0
T-265 ..., 0
7-266 blank ........... 0
T-267 ..ot 0
7-268 blank ............ 0
7-269 - 7-271 .......... 0
7-272blank  ........... 0
T-273-7-275 .. ceviennn 0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

7-276 blank ............
T-27T vieiiiinnns
7-278 blank ....

7-279 - 7-280
B-1 ~8-9 .........i0..n
o . [F:7, U S
8-11 .ot tieiiiiiian,
8~12blank «.ecvvnennan
8-13 i
8-14blank «.cvereeennn
8-15 ..
8-16 blank «..cveveuennn
Index 1 -Index9 .......
Index 10 blank .........

t Zero in this column indicates an original page.

Change 1 A/ (blank)




T e

VALIDATION PERFORMANCE

Title of Publication:

Technical Manual, Operation and
Maintenance Instructions with Parts List
Radio Transmitter T-827H/URT

EE140-KA-OMI-010/E 110 T827H

Contractor:

Stewart-Warner Electronics
1300 North Kostner Avenue
Chicago, Illinois 60651

Contract No:

N00039-79-C-0109

Chapter Section Paragraph Date Check here if
Validation not validated
Completed

FRONT MATTER 4/24/81

1 4/3/81

2 4/8/81

3 4/10/81

4 4/20/81

5 4/24/81

6 4/27/81

7 4/17/81

8 4/3/81 \

ALPHABETICAL INDEX 4/29/81

Name & Authority of Validating Officer:

Rodney Knecht, Chief Engineer
Stewart-Warner Electronics

Signature of Validating Officer:

lv-/w‘—\.’ /4«4/,‘







EE140-KA-OMI-010/E110 T827H

CHAPTER 5

TROUBLESHOOTING

5-1. INTRODUCTION.

5-2. GENERAL. This chapter contains data,
procedures and diagrams which aid in determin-
ing the presence of malfunctions, localizing mal-
functions to an assembly or subassembly, and
isolating faults to a circuit or component within
that assembly. A maintenance turn-on procedure
is included which contains instructions for T-
827H/URT tur-on, initial checks, control set-
tings, and test setups. From this procedure,
overall equipment performance can be deter-
mined and inoperative functions identified. Sig-
nal flow diagrams provided for each equipment
function, together with an overall troubleshoot-
ing index, serve to localize trouble to the mal-
functioning assembly or subassembly. Fault
logic diagrams help to identify faulty circuits.
Schematic diagrams are included which provide
more specific detail when troubleshooting the
suspect assemblies, subassemblies, and circuits.

5-3. TROUBLESHOOTING DATA. Trouble-
shooting data included in this chapter consists
of signal flow diagrams, fault logic diagrams,
control diagrams, and maintenance schematic
diagrams. The technician can determine which
major function or supporting function is mal-
functioning by comparing the results obtained
during the maintenance turm-on procedure, table
5-5, with performance data in the OBSERVE
column. Table 5-5 also references the applicable
diagrams for analysis and correction of malfunc-
tions. Fault logic diagrams, used in conjunction
with signal flow diagrams, help identify the de-
fective part within an assembly.

5-4. REPAIR FUNCTIONS. Troubleshooting
and repairing of the T-827H/URT Case Al, Main
Frame A2 and all assemblies attached thereto
(A2A9. A2A10, A2A11, A2A14, A2A15, A2A21
and Code Generator A2A7T) are designated Organi-
zational functions. Troubleshooting, repairing and
aligning plug-in assemblies A2A1, A2A4 through
A2A6, A2A9, A2A12, A2A21Al18, A2A21A19
and A2A21A20 are designated depot level funct-
tions.

5-56.  ALIGNMENT AND CHECKOUT. When
organizational repairs are made, an overall T-
827H/URT alignment (table 6-1) and the per-
formance tests in Chapter 4 must follow. Re-

pairs to plug-in assemblies at depot level shall
be followed by the alignment listed in the appli-
cable table in Chapter 6.

5-6. TROUBLESHOOTING INDEX.

5-7. Table 5-1 lists the major and secondary
T-827H/URT functions and shows the appro-
priate paragraphs and illustrations used in trouble
analysis.

5-8. RELAY AND INDICATOR LAMP IN-
DICES.

5-9. Table 5-2 shows the reference designation,
functional name, energizing voltage, and trouble-
shooting diagram for all relays in the T-827H/URT.
Table 5-3 provides similar information for T-
827H/URT indicator lamps.

5-10. PROTECTIVE DEVICES INDEX.

5-11. Fuses and interlock switches of T-827H/
URT are listed in table 5-4. The electrical rating,
circuit protected, and troubleshooting diagram
references are provided for each device.

5-12. MAINTENANCE TURN-ON PROCED-
URE.

5-13. The maintenance tum-on procedure given
in table 5-5 must be performed in the sequence
shown. The T-827H/URT is taken through all
steps from fully deenergized to fully operational.
Observations required in each step are described
and information relating to troubleshooting
faults is referenced. Apply primary power to the
test equipment listed below, and allow a 30-min-
ute warm-up period before starting the procedure
in table 5-5.

NOTE

When Radio Transmitter T-827H/URT
is installed in Radio Transmitting Set
AN/URT-23C(V)1, the tum-on pro-
cedure for the AN/URT-23C(V)1 should
be used in lieu of the T-827H/URT
tum-on procedure of this manual.
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5-14. TROUBLESHOOTING PROCEDURES.

5-15. Careful observations made during the
maintenance turn-on procedure allow troubles
in major or secondary functions to be traced.
The diagrams referenced in table 5-5 are used
to localize the fault to a circuit or component
part.

5-16. TROUBLESHOOTING DIAGRAMS.

5-17. GENERAL. The diagrams used for trouble-
'shooting included in this chapter consist of sig-
nal flow diagrams, power distribution diagrams,
a control diagram, fault logic diagrams, and main-
tenance schematic diagrams. These diagrams aid
in troubleshooting by helping to isolate a fault
to a specific component.

5-18. SIGNAL FLOW DIAGRAMS. Signal flow
diagrams, figures 5-1 through 5-11, are provided
for each major equipment function. These dia-
grams are the main troubleshooting tool. Signal
flow diagrams show signal paths, connectors,
test points, terminals, adjustments, indicators,
and circuit stages. This information helps to
isolate malfunctioning circuits or components
quickly. Each signal flow diagram includes test
data and setups required to obtain the measure-
ments made at various points in the equipment.
Data and setups include test equipment required,
references to other areas of the manual for ad-
ditional information, preliminary setup instruc-
tions, and step-by-step measurement procedures.
These procedures are used to obtain the indica-
tions shown at specified test points on the signal
flow diagram. Observe the following general
rules when performing tests outlined on signal
flow diagrams:

1. Signal levels and frequencies measured
when an assembly is connected to an extender
cable may differ from the measurements made
when the module is plugged directly into the
main frame.

2. To ensure accuracy of frequency measure-
ments, compare rf signal generators and elec-
tronic counters to Frequency Standard AN/URQ-
10 frequently.

5-19. CONTROL DIAGRAM. Keying control
diagram (figure 5-12) shows control circuits
involved in local and remote keying of the T-
827TH/URT. Signal flow is shown from the front
panel (CW KEY and HANDSET connectors) and
remote equipment to the keyline relays.

5-20. POWER DISTRIBUTION DIAGRAMS.
Power distribution diagrams (figures 5-13 through
5-15) show the circuits involved in the +28 Vdc,
+20 Vdc, +5 Vdc, and +110 Vdc distribution
in the T-827H/URT. Each diagram illustrates
the distribution of one (or more) voltage(s) from
its source through controls and connectors to
the assemblies or subassemblies where it is used.

5-21. FAULT LOGIC DIAGRAMS. A fault
logic diagram (figures 5-16 through 5-27) supple-
ments each signal flow diagram. Fault logic
diagrams deal with fault indications observed
during troubleshooting. They consist of a series
of questions pertaining to measurements ob-
tained at points designated on signal flow dia-
grams. The fault indication appears as an input
at the left side of the diagram. Single-line blocks
contain the questions requiring resolution. The
questions are referenced to the signal flow dia-
grams by test step (TS) numbers. Questions
resulting in a “yes” or “no” answer (represented
by solid or broken connecting lines, respectively)
lead to further questions. Thus the fault is pro-
gressively narrowed to the malfunctioning com-
ponent or subassembly. The final question/answer
leads to a double-line conclusion block which
contains the identity of a malfunctioning part
or a reference to a diagram used when further
isolation is necessary.

5-22. MAINTENANCE SCHEMATIC DIA-
GRAMS. Maintenance schematic diagrams (fig-
ures 5-28 through 5-45) include the T-827H/
URT case and main frame and the major assem-
blies and subassemblies within the T-827H/URT.
These, along with the power distribution dia-
grams, provide complete schematic coverage of
the equipment. The diagrams are drawn so that
signals can be traced from assembly to assembly.
Major signal paths are indicated by heavier lines.
These schematic diagrams help in isolating a
fault to the defective component part.
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Table 5-1. Troubleshooting Index
FUNCTIONAL TROUBLE- FUNCTIONAL  ADJUSTMENT /
AREA SHOOTING DESCRIP TION ALIGNMENT
DIAGRAM PARAGRAPH TABLE

Ac Power Distribution 5-13, 5-28 3-116 6-1(2)
Audio Amplification and 5-1 (sheet 1) 3-22 thru 6-1(5), 6-1(7),
Modulation, Normal 5-16 (sheet 1), } 3-27, 3-158 6-3
Modes 5-29
Audio Amplification and 5-1 (sheet 2), 3-28 thru
Modulation, Data 5-16 (sheet 2), | 3-31, 3-158
Modes 5-29
Audio Processing and 5-1 (sheet 1), 3-22 thru 6-1(7), 6-4
Control, Normal 5-16 (sheet 1), | 3-27, 3-32
Modes 5-44, 5-45 thru 3-37,

3-142 thru

3-145
Audio Processing and 5-1 (sheet 2), 3-28 thru 6-4(5)
Control, Data Modes 5-16 (sheet 2), | 3-31, 3-143

5-44, 5-45 thru 3-147

Carrier Maximization 5-3, 5-18 3-39 thru 3-42, 6-1(7), 6-3(1) thru
and Suppression 3-158 6-3(7)
Carrier Reinsertion 5-3, 5-18 3-51 thru 3-58, 6-3(4)

3-162 thru 3-164
Case, Main Frame, and 5-28 3-128 thru 3-140 6-2
Front Panel
Dc Voltage Generation 5-14, 5-15, 3-14, 3-19, 6-1(3), 6-7(1)
and Distribution 5-28 (sheet 3), | 3-117 thru

Filtering (Input-Output,
Handset, IF)

Frequency Synthesis
and Translation

5-37
5-28

’ 5'51
thru 5-11,
thru 5-37,

3-
5=
5-32

5-39, 5-40

2
8
3
3

3-119, 3-134,
3-135

3-129, 3-139,
3-140

3-9, 3-13 thru
3-17, 3-65 thru
3-73, 3-188
thru 3-233

6-1, 6-8

6-7(2), 6-7(6),
6-7(7)

5-3
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Table 5-1. Troubleshooting Index (Continued)

FUNCTIONAL TROUBLE- FUNCTIONAL ADJUSTMENT/
AREA - SHOOTING DESCRIPTION ALIGNMENT
DIAGRAM PARAGRAPH TABLE
Fusing 5-28 - 5-4, 5-5(1), 5-5(2)
Gating and Mode 5-1, 5-16, 3-7, 3-37 thru 6-1(7), 6-3
Selection 5-29 3-42, 3-132,
3-158 thru 3-164
IF Amplification and 5-4, 5-19 3-8, 3-59 thru 6-1(5), 6-8(1)
Level Control 5-43 3-64, 3-246, 6-8(5)
3-247
IF-to-RF Conversion 5-5, 5-20 3-9, 3-65 6-7(7)
thru 3-73
Keying Control (CW, 5-12, 5-27 3-32, 3-111 6-1
RATT, DATA and PTT) thru 3-114
Metering 5-28 (Sheet 1) 3-6, 3-136,
3-137
Modulation, Amplifica- 5-1, 5-16, 3-22 thru 6-1(5), 6-1(7),
tion, Gating, and Mode 5-29 3-31, 3-158 6-3(1), 6-3(5),
Selection 6-3(8)
Operating Controls, 5-28 3-129, 3-132
Indicators, and
Connectors
RATT Tone Generation 5=2, 5-117, 3-5, 3-43 thru
' 5-42 3-49, 3-239
thru 3-244
RF Amplification and 5-6, 5-21 3-10, 3-74 thru 6-1(6), 6-5(1) thru
Level Control 5-30 3-80, 3-165 6-5(8)
thru 3-169
Reference Frequency 5-8, 5-23, 3-12, 3-95, 6-7(1)
Generation and 5-38 3-198 thru 3-203
Distribution
Standard Frequency 5-7, 5-22 3-11, 3-86 thru 5-5(3), 6-1(4), 6-6(1)
Generation and 5-31 3-94, 3-170 thru 6-6(10)
Distribution thru 3-187
Tuning Control 5-41 3-18, 3-80, 3-82, | 5-5(2), 5-5(5),
3-120 thru 6-1(1), 6-1(6),
3-125, 3-237 6-5(6), 6-7(7)
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FUNCTIONAL TROUBLE- FUNCTIONAL ADJUSTMENT/
AREA SHOOTING DESCRIPTION ALIGNMENT
DIAGRAM PARAGRAPH TABLE
Wiring and Cabling 5-28 - 6-2
10 kHz/1 kHz /100 Hz 5-9, 5-24 3-15, 3-96 6-7(3)
Synthesis thru 3-100,
3-204 thru
3-217
100 kHz Synthesis 5-10, 5-25 3-16, 3-101 6-7(2)
thru 3-104,
3-218 thru
3-223
10 MHz/1 MHz Synthesis 5-11, 5-26, 3~-17, 3-105 6-7(4), 6-7(5)
and Filtering 5-36 thru 3-110,
3-225 thru
3-231
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Table 5-2, Relay Index

REFERENCE FUNCTIONAL ENERGIZING TROUBLESHOOTING
DESIGNATION NAME VOLTAGE DIAGRAM (FIG. NO.,)
A2K1 Tune Relay 28 Vdc 5-28
A2K2 Hi-Lo Filter Relay 28 Vdc 5-28
A2K3 Transmit-Receive Relay 28 Vdc 5-28
A2K4 Push-to-Talk Relay 12 Vdc 5-28
- A2K5 CW Hold Relay 28 Vdc 5-28
A2K6 Ground Pulse Relay 28 Vdc 5-28
A2A4K1 Turret Tuning Relay 28 Vdc 5-30
A2A4A38K1 Transmit-Receive Relay 28 Vdc 5-30
A2A21K1 Audio Routing Relay 27 Vde 5-28
A2A21K2 Audio Routing Relay 27 Vdc 5-28
A2A21A18K1 Data/Normal Relay 28 Vdc 5-44
A2A21A19K1 Data/Normal Relay 28 Vdc 5-44
A2A21A20K1 Data/Normal Relay #1 27 Vde 5-45
A2A21A20K2 Data/Normal Relay #2 27 Vdc 5-45
A2A21A20K3 SSB/ISB Relay 20 Vde 5-45
Table 5-3. Indicator Lamp Index
REFERENCE FUNCTIONAL ENERGIZING | TROUBLESHOOTING
DESIGNATION NAME VOLTAGE DIAGRAM (FIG. NO.,)
A2DS3 Dial Lamp for MHz Indicators 28 Vdec ! 5-28
A2DS4 Dial Lamp for kHz Indicators 28 Vde ' 5-28
A2A5A2DS1 Frequency Standard Visual 20 Vde 5-31
Comparator Lamp
' With 180 ohms series resistance.
Table 5-4. Protective Devices Index
REFERENCE | FRONT- RATING CIRCUIT TROUBLE-
DESIGNATION PANEL PROTECTED SHOOTING
MARKING VOLTS } AMPERES DIAGRAM
(FIG. NO.)
Al1S2 (Interlock) 125 15.0 Primary Power 5-28
A2F1 F1l 1-1/2A 250 1.5A 115 Vac 5-28
Primary Power
A2F2 F2 1-1/2A 250 1.5A 115 Vac 5-28
Primary Power

5-6
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Table 5-5. Maintenance Turn-On Procedure

STEP OBSERVE REFERENCE
1. Preliminary Procedure Figures 2-1, 2-2
and 2-3
NOTE
Perform the preliminary procedure before
applying power to the T-827H/URT.
a. Remove power from trans-
mitter at bulkhead supply.
Pull out mode selector
switch A2S2 and set to OFF.
b. Remove fuse A2F1 and A2F1 and A2F2 are Figure 2-1
A2F2 and check for proper 1-1/2 ampere slo-
value. Reinsert fuses. blo fuses.
c. Loosen front panel screws
and slide chassis out.
‘(‘ d. Check all areas visually No visual indication of Table 6-2
within case and main frame electrical or mechani-
for indication of electrical cal failure, and as-
or mechanical failures. semblies are properly
Ensure that assemblies are mated to the main
properly mated to the main frame chassis.
frame chassis.
e. Defeat chassis interlock by Plunger extends forward Figure 2-2
pulling plunger of interlock of case. Operation of
switch A1S2 outward. the interlock switch is
noted by roller position-
ing on high part of
plunger shaft.
f. Set AUX/NORM switch A1S1 Figure 2-2
to AUX position by rotating
plunger clockwise to bring
slot to horizontal po-
sition.
g. Set DATA/NORMAL switch
to NORMAL.
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Table 5-5.

Maintenance Turn-On Procedure (Continued)

STEP

OBSERVE

REFERENCE

1. Preliminary Procedure (Cont.)

h.

i.

On assembly A2A21 verify
that jumpers between the
four terminal pairs (eight
terminals designated A2-
A21E43 through A2A21E50)
are connected in accord-
ance with operational
requirements:

Disconnect cables from
jacks A1A1J3, A1A1J4,
and A1A1J23.

2., Voltage Application

a.

Connect test circuit shown

in note 7 of Figure 5-1to
A1lA1J4. Apply 115 Vac at
pins A and C of AUX AC PWR
IN jack A1A1J3 at rear of
case.

On front panel, remove
fuses A2F1 and A2F2 and
replace the fuse caps.

Set mode selector switch
A2S2 to STDBY.

Pull mode selector switch
A2S2 out, and set to OFF. Re-
install fuses A2F1 and A2F2.

Set mode selector switch
A2S2 to STDBY.

A2F1 and A2F2 fuse
indicators illumi-
nate.

A2F1 and A2F2 fuse indi-

cators do not illumi-
nate. MHz and kHz
dial lJamps A2DS3 and
A2DS4 light, indicating
that 115 Vac is now ap-
plied to Power Supply
Assembly A2A8 via
power transformer
A2T1, and +28 Vdc is
‘available at the output
of the power supply.
A2A4V1 and A2A4V2

in RF Amplifier fila-
ments are lit.

Table 2-1 (Key 25)
Figure 2-1 (Sheet 3)

Figure 2-3

Figure 2-3

Figure 2-1

Figure 2-1

Figure 2-1

Figures 2-1,
5-13, 5-28

5-8
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Table 5-5. Maintenance Turn-On Procedure (Continued)

STEP OBSERVE REFERENCE
2. Voltage Application (Cont.) WARNING

f.

ge

ie

Lethal voltages are now present in transmitter
case and main frame., Take great care to
avoid contact.

Check operation of the AUX/ MHz and kHz dial lights Figure 2-2
NORM switch A1S1 by momen- and tube filaments ex-
tarily rotating plunger 90 de- tinguish when plunger
grees counterclockwise. Re- is rotated 90 degrees
turn to the AUX position. CCW, and relight when
plunger is returned to
AUX position.

Hand guide main frame cable at rear of chassis
over edge of case when rotating main frame to
vertical position,

Ensure chassis is fully ex-
tended; then tilt chassis 90
degrees to expose bottom.

Set Digital Multimeter Figure 5-14,
89536-8800A /AA to ap- 5-15, 5-28
propriate scale. Check (Sheet 2), 7-4

voltages at the following
tie points on underside
of main frame:

Tie

Point
A2E22 +23 to +31 Vdc
A2E9 +103 to +117 Vdc

Use True RMS Voltmeter
50423-323-20-MOD 40 to
check ripple at the fol-
lowing tie points:

Tie
Point
A2E22 750 mVrms maximum
A2E9 90 mVrms maximum

5-9
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Table 5-5. Maintenance Turn-On Procedure (Continued)

STEP

OBSERVE

REFERENCE

2. Voltage Application (Cont.)

Je

If the observed meter indication in the following step
approaches +28 Vdc or is very low, immediately set
mode selector switch A2S2 to OFF and troubleshoot

Power Supply Assembly A2A8, Also look for cable,
connector, switch and assembly short circuits.

Ensure that frequency con-
trols are set to 2,000 MHz.
Connect Digital Multimeter
89536-8800A /AA to tie point
A2E24, Set mode selector
switch A2S2 to LSB and ob-
serve multimeter indication.

Set mode selector switch
A2S2 to LSB. Use True RMS
Voltmeter 50423-323-20-
MOD 40 to measure ripple
at A2E24,

Rotate chassis to horizontal
position. Check operation
of RF Amplifier Assembly
A2A4, by rotating MHz
controls on front panel.

Rotate the front panel MHz
controls from 02 through
29, Compare the digits
viewed through the digit
window on top of RF
Amplifier Assembly A2A4
with those viewed at front
panel MHz windows.

+19.5 to +20,5 Vdc

-6 mVrms maximum

RF Amplifier tuning
motor drives as MHz
controls are rotated.

Digits viewed in rf ampli-
fier window should be
centered and agree with
the digits viewed on the
front panel.

Figures 2-1, 5-15,
5-28 (Sheet 3),
7-4

Figures 2-1, 5-6,
5-28 (Sheet 2),
5-41.

Table 3-2

Figures 2-1, 5-6,
5-28 (Sheet 2),
5_410

Table 3-2

5-10

B
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STEP

OBSERVE

REFERENCE

4, Operability Checks (Cont.)

e.

h.

Set test circuit AUDIO LEVEL
switch to NORMAL and PTT
KEY to ON. Adjust two-tone
generator for 1000 Hz at 150
mVrms as measured at AUDIO
LEVEL test point with AC
Voltmeter 28480-400E.

Connect True RMS Volt-
meter 50423-323-20-MOD 40
to A2A21A18TP4 on audio
processor and note voltage
reading.

Repeat steps (a) through (c)
for LSB Audio Processor
A2A21A19. Make certain
that mode selector switch

+ A2S2 is set to LSB.

Set LOCAL/REMOTE switch
A2S1 to REMOTE, mode se-
lector switch A2S2 to USB,
and DATA/NORMAL switch
A2S11 to NORMAL,

Set test circuit PTT KEY ON.
Adjust two-tone generator for
1000 Hz output at 150 mVrms
as read on AC Voltmeter
28480-400E.

Connect AC Voltmeter
28480-400E to A2A12A1TP2,
and measure IF output signal
level.

Set mode selector switch
A2S2 to RATT, and RATT
SHIFT SELECT switch
A2S10 to 170 Hz, Connect
Electronic Counter AN/
USM-207 to A2A21A18TP4,
Set test circuit CW/RATT
KEY ON.

90 to 110 mVrms

4,5to0 5.5 mVrms

Figures 5-1,
5-44, 7-83

Figure 2-1

Figure 2-1

Figures 5-4,
5-43, 7-79

Figures 2-1, 5-1,
5-44, 7-83

5-13
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Table 5-5. Maintenance Turn-On Procedure (Continued)

STEP OBSERVE REFERENCE

3. Frequency Standard Check

NOTE

Power must be applied to Frequency
Standard Assembly A2A5 for at least
24 hours with switches set as follows
before check is accomplished.

1. Mode selector switch A2S2 in a
position other than OFF.

2. 5 MHz OSC SOURCE switch
A2A5A2S1 in a position other
than EXT NORM.

Most drift will occur during the first
60 minutes of warmup; thereafter the
error should be less than =1 part per

107 (x0.5 Hz at 5 MHz).

a. Disconnect external 5 MHz Figures 2-3, 6-1,
input from EXT 5 MHZ IN 7-60
connector A1J25. Set 5
MHz OSC SOURCE switch
A2A5A2S1 to INT/COMP.
Connect 50 ohm load
through BNC T-connector
across INT 5 MHz OUT
jack A1J24 at rear of
case.
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Table 5-5. Maintenance Turn-On Procedure (Continued)

STEP

OBSERVE

REFERENCE

b.

Ce.

a.

3. Frequency Standard Check (Cont.)

Connect Electronic Counter
AN/USM-207 across 50 ohm
load at T-connector and
measure frequency.

Remove Mode Selector
Assembly A2A1 from chas-
sis. Connect Electronic
Counter AN/USM-207 to
center conductor of con-
nector AZXA1P2-A3,
Measure frequency. Dis-
connect electronic counter,
and reinstall A2A1 in main
frame.

Connect RF Millivoltmeter
04901-92B-S5 across 50
ohm load at T-connector
on A1J24 and measure

voltage.

4, Operability Checks

Set LOCAL/REMOTE switch
A2S1 to REMOTE, mode se-
lector switch A2S2 to USB,
and DATA/NORMAL switch
A2S11 to NORMAL.

Connect test circuit shown in
note 7 of figure 5-1 to A1A1J4,
A1A1J5 and A1A1J6. Adjust
test circuit APC control for
3.86 Vdc and PPC control
fully clockwise. Measure
APC voltage at test circuit
APC test point with Digital
Multimeter 89536-8800A /AA.

5 MHz +0.5 Hz

500 kHz +0. 1 Hz,

480 to 720 mVrms.

Figures 2-2, 6-1

Figures 5-1,
5-29, 7-12

Figures 2-3, 6-1

Figure 2-1

5-12
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Table 5-5., Maintenance Turn-On Procedure (Continued)

STEP OBSERVE REFERENCE

5. RF Checks (Cont.)

e. Connect Electronic Counter Figure 6-1
AN/USM-207 to output of
sampler box B.

f. Set the front panel fre-
quency controls for

2,000 MHz.

g. Depress cw key and 2.5 Vrms Figures 2-1,
measure rf output, minimum 5-30, 5-32

h. Adjust test circuit APC 50 mVrms maximum, Figures 5-30, 5-32

control for 8,0 Vdc at
test point measured with
digital multimeter 89536~
8800A/AA. Depress cw
hand key and measure rf
output on multimeter
28480-410C.

i. Adjust test circuit APC
control back to 3.86 Vdc
measured at APC test

point.,
jo Set the front panel MHz, Frequency accuracy Figures 2-1, 5-30,
kHz, and Hz controls for at each frequency 5-32
the following frequencies, selected.
and check output fre-
quency and amplitude on 2.5V rms minimum
electronic counter and rf at each frequency
multimeter. Key trans- selected.

mitter with cw hand key.

Selected Tolerance
Frequency (Hz)
(MHz)
02.0000 +2.0
03.1111 +2,0
04,2222 +2,0
05.3333 +2,0
06.4444 +2.0
08.5555 +2.0
09.6666 +2,0

- 10,7777 +2,0
12,8888 +2.0
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Table 5-5. Maintenance Turn-On Procedure (Continued)

STEP

OBSERVE

REFERENCE

i.

a.

C.

4. Operability Checks (Cont.)

Set test circuit TTY KEY
to SPACE and measure
space tone frequency.

Set test circuit TTY KEY
to MARK, and measure
mark tone frequency.

Set RATT SHIFT SELECT
switch to 850 HZ. With test
circuit TTY KEY in MARK
position, measure mark
tone frequency.

Set test circuit TTY KEY to
SPACE, and measure space
tone frequency.

Set USB LINE LEVEL meter
switch on front panel of
T-827H/URT to -10 dB.
Observe constant level on
USB LINE LEVEL meter.

5. RF Checks

Set mode selector switch

A2S2 to CW and LOCAL/

REMOTE switch A2S1 to
LOCAL.

Connect cw hand key
NT-26026 to connector

A2J2.

Connect sampler box B,
probe-T -connector 28480-
11042A and dummy load
DA-91A/U as shown in
figure 6-1.

Connect multimeter 28480-

410C to probe-T-connector.

2081 to 2089 Hz

1911 to 1919 Hz

1555 to 1595 Hz

2405 to 2445 Hz

+2 dB min.
Off-scale meter
reading is accept-
able.

Figure 2-1

Figure 2-1

Figures 2-3, 6-1

Figure 6-1

Figure 6-1
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STEP

OBSERVE

REFERENCE

6. DATA Mode Checks (Cont,)

c. Adjust the two tone gener-

ator for TONE A 1300 Hz
and TONE B 1600 Hz. Con-
nect the ac voltmeter to the
two tone generator. The
amplitude level of each tone
should be adjusted for 1.05
Vrms (+2.6 dBm). Connect
Oscilloscope AN/USM-281
to test point A2A21A18TP3,
and measure the peak to
peak (PP) level displayed
on the oscilloscope. Dis-
connect test equipment from
assembly test points.

Connect the two tone gener-
ator and ac voltmeter to
DATA Audio Input jack
A1A1J8 pins C and D. Re-
peat the remainder of steps
(b) and (c) for LSB audio
processor A2A21A19.

Make certain that mode
selector switch A2S2 is

set to LSB.

Set mode selector switch
A2S2 to OFF, turn off
primary power at bulkhead
supply, disconnect power
connection from A1A1J3
and disconnect all test
equipment,

8.4 to 9.4 VPP

Figure 5-44

5-17/(5-18 blank)
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Table 5-5. Maintenance Turn-On Procedure (Continued)

6. DATA Mode Checks

A2S11 to DATA.

b.  Disconnect test circuit and
connect Two Tone Audio
Signal Generator 09553-TF-
2005 and AC Voltmeter
28480-400E to DATA Audio
Input jack A1A1J8 pins A
and B. Adjust the two tone
generator for 1300 Hz at
1.05 Vrms (+2.6 dBm) as
measured on the ac volt-
meter. Connect the ac
voltmeter to test point
A2A21A18TP2 and note

the voltmeter reading. 1.0 to 1.20 Vrms Figure 5-44

STEP OBSERVE REFERENCE
5. RF Checks (Cont.)
Selected Tolerance
Frequency (Hz)
(MHz)
14,9999 +2,0
15.0000 +2,0
17.0000 +2,0
19.0000 +2.0
20.0000 +2,0
22.0000 +2,0
23.0000 +2,0
28.0000 +2,0
NOTE

If the amplitude is less than 2.5 Vrms, con-
nect rf millivoltmeter 04901-92B-S5 to test
point A2A4A38TP1 on RF Amplifier Assembly
A2A4, If the rf level of this test point is
greater than 2 mVrms, troubleshoot RF
Amplifier Assembly A2A4 (Figures 5-6,
5-30). If the rf level is less than 1 mVrms,
troubleshoot Translator/Synthesizer As-
sembly A2A6 (Figures 5-5, 5-32).

a. Set LOCAL/REMOTE switch Figure 2-1
A2S1 to REMOTE, mode se-
lector switch A2S2 to USB,
and DATA/NORMAL switch

5-16







TEST DATA FOR FIGURE 5-1

GENERAL NOTES

A. TEST EQUIPMENT REQUIRED:
RF DUMMY LOAD DA-91A/U
TRUE RMS VOLTMETER 50423-323-20-MOD 40 OR EQUIVALENT
DIGITAL MULTIMETER 89536-8800A/AA
EXTENDER CABLES 98738-30A226271-21-11 AND 98738-30A226280-21-11 FOR
A2A1 ASSEMBLY. EXTENDER CARDS 98738-01A226467-01 FOR A2A21A18 AND
A2A21A19 ASSEMBLIES,
AMPLIFIER/MODE SELECTOR TEST FIXTURE TS-3670/WRC-1 (DEPOT ONLY)
AC VOLTMETER 28480-400E
TWO-TONE GENERATOR 09553-TF-2005
TEST CIRCUIT ILLUSTRATED IN NOTE 7.

B. THE SPECIFIC NOTES THAT FOLLOW DETAIL DEPOT PROCEDURES FOR TESTING
THE T-82TH/URT IN A FREE STANDING CONFIGURATION, THE TEST CIRCUIT SHOWN
IN SPECIFIC NOTE 7 PROVIDES SWITCHING AND CONTROLS TO SIMULATE THE SHIP-
BOARD COMMUNICATION SYSTEM. FOR DEPOT MAINTENANCE, THE MODULE
UNDER TEST MAY ALSO BE OPERATED IN AMPLIFIER/MODE SELECTOR TEST
FIXTURE TS-3670/WRC-1, THE SIGNAL LEVELS INDICATED ON THE SIGNAL FLOW
DIAGRAMS SHALL BE USED TO GUIDE THE SETTINGS OF THE ASSOCIATED TEST
GENERATORS. TS-3670/WRC-1 CONTROL SETTINGS SHALL CORRESPOND TO THE
SETTINGS OF THE COUNTERPART CONTROLS OF THE T-827TH/URT.

C. FOR SHIPBOARD MAINTENANCE, THE T-827H/URT MAY BE OPERATED AS PART OF
THE AN/URT-23C (V)1. THE AM-3924C(P)/URT PORTION OF THE AN/URT-23C(V)1
MUST BE DISABLED BY REMOVAL OF THE 500 V FUSE (2A1F2A) FROM ITS HOLDER
ON THE FRONT PANEL OF POWER SUPPLY PP-3916C /UR. (RECONNECT THE FUSE
HOLDER AFTER REMOVING THE 500 V FUSE CARTRIDGE.) THE POWER-ON SWITCH
OF THE AN/URT-23C(V)1 MAY NOW BE CLOSED TO APPLY OPERATING VOLTAGES
TO THE T-827TH/URT TRANSMITTER. THE APC AND PPC VOLTAGES SUPPLIED TO
THE T-827H/URT WILL BE 3.84 VDC AND 0 VDC, RESPECTIVELY, WHICH WILL
DRIVE THE T-827H/URT TO ITS FULL RF OUTPUT. ADDITIONALLY, THE NORMAL
COMMUNICATION SYSTEM ACTIONS MUST BE TAKEN TO PROVIDE THE DISCRETE
CONDITIONS REQUIRED BY THE TEST STEPS IN SPECIFIC NOTES 3 THROUGH 6.

D. REFERENCES., IF NECESSARY, MAKE THE FOLLOWING REFERENCES:
FUNCTIONAL DESCRIPTION, PARAGRAPHS 3-22, 3-26, 3-28, 3-31.
TROUBLESHOOTING SEQUENCE, FIGURE 5-16.
CORRECTIVE MAINTENANCE, PARAGRAPHS 6-45, 6-127
MAINTENANCE SCHEMATICS, FIGURES 5-28, 5-29, 5-44, 5-45.
PHYSICAL LOCATION OF TEST POINTS, FIGURES 7-8 THRU 7-12, 7-77, 7-82 thru7-84.

E. INDICATES EQUIPMENT FRONT PANEL MARKING OR TEST STEP.
o .
F. —-—!;—— INDICATES BREAK POINTS USED TO REDUCE DIAGRAM CLUTTER. TO
FIND MATING END OF BROKEN LINE PROCEED FROM BREAK POINT IN PARALLEL
WITH DIAGRAM BORDER.

G. MODE SELECTOR SWITCH A2 S2 CONTACT CONNECTIONS FOR VARIOUS MODELS
- AS FOLLOWS:







NOTES FOR FIGURE 5-1 (CONTINUED)

MODE A2S2-A-R A2S2-B-R | A2S2-C-R | A2S2-D-F
LSB (2,3,4) and (8,9) - - -
RATT 3,4, 5 - 5, 12 2, 4

AM 3,4, 5 6, 12 6, 12 3,5

CwW - - - 4, 6
USB 3, 4 8, 12 8, 12 5, 7

ISB 2, , 5, 9, 12 9, 12 6, 8
ISB/RATT | ( ,3 4,5) and (8,9) - 10, 12 7, 9

SPECIFIC NOTES

1. PRELIMINARY SETUP, FIGURE 5-1, SHEET 1. DISCONNECT JACKS A1A1J4
THROUGH A1A1J8 AT REAR OF T-827H/URT CASE. EXTEND MAIN FRAME
CHASSIS FROM CASE AND DEFEAT INTERLOCK. CONNECT DUMMY LOAD TO
RF OUT JACK A ; -827H/URT ‘ONTROLS AS FOLLOWS:

QUE. , 000 MHZ
HZ SWI 0
DATA/NO MAL SWITCH A2s11

2. TEST SETUP.

a. REMOVE MODE SELECTOR ASSEMBLY A2A1 AND AUDIO PROCESSOR
ASSEMBLIES A2A21A18 AND A2A21A19 FROM MAIN FRAME AND RECONNECT
USING EXTENDER CABLES AND CARDS. ‘REMOVE THE DUST COVER FROM
MODE SELECTOR ASSEMBLY. :

b. SET MODE SELECTOR SWITCH A2S2 TO LSB. CONNECT TEST CIRCUIT
SHOWN IN NOTE 7 TO A1A1J3, A1A1J4; A1A1J5 AND A1A1J6. SET TEST
CIRCUIT AUDIO LEVEL SWITCH TO ] AL, AND PTT KEY ON.

c. ADJUST TWO-TONE GENERATOR FC 00 AND 1625 HZ AT 150 mVRMS OUT-
PUT FOR EACH TONE AS MEASUR AUDIO LEVEL TEST POINTS WITH AC
VOLTMETER 28430-400E, THIS SI _EVEL MUST BE MAINTAINED FOR
EACH OF THE FOLLOWING TESTS

3. TEST STEPS: (REFER TO NOTES 1 AN

FORE PERFORMING TEST).

TS-1 | CONNECT THE AC VOLTMETER MINAL A2A1E6. METER SHOULD

PROBE MUST BE SHIELDED WITH
END.

INDICATE 0.5 mVRMS NOMINAL.,
SHORT GROUND CONNECTION A1

TS-2 | USE THE AC VOLTMETER TO Mt HE 500 kHz SIGNAL LEVEL AT

6 mVRMS NOMINAL. 1SB LINE
-4 dB NOMINALWITH LSB LINE

A2A1A3TP2. METER SHOULD
LEVEL METER A2M1 SHOULD ;
LEVEL SWITCH A2S8 AT -10 dB

SET MODE SELECTOR SWIT!
LEVEL AT A2A1A3TP2. ME
LINE LEVEL METER A2M1 SHOU
LEVEL SWITFH A2S8 AT -10 dB.

B, AND MEASURE 500 kHz SIGNAL
NDICATE 6 mVRMS NOMINAL, LSB
'ATE -4 dB NOMINAL WITH LSB LINE







NOTES FOR FIGURE 5-1 (CONTINUED)

SPECIFIC NOTES

SET MODE SELECTOR SWITCH A2S2 TO ISB RATT, AND MEASURE 500 kHz
SIGNAL LEVEL AT A2A1A3TP2., METER SHOULD INDICATE 6 mVRMS
NOMINAL. LSB LINE LEVEL METER A2M1 SHOULD INDICATE -4 dB
NOMINAL WITH THE LSB LINE LEVEL SWITCH A2A8 IN THE -10 dB POSITION.

[Ts-3 ] SET MODE SELECTOR SWITCH A252 TO LSB. USE THE AC VOLTMETER TO
‘ MEASURE THE 500 kHz SIGNAL LEVEL AT A2A1A3E6. METER SHOULD
INDICATE 10 mVRMS NOMINAL.

ITs-4 | USE THE AC VOLTMETER TO MEASURE THE 500 kHz SIGNAL LEVEL
| AT A2A1A2E4. METER SHOULD INDICATE 1.1 VRMS NOMINAL.

TS-5 | USE AC VOLTMETER TO MEASURE THE 500 kHz SIGNAL LEVEL FROM
FREQUENCY STANDARD ASSEMBLY A2A5 AT A2A1A4E33. METER SHOULD
INDICATE 175 mVRMS NOMINAL,

USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT
‘ A2A21A19TP4. METER SHOULD INDICATE 100 mVRMS NOMINAL.

USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT
CENTER ARM OF A2A21A19R4. METER SHOULD INDICATE 90 mVRMS
NOMINAL.

USE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT PIN,6 OF
A2A21T1 SECONDARY. METER SHOULD INDICATE 140 mVRMS NOMINAL.
LSB LINE LEVEL METER A2M1 SHOULD INDICATE -4 dB NOMINAL WITH
LSB LINE LEVEL SWITCH A2S8 IN -10 dB POSITIONS.

TS-9 | SET MODE SELECTOR SWITCH TO USB. CHECK THAT TEST CIRCUIT AUDIO
LEVEL SWITCH IS SET TO NORMAL, AND PTT KEY IS ON. ADJUST TWO-
TONE GENERATOR FOR 1000 HZ AND 1625 HZ AT 150 mVRMS FOR EACH
TONE. CONNECT THE AC VOLTMETER TO TERMINAL A2A1E6. METER
SHOULD INDICATE 0.5 mVRMS NOMINAL. TEST PROBE MUST BE SHIELDED
WITH SHORT GROUND CONNECTION AT PROBE END.

TS-10] USE THE AC VOLTMETER TO MEASURE THE 500 kHz SIGNAL LEVEL AT
A2A1A3TP1. METER SHOULD INDICATE 6 mVRMS NOMINAL. USB LINE
LEVEL METER A2M2 SHOULD INDICATE -4 dB NOMINAL WITH USB LINE
LEVEL SWITCH A2S7 AT -10 dB.

SET THE MODE SELECTOR SWITCH A2S2 TO ISB RATT, AND MEASURE
500 kHz SIGNAL LEVEL AT A2A1A3TP1. METER SHOULD INDICATE

6 mVRMS NOMINAL. USB LINE LEVEL METER A2M2 SHOULD INDICATE
+2 dB WITH USB LINE LEVEL SWITCH A2S7AT-10 dB; AN OFF-SCALE
READING IS ACCEPTABLE.

SET MODE SELECTOR SWITCH A2S2 TO ISB, AND OBSERVE AC VOLT-
METER CONNECTED AT A2A1A3TP1. METER SHOULD INDICATE 6 mVRMS
NOMINAL. USB LINE LEVEL METER A2M2 SHOULD INDICATE -4 dB
NOMINAL WITH USB LINE LEVEL SWITCH A2S2 AT -10 dB.
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NOTES FOR FIGURE 5-1 (CONTINUED)

SET MODE SELECTOR SWITCH A2S2 TO USB. USE THE AC VOLTMETER TO
MEASURE THE SIGNAL LEVEL AT TERMINAL AZA 1A3E1l. METER SHOULD
INDICATE 10 mVRMS NOMINAL,

USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT
A2A1A1E4, METER SHOULD INDICATE 1.1 VRMS NOMINAL,

USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT
A2A21A18TP4. METER SHOULD INDICATE 100 mVRMS NOMINAL.

USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT
CENTER ARM OF AUDIO AMPLIFIER A2A21A18R4, METER SHOULD
INDICATE 90 mVRMS NOMINAL,

USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT

PIN 6 OF A2A21T2 SECONDARY. METER SHOULD INDICATE 140
mVRMS NOMINAL, USB LINE LEVEL METER A2M2 SHOULD INDICATE
-4 dB NOMINAL WITH USB LINE LEVEL SWITCH A2S7 IN -10 dB
POSITION.

PRELIMINARY SETUP, FIGURE 5-1, SHEET 2.
DISCONNECT JACKS A1A1J4 THROUGH A1A1J8 AT REAR OF T-827H/URT
CASE. EXTEND MAIN-FRAME CHASSIS FROM CASE AND DEFEAT INTER-
LOCK. CONNECT DUMMY LOAD TO RF OUT JACK A1J23, SET
T-827TH/URT CONTROLS AS FOLLOWS;

CONTROL POSITION

MODE SELECTOR SWITCH A2S2 STDBY

LOCAL/REMOTE SWITCH A2S1 REMOTE

AUX/NORM SWITCH A1S1 AUX

FREQUENCY CONTROLS 2,000 MHZ

HZ SWITCH A2S6 000

DATA/NORMAL SWITCH A2S11 DATA
TEST SETUP,

a,

C.

REMOVE MODE SELECTOR ASSEMBLY A2A1 AND AUDIO PROCESSOR
ASSEMBLIES A2A21A18 AND A2A21A19 FROM MAIN FRAME AND
RECONNECT USING EXTENDER CABLES AND CARDS, REMOVE THE
DUST COVER FROM MODE SELECTOR ASSEMBLY.

SET MODE SELECTOR SWITCH A2S2 TO LSB. PROVIDE THE STANDARD
LINK 11 NET TEST SIGNAL AND KEY TO CONNECTOR 1A1J8.

DETERMINE THAT THE NET TEST SIGNAL INPUT IS SET FOR 0 dBm
(774 V) TRUE RMS.

5-19/(5-20 blank)







¢ NOTES FOR FIGURE 5-1 (CONTINUEDy

6. TEST STEPS: (REFER TO NOTES 4 AND 5 BEFORE PERFORMING TEST.)

TS-16] CONNECT THE AC VOLTMETER TO TERMINAL A2A1E6. METER
SHOULD INDICATE 0.5 mVRMS NOMINAL., TEST PROBE MUST BE
SHIELDED WITH SHORT GROUND CONNECTION AT PROBE END.

TS-17] USE THE AC VOLTMETER TO MEASURE THE 500 kHz SIGNAL LEVEL
AT A2A1A3TP2. METER SHOULD INDICATE 4 mVRMS NOMINAL,

SET MODE SELECTOR SWITCH AZSZ TO ISB, AND MEASURE 500 kHz
SIGNAL LEVEL A ER SHOULD INDICATE 2.5 mVRMS

NOMINAL,

SET MODE SELECTO:
VOLTMETER CONNECT]
CATE 4 mVRMS NOMINAL
INDICATE -7 dB NOMINAL¥
AT -10 dB.

O LSB, AND OBSERVE AC
TP2. METER SHOULD INDI-
LEVEL METER A2M1 SHOULD
LINE LEVEL SWITCH A2S8

THE 500 kHz SIGNAL LEVEL

TS-18| USE THE AC VOLTMETER TO
ATE 6.5 mVRMS NOMINAL.,

AT A2A1A3E6. METER SHOULD

(f«, TS-19] USE THE AC VOLTMETER TO

RE THE 500 kHz SIGNAL LEVEL
AT A2A1A2E4, METER SHOULD ATE 1.1 VRMS NOMINAL,
500 kHz SIGNAL LEVEL FROM

TS-20| USE AC VOLTMETER TO MEASU:
A5 AT A2A1A4E33. METER

FREQUENCY STANDARD ASSEMB
SHOULD INDICATE 175 mVRMS N

MEASURE THE SIGNAL LEVEL
T A2A21A19TP4. METER
L.

TS-21] USE THE TRUE RMS VOLTMET
OF THE AUDIO AMPLIFIER OU*
SHOULD INDICATE 73 mVRMS N

MEASURE THE SIGNAL LEVEL AT

TS-22| USE THE TRUE RMS VOLTME
R SHOULD INDICATE 90 mVRMS

CENTER ARM OF A2A21A19R4.
NOMINAL,

TS-23 | USE THE TRUE RMS VOLT
CLIPPER OUTPUT A2A21A
NOMINAL,

MEASURE THE SIGNAL LEVEL AT
TER SHOULD INDICATE 1.4 VRMS

[Ts-24] USE THE TRUE RMS Ve
A2A21A19TP1. ME

TS-25 | USE THE TRUE RM

SAMPLE LEVEI
VRMS NOMINAL,

MEASURE THE SIGNAL LEVEL AT
ATE 0.63 VRMS NOMINAL,

MEASURE THE TGC AUDIO
TER SHOULD INDICATE 0.774







NOTES FOR FIGURE 5-1 (CONTINUED)

SET MODE SELECTOR SWITCH A2S2 TO USB. CHECK THAT DATA KEY ON
AUDIO TEST SET IS DEPRESSED, AND THAT AMPLITUDE OF 15 TONE OUT-
PUTS IS 774 mVRMS AS SEEN ON TRUE RMS VOLTMETER. USE AC VOLT-
METER TO MEASURE THE 500 kHz SIGNAL LEVEL AT A2A1E6, METER
SHOULD INDICATE 0.5 mVRMS NOMINAL, TEST PROBE MUST BE SHIELDED
WITH SHORT GROUND CONNECTION AT PROBE END,

USE THE AC VOLTMETER TO MEASURE THE 500 kHz SIGNAL LEVEL
AT A2A1A3TP1. METER SHOULD INDICATE 4 mVRMS NOMINAL, USB
LINE LEVEL METER A2M2 SHOULD INDICATE -7 dB NOMINAL WITH
THE USB LINE LEVEL SWITCH A2S7 IN -10 dB POSITION.

SET MODE SELECTOR SWITCH A2S2 TO ISB. RECHECK AUDIO TEST
SET FOR 774 mVRMS AND OBSERVE VOLTMETER CONNECTED AT
A2A1A3TP1. METER SHOULD INDICATE 2.5 mVRMS NOMINAL,

USB LINE LEVEL METER A2M2 SHOULD INDICATE 10 dB NOMINAL
WITH USB LINE LEVEL SWITCH A2S7 AT -10 dB. :

TS-28) USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT
TERMINAL A2A1A3E1, METER SHOULD INDICATE 6.5 mVRMS
NOMINAL,

TS-29] USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT
A2A1A1E4. METER SHOULD INDICATE 1.1 VRMS NOMINAL,

TS-30] USE THE TRUE RMS VOLTMETER TO MEASURE THE SIGNAL LEVEL
AT A2A21A18TP4. METER SHOULD INDICATE 73 mVRMS NOMINAL,

TS-31] USE THE TRUE RMS VOLTMETER TO MEASURE THE SIGNAL LEVEL
AT CENTER ARM OF A2A21A18R4. METER SHOULD INDICATE 90
mVRMS NOMINAL,

TS-32| USE THE TRUE RMS VOLTMETER TO MEASURE THE SIGNAL LEVEL AT
CLIPPER OUTPUT A2A21A18TP3. METER SHOULD INDICATE 1.40 VRMS
NOMINAL.

TS-33] USE THE TRUE RMS VOLTMETER TO MEASURE THE SIGNAL LEVEL AT
A2A21A18TP1. METER SHOULD INDICATE 630 mVRMS NOMINAL,

TS-34] USE THE TRUE RMS VOLTMETER TO MEASURE THE TGC AUDIO SAMPLE
LEVEL AT A2A21A18TP2. METER SHOULD INDICATE 0.774 VRMS
NOMINAL.

TS-35| USE THE MULTIMETER TO MEASURE THE DC VOLTAGE AT A2A21A20TP1.
METER SHOULD INDICATE 0 VDC. REMOVE DATA KEY INPUT. METER
SHOULD READ APPROXIMATELY +9 VDC. REAPPLY DATA KEY.

TS-36} USE THE MULTIMETER TO MEASURE THE DC VOLTAGE AT A2A21A20TP2.
METER SHOULD INDICATE APPROXIMATELY 4.3 VDC. SWITCH DATA/
NORMAL METER SWITCHA2S6 TO NORMAL. METER SHOULD INDICATE 0 VDC.







7.

TEST CIRCUIT

EE 140-KA-OMI-010/E110 T827H

NOTES FOR FIGURE 5-1 (CONTINUED)
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GENERAL NOTES

TEST SETUP:

REFER TO SIGNAL FLOW DIAGRAM, FIGURE

5-1, SHEET 1.

SET DATA/NORMAL SWITCH TO NORMAL FOR SHEET 1.
SET DATA/NORMAL SWITCH TO DATA FOR SHEET 2.

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS,
FIGURES 5-29, AND TO SIGNAL FLOW DIAGRAM,
FIGURE 5-1, STEPS,

LEGEND:

YES
NO ~=--m==-

NO OUTPUT WHEN
MODE SELECTOR
SWITCH IS SET AT

LSB POSITION

NO OUTPUT WHEN
MODE SELECTOR
SWITCH IS SET AT
USB POSITION







WHEN
=CTOR
ET AT
ITION

WHEN
CTOR
ET AT
ITION

TS1

DOES RF VOLTMETER
INDICATE 0.35 mVRMS
AT A2A1E6?

TROUBLE IN CONNECTOR
A2XA1P1-A1
REF: FIG 5-29

TS1
DOES RF VOLTMETER’

INDICATE 0.35 mVRMS
AT A2A1E6?

TROUBLE IN CONNECTOR
A2XA1P1-A1
REF: FIG 5-29

TS-2

DOES RF VOLTMETER
INDICATE 6.6 mVRMS
AT A2A1A3TP2?

TS-3

DOES RF VOLTMETER
INDICATE 8 mMVRMS
AT A2A1A3E6?

TROUBLE IN FILTER
A2A1FL1 OR A2A1A5Q1
REF: FIG 5-29

TROUBLE IN
A2A1A3Q1 OR
ASSOCIATED CIRCUITRY

REF: FIG 5-29

TS9

DOES RF VOLTMETER
INDICATE 6.6 mVRMS
AT A2A1A3TP1?

TS-10

DOES RF VOLTMETER
INDICATE 8 mVRMS
AT A2A1A3E1?

TROUBLE IN FILTER
A2A1FL2 OR A2A1A5Q2
REF: FIG 5-29

TROUBLE IN A2A1A3Q2
OR ASSOCIATED
CIRCUITRY

REF: FIG 5-29







TS-4

DOES RF VOLTMETER
INDICATE 1.1 VRMS
AT A2A1A2E4?

TROUBLE IN A2A1T1
OR LSB BALANCED
MODULATOR A2A1A2U1
REF: FIG 5-29

TS-11

DOES RF VOLTMETER
INDICATE 1.1 VRMS AT
A2A1A1E4?

TROUBLE IN

A2A1T2 OR USB
BALANCED MODULATOR
A2A1A1IU1

REF: FIG 5-29

TS-56

DOES RF VOLTMETER
INDICATE 175 mVRMS
AT A2A1A4E33?

TS-6

DOES AC VOLTMETER
INDICATE 105 mVRMS
AT A2A21A19TP4?

f— ct—

TROUBLE IN
A2A1A4CR1,
Q20R T2
REF: FIG 5-29

TROUBLE IN A2A21XA19
OR A2XA1P1

REF: FIG 5-29

AND 5-44

TS-5

DOES RF VOLTMETER
INDICATE 175 mVRMS
AT A2A1A4E33

AT 500KHz?

TS-12

DOES AC VOLTMETER
INDICATE 105 mVRMS
AT A2A21A18TP4

TROUBLE IN A2A1A4CR1,
Q10ORT1
REF: FIG 5-29

TROUBLE IN A2A21XA18
OR A2XA1P2

REF: FIG. 5-29 AND

FIG. 5-44







TS-7

DOES AC VOLTMETER

INDICATE 5§ mVRMS AT
PIN 4 OF A2A21A19U2?

TROUBLE IN A2A21A19U2
OR ASSOCIATED
COMPRESSOR CIRCUIT
REF:FIG. 544

TS-13

DOES AC VOLTMETER
INDICATE 5mVRMS

AT PIN 4 of A2A21A18U2?

—

TROUBLE IN A2A21A18U2
OR ASSOCIATED
COMPRESSOR CIRCUIT
REF: FIG. 5-44

TS8

DOES AC VOLTMETER
INDICATE 40 mVRMS
AT A2A21T1-6?-

EE140-KA-OMI-010/E110 T827H

TROUBLE IN A2A21XA19,
A2A21T1, A2A21K1, A281,
A2S11,OR CONNECTORS
REF: FIG 5-28

TROUBLE IN INPUT
CIRCUIT OF AUDIO
PROCESSOR A2A21A19
REF: FIG. 544

TS-14

DOES AC VOLTMETER
INDICATE 40 mVRMS
AT A2A21T2-6?

TROUBLE IN A2A21XA18,
A2A21T2, A2A21K2, A2S11,
OR ASSOCIATED
CONNECTORS

REF: FIG 5-28

TROUBLE IN INPUT
CIRCUIT OF AUDIO
PROCESSOR A2A21A18
REF:FIG. 5-44

Figure 5-16. Normal Operation - Audio Amplification and
Modulation, Voice Modes, Fault Logic Diagram,

(Sheet 1 of 2)
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>0 TPUT WHEN

TS-15

TS-16 TS17
DE SELECTOR _| DOES RF VOLTMETER _ _ _ _|poES RF VOLTMETER _| DOES RF VOLTMETER
TCHISSET AT ] INDICATE.356 mVRMS [~ = =94INDICATE 55mVRMS |~ = = = = “]INDICATE 8 mVRMS
LSB POSITION | AT A2A1A5E4? AT A2A1A3TP2 AT A2A1A3E6?
AT 500KHz?
TROUBLE IN TROUBLE IN FILTER TROUBLE IN
CONNECTOR A2A1FL1OR A2A1A3Q1 OR
A2A1A301 ASSOCIATED
A2XA1P1-A1 A2 CIRCUITRY
REF: FIG 529 ' REF: FIG 5-29
WTPUT WHEN TS-15 TS:25 TS-26
JE SELECTOR __|DOES RF VOLTMETER| _ _ _ _ _ |DGESRF VOLTMETER] __  __ _ _ |DOESRF VOLTMETER
“CH ISSET AT ~ |INDICATE 1.7 mVRMS INDICATE 5.5 mVRMS INDICATE 8 mVRMS
JSBPOSITION  |AT A2A1E6? ' ATA2A1A3TP1? AT A2A1A3E1?
TROUBLE IN TROUBLE IN
A2A1A3Q2 OR
CONNECTOR
ASSOCIATED
A2XA1P1-A1
REF: FIG 5-29 CIRCUITRY
REF: FIG 5-29







( _

jemee oon ame e @me

TS-19

DOES RF VOLTMETER
INDICATE 175 mVRMS
AT A2A1A4E33?

TS-20
DOES AC VOLTMETER
INDICATE 105 mVRMS

TROUBLE IN
A2A1AA4CR1, Q2
T2, OR
A2XA1P2-20
REF: FIG 5-29

Ts-18

TMETER| _ _ _ _ _|DOES RF VOLTMETER
VRMS INDICATE 8.8 mVRMS
2 AT A2A1A2E4?
]

N TROUBLE IN A2A1T1
| OR OR LSB BALANCED
ED MODULATOR

A2A1A2U1
529 REF: FIG 56-29
1527
rMETER| DOES RF VOLTMETER
VRMS = — = {INDICATE 8.8 mVRMS
! AT A2A1A1E4?
- ]

IN TROUBLE IN A2A1T2
'OR OR USB BALANCED
ED MODULATOR
v A2A1A1U1
-29 REF: FIG 5-29

e e g

S RF VOLTMETER
IDICATE 175 mVRMS
T A2A1A4E33?

- e e e —— —

AT A2A21A19TP4?
TROUBLE IN
‘A2A21XA19P1 OR
A2XA1P2
REF: FIG. 5-29
AND 5-44

TS-28

DOES AC VOLTMETER
INDICATE 105 mVRMS
AT A2A21A18TP4?

TROUBLE IN
A2A21XA18P1 OR
A2XA1P2

REF: FIG. 5-29
AND 5-44







_TMETER
5 mVRMS
)TP4?

)P1 OR

-29

TMETER
mVRMS
"P4?

oy e e - e

10R

TS-21

DOES AC VOLTMETER
INDICATE 5 mVRMS
AT PIN 4 OF
A2A21A19U2?

TS-22
DOES AC VOLTMETER

e wm owe am == =d INDICATE 1.4 VRMS

AT A2A21A19TP3?

TROUBLE IN
A2A21A19U2 OR

TS-24
DOES AC VQLTMETER

e == a= w= «= o INDICATE.774 VRMS }=

AT A2A21A19TP2?

TROUBLE IN RELAY
A2A21A19K10OR

TROUBLE IN SSB
CLIP-LEVEL CIRCUIT
A2A21A19Q3, Q4,

OR AMPLIFIER
A2A21A18U1A
REF:FIG.5-44

TS-32

DOES AC VOLTMETER
INDICATE .774 VRMS
AT A2A21A18TP2?

™

ASSOCIATED COM-
PRESSOR CIRCUIT
REF: FIG. 5-44

ASSOCIATED COM- ASSOCIATED
PRESSOR CIRCUIT CIRCUITRY
REF: FIG. 544 REF: FIG, 5-44
TS-29
TS-30
DOES AC VOLTMETER DOES AC VOLTMETER
] INDICATE 5mVRMS = — — — —
INDICATE 1.4 VRMS
AT PIN 4 OF AT A2A21A18TP3?
A2A21A1BU2?
TROUBLE IN TROUBLE IN RELAY
A2A21A18U2 OR A2A21A18K10R

ASSOCIATED
CIRCUITRY
REF: FIG. 544

TROUBLE IN SSB
CLIP-LEVEL CIRCUIT
A2A21A18Q3, Q4,

OR AMPLIFIER
A2A21A18V1A

REF: FIG. 5-44







TS-23°

DOES AC VOLTMETE
INDICATE .63 VRMS
AT A2A21A19TP1?

DOES AC VOLTMETER
INDICATE 40 mVRMS
BETWEEN PINS
A2A21XA19-F AND H?

EE140-KA-OMI-010/E110 T827H

e o o - o

TROUBLE IN
A2A21XA19,
A2A21K1, A2S11, A2S1.
OR CONNECTORS
REF: FIG 5-28

TROUBLE IN
AUDIO AMPLIFIER
A2A21A19U18B
REF:FI1G.5-44

TROUBLE IN AUDIO
TRANSFORMER
A2A21A19T1

REF: FIG. 5-44

TS-31

DOES AC VOLTMETER
INDICATE .63 VRMS
AT A2A21A18TP1?

o e e - - —

DOES AC VOLTMETER
INDICATE 40 mVRMS
BETWEEN PINS
A2A21XA18-F AND H?

e — v o—

TROUBLE IN
A2A21XA18,
A2A21K2, A2S11, A2S1
OR CONNECTORS
REF: FIG 5-28

TROUBLE IN
AUDIO AMPLIFIER
A2A21A18U1B
REF: FIG, 5-44

TROUBLE IN AUDIO
TRANSFORMER
A2A21A18T1

REF: FIG. 544

Figure 5-16. Data Operation - Audio Amplification and
Modulation, Voice Modes, Fault Logic Diagram
(Sheet 2 of 2)
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A,

C.

D.

NOTES FOR FIGURE 5-117.

GENERAL NOTES

ENSURE THAT PROPER POWER SUPPLY AND GATING VOLTAGES ARE APPLIED,

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM 5-2.

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS, FIGURES 5-28,
5-42, AND TO SIGNAL FLOW DIAGRAM FIGURE 5-2 FOR TEST STEPS,

LEGEND
YES ~———
NO -----

SPECIFIC NOTES

WAVEFORMS

Waveform A Waveform B







A\GES ARE APPLIED,

 5-28,
T STEPS.

3

DOES COUNTER SHOW 4850 Hz

AT A2A9A1TP5 FOR SPACE ? NO DOES SIG!
NO SPACE __{ (RATT SHIFT SELECT SWITCH |-= == =< A2A9A10:
OUTPUT IN 850 Hz POSITION, WAVEFOR
SEE WAVEFORM B)
YES
TROUBLE IN A2A9A1Q3, TROUBLE
Q4, A2A9A1T1, OR A2A9A1U:
USA CIRCUITRY or U6. RE
REF: FIG 5-42
DOES COUNTER SHOW vES s VoLT
3150 Hz AT A2A9A1TPS |
gg#ﬁ?" —| FORMARK? (RATT SHIFT A2A9A1R1
'SELECT SWITCH IN THAN +9V:
850 Hz POSITION)
[—
TROUBI
A2A9A1
REF: FI
N
DOES COUNTER SHOW
4170 Hz AT A2A9A1TP5 YES IS VOLT
NO170Hz .} FOR SPACE? (RATTSHIFT A2A9A1TP:
SHIFT SELECT SWITCH IN THAN 10V
170 Hz POSITION)
TROU
A2A9,
A2A9/
REF:
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TROUBLE IN HARNESS
TO A2XA9P1-7
REF: FIG 5-28

TROUBLE IN TTY PART
OF CHASSIS HARNESS
REF: FIG 5-28

OES SIGNAL ON NO ISSIGNAL ON A2A9A1TP4 NO
2A9A1Q2 RESEMBLE = = = w =J{ 1mHz & APPROXIMATE- e - - ]
/AVEFORM A OF NOTES? LY 0.5V P-P?
YES YES

'ROUBLE IN DIVIDERS TROUBLE IN AMPLIFIERS
\2A9ATU2, U3, U4, 158 ﬁgégélﬁe?)ncmcuumv
| . EF: -
rU6. REF: FIG 542 R F1G 522
. VOLTAGE ON NO IS VOLTAGE BETWEEN NO
2A9A1R13 GREATER | e - e o] A2A9A1TP1, TP2 GREATER. Lo o
HAN +9V? THAN 2Vv?

{ YES YES

TROUBLE IN - TROUBLE IN

A2A9A1U6A, B OR D A2A9A1U1

REF: FIG 5-42 REF: FIG 542

VOLTAGE ON NO TROUBLE IN HARNESS

'A9A1TP3 GREATER
IAN 10 VDC?

s a» e aue e o

TO SHIFT SWITCH
REF: FIG 5-28

YES

TROUBLE IS IN
A2A9A1US5 OR
A2A9A1U6

REF: FIG 5-42

Figure 5-17. RATT Tone Generation,

Fault Logic Diagram
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GENERAL NOTES

ENSURE THAT PROPER POWER SUPPLY AND GATING
VOLTAGES ARE APPLIED,

TEST SETUP:

REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-8.
MAKE OSCILLOSCOPE OBSERVATIONS WITH TIME
BASE SET FOR 500 kHz (2 uSEC/CM).

'REFER TO MAINTENANCE SCHEMATIC DIAGRAMS,

FIGURES 5-28, 5-29.

LEGEND:
YES
NO — — — — —

NO CW CARRIER
REINSERTION

e——

TS-3

DOES OCILLOSCOPE
DISPLAY 500 kHz
SINEWAVE AT
A2A1A4E2?

TROUBLE IN A2A1P2A1
REF: FIG 5-29







TS-1

DOES OSCILLOSCOPE
DISPLAY 500kHz
SINEWAVE AT
A2A1A4E14, 32, 33?

TROUBLE IN A2A1P2
REF: FIG 5-29

|

DOES 500 kHz SINEWAVE
AMPLITUDE MEASURE
635 mV P-P?

TROUBLE BETWEEN
A2A5 AND A2A1
REF: FIG. 5-28

TROUBLE IN CW CARRIER
REINSERTION GATE
REF: FIG 5-29

NO AM CARRIER
REINSERTION

TS-
DO!
DIS
SIN
A2/

[ =
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3 TS-2
'ES OSCILLOSCOPE DOES OSCILLOSCOPE TROUBLE IN A2FA1P2,
3PLAY 500 kHz MEASURE 20 VDC :é':ff’;: %2221;3'
{EWAVE AT AT A2A1A4E17? : ’
A1A4E2?

N TS
( JLE IN A2A1P2A1 _ DOES OSCILLOSCOPE TROUBLE IN A2A1A4P2A3
F: FIG 5-29 DISPLAY 500 kHz REF: FIG 5-29
o ’ SINEWAVE AT '

A2A1A4E14, 32, 337

TROUBLE IN AM CARRIER
REINSERTION GATE, CR11
REF: FIG5-29

Figure 5-18. Carrier Reinsertion,
Fault Logic Diagram
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1.

2.

4.

GENERAL NOTES
TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM 5-4.
REFER TO:
MAINTENANCE SCHEMATIC DIAGRAMS, FIGURES 5-28, 5-43.
NO OUTPUT OR
LEGEND: REDUCED OUTPUT
YES ————— FROM IF AMPLIFIER

AT A2XA12P1-A1

SPECIFIC NOTES

REMOVE IF AMPLIFIER A2A12 FROM CHASSIS
AND REINSTALL ON EXTENDER CABLE,

USE OSCILLOSCOPE AN/USM-281 WITH AC
PROBE 28480-1121A FOR TESTS.

OBSERVE THE OSCILLOSCOPE WITH TIME
BASE SET FOR 500 KHZ (2 uSEC/CM).

DISCONNECT FREQUENCY STANDARD AN/
URQ-10 INPUT AT A2A12P1-A2.







=042

R

DOES RF MILLIVOLTMETER
' MEASURE 0.5 mVRMS
AT A2A12A1TP1?

DOES OSCILLOSCOPE DIS-
PLAY 500 kHz SINEWAVE AT
COLLECTOROF A2A12A1Q2
WITH MINIMUM AMPLITUDE
OF 56 mV P-P?

DOES OSCILLOSCOPE DIS-
PLAY 500 kHz SINEWAVE
AT GATE 1 OF A2A12A1Q4
WITH MINIMUM AMPLITUDE
OF 5 mV P-P?

TROUBLE IN
CONNECTOR
A2XA12P1-A3
REF: FIG. 5-28

TROUBLE IN TRANSISTOR
A2A12A1Q2
REF: FIG. 543

TROUBLE IN
TRANSISTOR A2A12A1Q4
OR TRANSFORMER
A2A12A1T1

REF: FIG. 543







DOES OSCILLOSCOPE Dis-
PLAY 500 kHz SINEWAVE
AT GATE 1 OF A2A12A1Q5
WITH MINIMUM AMPLITUDE
OF 15 mV P-P?

TS-1

DOES OSCILLOSCOPE DIs-
PLAY 500 kHz SINEWAVE
AT A2A12A1TP2 with
MINIMUM AMPLITUDE OF

15 mV P-P?

EE140-KA-OMI-010/E110 T827H

TROUBLE IN
CONNECTOR

TROUBLE IN- TRANSISTOR
A2A12A1Q4 OR
A2A12A1Q5

REF: FIG. 5-43

|
I
I
I
I
|

TROUBLE IN
TRANSFORMER
A2A12A1T2
REF: FIG.5-43

A2XA12P1-A1
REF: FIG. 5-28

Figure 5-19. IF Amplification and Level Control

Fault Logic Diagram
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GENERAL NOTES

ENSURE THAT PROPER POWER SUPPLY AND GATING
VOLTAGES ARE APPLIED.

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-5.

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS,
FIGURES 5-28, 5-32, 5-38.

LEGEND:

YES ——

NO -----
NO RF OR
INCORRECT
RF OUTPUT

TS-1

DOES O
MEASU
51 OHM
FROM ¢

TO GRC

SHORT (
FROM A
A2XA4P;
ASSOCIA
REF: Fi







(thPLY AND GATING

iRAM, FIGURE 5-5.

CHEMATIC DIAGRAMS,

NO RF OR
INCORRECT™
RF OUTPUT

TS-1
DOES OHM METER
MEASURE APPROX.
51°0HMS OR MORE"
FROM A2AGASTP6
TO GROUND?

T
|
|
I
|

TS-1

DOES ELECTRONIC
COUNTER SHOW 22.505 MH2
AT A2A6A8TP6?

REF: FIG 5-5

TROUBLE BETWEEN
A2XA6P3-A2 AND
A2XA4P2-A5 OR
INTERFACE

REF: FIG 5-6







TS-2

DOES ELECTRONIC
COUNTER SHOW 2.5 MHz
AT A2A6ABE9?

REF: FIG 55

TS-3

DOES ELECTRONIC
COUNTER SHOW 22.9 MH:z
AT A2A6ABES?

REF: FIG5-5

TS-4

DOES ELECTRONIC
COUNTER SHOW 3.3950 MHz
AT A2AG6ABE6?

REF:FIG55

|
I
I
I
I
|

l
I
|
|
l
|

TROUBLE IN
A2A6A14P1-A4
OR INTERFACE
REF: FIG. 5-32

TROUBLE IN
A2A6A17P1-A2
OR A2AG6FL5
REF: FIG. 5-32

TROUBLE IN
A2A6A12P1-A4 OR
INTERFACE

REF: FIG. 5-32







EE140-KA-OMI-010/E110 T827H

TS-6 TS6
DOES ELECTRONIC DOES ELECTRONIC Igggfalﬁzlgn
—e———1 COUNTER SHOW 0.5 MHz COUNTER SHOW 20.005 MHz ASSOCIATED CIRCUITRY
‘| AT A2a6A8TP7? AT PIN 4 OF A2A6ABFL1? ; -
REF: FIG.5-33
REF: FIG 66 REF: FIG 56
l |
I |
( | |
| |
TS7
TROUBLE IN TROUBLE IN
A2XA6P2-A2 OR ggﬁif;g%m’%";%gs o MH A2AGA8U2 OR
INTERFACE ATPIN 3 OF A2AGABF L3? z ASSOCIATED COMPONENTS
. ) REF: FIG. 5-33
REF: FIG. 6-32 REF: FIG 5.6
|
|
TROUBLE IN
A2A6A8U1 OR
ASSOCIATED COMPONENTS
REF: FIG. 5-33
Q} Figure 5-20. IF-to-RF Conversion,
Fault Logic Diagram
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GENERAL NOTES

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-6.

REFER TO SCHEMATIC DIAGRAM, FIGURE 5-30.

LEGEND:
YES ——
NO - - - - - TS-1
NO OUTPUT OR DOES ELECTRONIC
LOWOUTPUT —| MULTIMETER MEASURE
AT A2A4P2- A1 2.5 VRMS AT A2A4TP3?
REF: FIG 5-6
TROUBLE IN

CONNECTOR A2XA4P2-A1
REF: FIG. 5-30, SHEET 2
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TS-2 TS-3 (NOTE: PERFORMED AT

DEPOT ONLY)
DOES ELECTRONIC DOES ELECTRONIC MULTI- TROUBLE IN RF MIXER
MULTIMETERMEASURE | — — — ot o SURE 130 mVRMs = — — — —{| AMPLIFIER A2A4A38
1.2 VRMS AT A2A4TP1? AT JUNCTION OF A2A4A20C1, REF: FIG. 5-30, SHEET 1

REF: FIG 5-6 T1? REF: FIG 5-6

TROUBLE IN RF AMPLIFIER TROUBLE IN RF

A2A4V2 AMPLIFIER A2A4V1

REF: FIG. 5-30, SHEET 2 REF: FIG. 5-30, SHEET 2

&‘L Figure 5-21. RF Amplification and Level Control,

Fault Logic Diagram
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A. TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM,

FIGURE 5-17.

B. REFER TO SCHEMATIC DIAGRAM,
FIGURE 5-31

C. LEGEND:

300 kHz
QUTPUT

N¢

OUTPUT Il
ANY POSITIOI
OF A2A5A2S

TS-3

DOES OSCILLOSCOPE
DISPLAY 500 kHz SINE-
WAVE, 420 TO 560 mV P-P
AT A2A5A2E4?

r-—-

DOES OSCILLOSCOPE
DISPLAY 500 kHz
SINEWAVE AT
A2A5A2T2-1?

DOES OSCILLOSCOPE
DISPLAY 500 kHz
SINEWAVE AT
A2A5A2Q5 BASE?







TROUBLE IN 10 MHz TS5
A2A5A2S1, A2A5A4U2, OUTPUT DOES OSCILLOSCOPE
~—{ | OR ASSOCIATED WEAK OR DISPLAY 56 TO 110 mV P-P
CIRCUITRY FREQUENCY AT A2A5A2E8?
REF: FIG. 5-31 INCOR RECT
1
1
I
]
1
Ts4 TROUBLE IN A2A5A2Q8

DOES COUNTER INDICATE
500 kHz +0.1 Hz
AT A2A5A2E4?

CIRCUITRY

REF: FIG 5-31
CHECK VALUES OF
A2A5A2R44,R43

o > ow o

TROUBLE IN
A2A5A2T2
REF: FIG. 5-31

DOES COUNTER INDICATE
1 MHz +0.1 Hz
AT A2A5A2Q4 BASE?

TROUBLE IN A2A5A2Q4
CIRCUITS

REF: FIG. 5-31

CHECK ADJUSTMENT
OF A2A5A2C16 FIRST

TROUBLE IN A2A5A2Q5
CIRCUITRY

REF: FIG. 5-31

CHECK VALUES OF
A2A5A2R31, R30

TROUBLE IN A2A5A2Q2
CIRCUITS

REF: FIG. 5-31

CHECK ADJUSTMENT
OF A2A5A2C7 FIRST







DOES COUNTER INDICATE
10MHz +-6 Hz
AT A2A5A2E8?

e e e e o

NO OUTPUT
WITH SWITCH
A2A5A2S1

IN INT/COMP
POSITION

| DOES COUNTER INDICATE
10 MHz + 0.6 Hz
AT A2A5A2Q8 BASE?

TROUBLE IN A2A5A2Q8
CIRCUITS

REF: FIG. 5-31

CHECK ADJUSTMENT
OF A2A5A2C31 FIRST

( I

DOES COUNTER INDICATE
5 MHz + 0.2 Hz
AT A2A5A2Q7 BASE?

TROUBLE IN A2A5A2Q7
CIRCUITS
REF: FIG. 5-31

R —

TROUBLE IN A2A5A2Q6
CIRCUITS
REF: FIG.5.31°

TR

TS
DOES OSCILLOSCOPE DISPLAY
5 MHz SIGNAL _
AT A2A5A2E12?

DOES OSCILLOSCOPE
DISPLAY 5 MHz
SIGNAL AT
A2A5A2Q6 BASE?

TROUBLE IN
A2A5A2Q9 OR
ASSOCIATED
CIRCUITRY
REF: FIG. 5-31

= = ———

DOES OSCILLOSCOPE DISPLAY
5 MHz SIGNAL AT —
A2A5A1Q3 COLLECTOR?

e - - 4

DOES OSCILLOSCOPE DISPLAY
5 MHz SIGNAL AT P
A2A5A1Q1 COLLECTOR?
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TROUBLE IN
CONNECTOR
A2A5P1-A6
REF: FIG. 5-31

it e Y

ALL FREQUENCIES
INCORRECT WITH -DOES COUNTER INDICATE TROUBLE IN A2A5A1Q1, Y1
5 MHz + 0.2 Hz ADJUSTABLE
SWITCH A2A5A2S1 et e — ——<| | CIRCUITS
IN INT/COMP ADABAIEN GO LECTOR? REF: FIG. 5:31
POSITION

NO OUTPUT WITH
SWITCH A2A5A2S1 TROUBLE IN A2A54Q2
IN EITHER DOES OSCILLOSCOPE DISPLAY CIRCUITRY
EXT POSITION =] 0TO 0.8VDC AT FS—— REF: FIG. 5-31
BUT EXT INPUT A2A5A4U1 PIN 67 CHECK VALUE OF
TOO LOW OR A2A5A4R3
LACKING

TROUBLE IN A2A5A1Q2, Q3
TROUBLE IN A2A5A4U2 CIRCUITS

REF:FIG.5-31 REF: FIG. 5-31

TROUBLE IN A2A5A4Q4, Q3
CIRCUITRY
REF: FIG. 5-31

Figure 5-22. Frequency Standard A2AS5,
: Fault Logic Diagram
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GENERAL NOTES

REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-8 NO
FOR TEST SETUP, AND TABLE 6-5 FOR WAVE FORMS, 500 kHz OUTPUT —

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS,
FIGURES 5-32, 5-38.

LEGEND:

YES ————
NO ———~—-—

NO
100 kHz
OUTPUT

TS-1

DOES RF MILLI
INDICATE 20 Tt
AT A2A6A16E1

TROUBLE IN IN
BETWEEN A2AG6.
AND A2A6P1-A1
REF: FIGS. 5-32.

TS-3

DOES OSCILLOS
WAVEFORM B A

TROUBLE IN A2,
REF: FIG. 5-38







/OLTMETER
40 mV RMS

TS-6
DOES OSCILLOSCOPE DISPLAY

10 MHz SQUAREWAVE AT
A2A6A16Q2 COLLECTOR?

} poe— eams e eeng

'ERFACE
\16P1-A1

AND 5-38

TROUBLE IN A2A6A16Q1, Q2
CIRCUITS
REF: FIG. 5-38

'OPE DISPLAY
A2A6A16TP3?

5A16U3

NO 1 kHz
OUTPUT

TS-6

DOES OSCILLOSCOPE DISPLAY
LOGIC LEVEL 10 MHz
SQUAREWAVE AT
A2A6A16U1C-12?

b o —

TROUBLE IN INVERTER
CIRCUITS A2A6A16U1A,
B,C .

REF: FIG, 5-38

TS-9
DOES MULTIMETER INDICATE

3.7TO43VDCAT -
A2A6A16U6B-13 NON-VERNIER?

e

TS8

DOES MULTIMETER INDICATE
3.7TO4.3 VDCAT
A2A6A16R12 NON-VERNIER?

TROUBLE IN INTERFACE
BETWEEN A2A6A16P1-9
AND A2A6P1-19

REF: FIGS. 56-32 AND 5-38







‘OPE DISPLAY
MHz
r
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TROUBLE IN DIVIDER
CIRCUITS A2A6A16U2, U3
REF: FIG. 5-38

ERTER
16U1A,

TROUBLE IN A2A6A16U5

¥ MDICATE
ION-VERNIER?

‘R INDICATE
-VERNIER?

REF: FIG. 5-38
1
1
i
TS-7
DOES OSCILLOSCOPE TROUBLE IN A2A6A16U6B, C
DISPLAY WAVEFORM A AT REF: FIG. 5-38
A2AB6A16U6B-12?
j A I CRENED TS  CE—
P o o ——— — 1
TROUBLE IN
TROUBLE IN A2A6A16Q3, A2AB6A16U4-US
Q4 CIRCUITS CIRCUITS
REF: FIG. 5-38 REF: FIG.5-38

RFACE
6P1-9

D 5-38

Figure 5-23. Frequency Generator A2A6A16,
Fault Logic Diagram
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A,

B.

1.

NOTES FOR FIGURE 5-24 NO OU'

FREQUE
GENERAL NOTES OPERA’

REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-9, FOR TS-2 AND TS-4 TEST
STEPS, AND TABLE 6-7 FOR WAVEFORMS.

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS, FIGURES 5-34, 5-38,
5-40.

LEGEND:

YES
NO-————~—

SPECIFIC NOTES

REMOVE POWER FROM TEST FIXTURE. RELEASE LATCHES AND REMOVE

10 kHz/1 kHz/100 Hz SYNTHESIZER SUBASSEMBLIES A2A6A18 AND A2A6A12, PLACE
EXTENDER CARD 01A228400-01 IN A2A6A18 LOCATION AND MATE CONNECTOR
A2A6A18P1 WITH CONNECTOR ON EXTENDER CARD. DO NOT REINSTALL THE
A2A6A12 SUBASSEMBLY. SET THE TEST FIXTURE CONTROLS TO TEST A WRC-1
100 Hz TYPE MODULE IN THE TRANSMIT MODE AT 2.0011 MHz., SET RF SIGNAL
GENERATOR 28480-8640B-001-003 FOR A 300 mVRMS OUTPUT AT 33.989 MHz AND
CONNECT OUTPUT TO TEST POINT A2A6A18TP1. PERFORM ADDITIONAL TEST
SETUP AND PRELIMINARY CHECK AS DESCRIBED IN NOTES 5 AND 6 OF FIGURE
5-9. AT THE COMPLETION OF CHECKS RESTORE A2A6 ASSEMBLY TO NORMAL
OPERATING CONDITION.

REMOVE POWER FROM TEST FIXTURE. RELEASE LATCHES AND REMOVE

10 kHz/1 kHz/100 Hz SYNTHESIZER SUBASSEMBLIES A2A6A18 AND A2A6A12,

PLACE EXTENDER CARD 01A228390-01 IN A2A6A12 LOCATION AND MATE CON-
NECTOR A2A6A12P1 WITH CONNECTOR ON EXTENDER CARD. DO NOT REINSTALL
THE A2A6A18 SUBASSEMBLY. SET THE TEST FIXTURE CONTROLS TO TEST A
WRC-1 100 Hz TYPE MODULE IN THE TRANSMIT MODE AT 2,0011 MHz., SET
FUNCTION GENERATOR 28480-3300A FOR A 4 V PEAK OUTPUT AT 950 Hz AND
CONNECT OUTPUT TO TEST POINT A2A6A12TP2, PERFORM ADDITIONAL TEST
SETUP AND PRELIMINARY CHECK AS DESCRIBED IN NOTES 5 AND 6 OF

FIGURE 5-9,

PERFORM TEST SETUP AS DESCRIBED IN NOTE 2 EXCEPT THAT SIGNAL
GENERATOR IS SET FOR 1,050 Hz OUTPUT. AT THE COMPLETION OF
CHECKS RESTORE A2A6 ASSEMBLY TO NORMAL OPERATING CONDITION.







ERATION

TS-2
DOES OSCILLOSCOPE DISPLAY
WAVEFORM A AT A2A6A12TP1?

NOTE 4

TS-4

DOES OSCILLOSCOPE
DISPLAY WAVEFORME
AT A2A6A18TP1?
NOTE 4

s - e o w——

|
a
|
l
I
1

TROUBLE IN FREQUENCY
GENERATOR ASSEMBLY A16
REF: FIG. 5-38

NOTE 1

DOES FREQUENCY COUNTER
INDICATE 1,000.0 Hz

AT A2A6A18TP2?

|
[
|
|
I
|

DOES OSCiLLOSCOPE DISPLAY
LOGIC SQUARE WAVE AT
3.3989 MHz AT PIN 1 OF
A2A6A18U2?

IS CORRECT INPUT CODE AT
PINS 2, 14, 11, AND 5 OF
A2A6A18U3?

TROUBLE IN A2A6A18Q1 THRU
A2A6A 1808 OR A2A6A18U8
CONVERTER CIRCUIT

REF: FIG. 5-40







—

DOES OSCILLOSCOPE DISPLAY
LOGIC SQUARE WAVE AT
3.3989 MHz AT PIN 12 OF
A2AB6A12U2?

TROUBLE IN BANDPASS FILTER
A2A6A12C10-C12,
A2A6A12L6-L10

REF: FIG. 5-34

hr - - —

TROUBLE IN A2A6A12A1Q1 OR
A2A6A12U2, U3 DIVIDER
CIRCUIT

REF: FIG. 5-34

NOTE 2

DOES MULTIMETER
INDICATE 8 VDC AT
A2A6A12A1ET?

TROUBLE IN A2A6A12Q1, Q2, Q3
OR A2A6A12U1 PHASE
DETECTOR CIRCUIT

REF: FIG. 5-34

DOES OSCILLOSCOPE DISPLAY
LOGIC-POSITIVE SPIKES AT

1 kHz PRF AT PIN 10 OF
A2A6A18U2?

IS CORRECT INPUT CODE AT
PINS 2, 14, 11, AND 5 OF
A2A6A18U4?

S

DEFECTIVE A2A6A18U2
CONTROL LOGIC.
REF:FIG.540

TROUBLE IN A2A6A18U8-U10
CODING CIRCUIT, OR DIVIDERS
A2A6A18U3-U7

REF: FIG. 540

TROUBLE IN A2A6A18U1
PRESCALER AND
A2A6A18U3 DECADE
DIVIDER CIRCUIT

REF: FIG. 540







NOTE 3

DOES MULTIMETER
INDICATE 1.5 VDC AT
A2A6A12A1E1?

EE140-KA-OMI-010/E110 T827H

TROUBLE IN VCO

——

TROUBLE IN A2A6A12Q3 OR
A2A6A12U1 PHASE
DETECTOR CIRCUIT

REF: FIG. 5-34

A2A6A12A1 CIRCUIT
REF: FIG. 5-34

Figure 5-24. 10 kHz/1 kHz/100 Hz Synthesizer A2A6A18
and A2A6A12, Fault Logic Diagram

5-93/(5-94 blank)







B.

1.

3.

NOTES FOR FIGURE 5-25

GENERAL NOTES

REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-10, FOR TEST STEPS, AND
TABLE 6-5 FOR WAVEFORMS,

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS, FIGURES 5-32, 5-39,.

LEGEND:
YES ,
NO--------

SET UP INITIAL TESTS BY INFORMATION GIVEN IN NOTES ON FIGURE 5-12,

SPECIFIC NOTES

WAVEFORM FREQUENCY MUST BE 100 kHz AS MEASURED ON ELECTRONIC
COUNTER AN/USM-207. AMPLITUDE SHOULD BE 4 V PEAK. AN INCORRECT
WAVESHAPE, WAVE FREQUENCY OR PULSE AMPLITUDE INDICATES A FAULT
AND SHOULD BE INTERPRETED AS ""NO'".

SIGNAL FREQUENCY SHOULD BE 22,4 MHz, WAVESHAPE SHOULD APPROXIMATE
WAVEFORM J.

REMOVE POWER FROM TEST FIXTURE, REMOVE 100 kHz SYNTHESIZER SUB-
ASSEMBLY A2A6A17 AND REINSTALL ON EXTENDER CARD 01A228398-01. REMOVE
FREQUENCY GENERATOR SUBASSEMBLY A2A6A16, SET FUNCTION

GENERATOR 28480-3300A FOR A 4 V P-P SQUARE WAVE OUTPUT AT 90 kHz

AND CONNECT TO A2A6A17TP1. RESTORE POWER TO TEST FIXTURE.

MEASURE DC VOLTAGE AT A2A6A17A1E1. CHANGE FUNCTION GENERATOR
FREQUENCY TO 110 kHz AND MEASURE DC VOLTAGE AT A2A6A17A1E1.

REMOVE POWER FROM TEST FIXTURE. REMOVE 100 kHz SYNTHESIZER

SUBASSEMBLY A2A6A17 AND REINSTALL ON EXTENDER BOARD. SIGNAL
AT PIN 1 OF A2§6A17U5 SHOULD APPROXIMATE WAVEFORM H IN SHAPE

AND AMPLITUDE AND BE AT A FREQUENCY OF 2,24 MHz.

SIGNAL AT PIN 10 OF A2A6A17U5 SHOULD APPROXIMATE WAVEFORM G
INVERTED IN SHAPE AND AMPLITUDE AND BE AT A FREQUENCY OF 100 kHz.







NO OUTPUT AT DOES OSCILLOSCOPE DOES OSCILLOSCOPE
A2A6A17TP3OR _____ | DISPLAY DISPLAY WAVEFORM D
OFF FREQUENCY WAVEFORM B AT A2ABA17TP2?
OPERATION AT A2A6A17TP1? NOTE 1

- -
SR —

IS SIGNAL PRESENT AT
A2ABA17TP2?

L

e ]

DOES OSCILLOSCOPE DISPLAY
A PROPER SIGNAL AT PIN 1
( OF A2A6A17U5?

NOTE 4

I
|
|
|
I

FAULT IN 2-MODULUS
PRESCALER A2A6A17U4
OR PRECEDING C!RCUITRY
REF: FIG.5-39







DOES OSCILLOSCOPE
DISPLAY WAVEFORM D
AT A2A6A17TP2?

NOTE 1

DOES OSCILLOSCOPE
DISPLAY A SIGNAL AT
A2A6A17Q1 COLLECTOR?
NOTE 3

- — e o o ——

e = = = - = =

A2A6A17Q1 OR
ASSOCIATED CIRCUITRY

ISSIGNAL PRESENT AT
A2ABA17TP2? FAULTY
REF: FIG.5-39
: —
]
]
I
]
|
|
1
DOES OSCILLOSCOPE DISPLAY
A PROPER SIGNAL AT PIN 1 -
[4

OF A2A6A17US?
NOTE 4

I
|
|
I
1

FAULT IN 2-MODULUS
PRESCALER A2AB6A17U4
OR PRECEDING CIRCUITRY
REF: FIG.5-39

NOTE 3
DOESMULTIMETER
INDICATE 2-17 VDC
AT A2A6A17A1E1?

o o o

FAULT IN PHASE DETEC
A2A6A17U1 OR CHARGE
PUMP/LOOP FILTER
REF: FIG.5-39







TIMETER
2-17vDC
17A1E1?

DOES OSCILLOSCOPE
DISPLAY A SIGNAL AT
A2A6A17Q2 BASE?

NOTE 2

l b I o S S ] l

T ——

FAULT IN VCO
ASSEMBLY A2A5A17A1

e - e - oy

\SE DETECTOR
R CHARGE

I("C,R

—

REF: FIG. 56-39

FAULT IN BANDPASS
FILTER
REF: FIG.5-39

N

DOES OSCILLOSCOPE
DISPLAY A PROPER SIGNAL
AT PIN 10 OF A2A6A17U5?
NOTE 5

l

- — - ===

IS CORRECT CODE AT
PINS 5, 11, 14 AND 2
OF A2A6A17U6?

l

po - - — ]

FAULT IN CODING
SWITCH A2A6S3
REF: FIG. 5-32
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ULT IN

ABA17Q2

ASSOCIATED CIRCUITRY
F: FIG.5-39

FAULT IN CONTROL
LOGIC A2ABA17U5

*: FIG.5-39
FAULT IN DECADE
S CORRECT LEVEL ON ISCORRECT LEVEL ON DIVIDER A2A6A17U86,
>IN 56 OF A2A6A17U7? PIN 50F A2A6A17U8? U7 OR U8
REF: FIG.5-39
T T
| '
| |
} !
1 |
1 1
—1 A
FAULT IN NOR GATES i’;zLI %gvg;cu
A2A6A17Q4 OR Q5 el
REE: FIG. 5-39 HI-LO BAND SWITCH
: - REF: FIG.5-39

Figure 5-25. 100 kHz Synthesizer A2A6A17, Fault
Logic Diagram
Q - 5-95/(5-96 blank)







1.

'GENERAL NOTES

REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-11 FOR TEST STEPS, AND
TABLE 6-5 FOR WAVEFORMS.

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS, FIGURES 5-35, 5-36.
LEGEND:

YES

NO --=----

REFER TO FREQUENCY TRANSLATION CHART, TABLE 3-1.

SPECIFIC NOTES

TESTS OUTLINED IN THE NOTES ON SIGNAL FLOW DIAGRAM, FIGURE 5-11 MUST
BE PERFORMED IN THEIR ENTIRETY TO DETERMINE WHICH FREQUENCY RANGES
ARE MALFUNCTIONING BEFORE FAULT LOGIC DIAGRAM 5-26 IS USED.

[
SIGNAL SHOULD BE PRESENT AT TEST POINTS INDICATED FOR THE RANGE
SELECTED ONLY,
EXAMPLE: NO OUTPUT AT A2A6A14TP5 WHEN FREQUENCY CONTROLS

ARE SET AT 8.0000 MHz. FREQUENCY TRANSLATION CHA
TABLE 3-1, SHOWS THE HIGH FREQUENCY MIXER INJECY
SIGNAL SHOULD BE 11.5 MHz. THUS ONLY A2A6A14TP4
SHOULD HAVE A SIGNAL PRESENT. SIMILARLY, ONLY
A2A6A14TP3 SHOULD BE AT 0 - 0.4 VDC.

REMOVE POWER FROM TEST FIXTURE. REMOVE A2A6A13 AND A2A6A14 -
SEMBLIES AND REINSTALL ON EXTENDER CARDS 01A228392-01 AND 01A
01 RESPECTIVELY,

REFER TO FREQUENCY TRANSLATION CHART, TABLE 3-1, FOR CORRECT
FREQUENCY FOR INDICATED CONTROL SETTINGS.

SIGNAL SHOULD HAVE AN AMPLITUDE OF 4 V P-P. FREQUENCY WILL VARY
BUT SHOULD BE IN CORRECT RANGE. ’

COMPARE SIGNALS WITH FREQUENCY COUNTER.

REMOVE POWER FROM TEST FIXTURE. REMOVE FREQUENCY GENERATOR
SUBASSEMBLY A2A6A16. CONNECT FUNCTION GENERATOR 28480-3300A TO
A2A6A13TP2, SET CONTROLS OF FUNCTION GENERATOR FOR A 300 kHz
SQUARE WAVE WITHA 4 V P-P AMPLITUDE. RE-POWER TEST FIXTURE.
MEASURE VOLTAGE AT THE JUNCTION OF A2A6A13R19 AND C14. CHANGE
FUNCTION GENERATQR FREQUENCY TO 1 MHz. MEASURE VOLTAGE AT
JUNCTION OF A2A6A13R19 AND C14. VOLTAGE SHOULD RANGE FROM

1 VDC AT 300 kHz TO 9.5 VDC AT 1 MHz.







NOTE 1,2

iy DOES OSCILLOSCOPE DISPLAY DOES OSCILLOSCOPE DISPL
f T 1 ASIGNAL AT A SIGNAL AT A2A6A14Q2,
+ T 2AT4TPS A2ABA14TP2, TP4 OR TP7? Q5 OR Q8 COLLECTOR?

NOTE 3

DOES OSCILLOSCOPE DISPLAY
A SIGNAL AT PINS 2,9, AND 5,6
OF DIVIDER A2A6A13US?

DEFECTIVE NAND GATE
A2A6A13U4D, U6B

OR U6D

REF: F|G. 5-35

i csint sgw il

DOES OSCILLOSCOPE DISPLAY
A SIGNAL ATPINS

IS COLLECTOR OF
A2A6A14Q1, Q4 OR Q7
AT +5 VDC?

b - o -

DEFECTIVE DIVIDER
A2A6A13U5
REF: F|G. 5-35

DEFECTIVE SWITCH
A2A6A140Q1, Q4 OR Q7
REF: F]G. 5-36

DOES OSCILLOSCOPE DISPLAY
A SIGNAL AT PIN 6

OF LEVEL SHFTER -
A2A6A13U4A, 17487

DEFECT|VE LEVEL SHIFTER
A2A6A13U4A, U4B
REF: F|G, 5-35

DOES OSCILLOSCOPE DISPLAY
A SIGNAL AT BASE

OF EMITTER-FOLLOWER
A2A6A13Q17

DOES OSCILLOSCOPE DISPILLAY
A SIGNAL AT
A2A6A13Q1 EMITTER?

DEFECTIVE CAPACITOR
A2A6A13C19
REF: F|G, 5-35

DEFECTIVE VEO
A2A6A13U3 OR
ASSOCIATED CIRCUITRY
REF: F1G. 538

DEFECTIVE

EMITTER - FOLLOWER
A2A6A13Q1

REF: F|G. 5-35







DOES OSCILLOSCOPE DISPLAY
A SIGNAL AT A2A6A14Q2,
Q50R Q8 COLLECTOR?

pe e s

DEFECTIVE NAND GATE
A2A6A13U4D, UEB

OR UED

REF: F]G. 5-35

IS COLLECTOR OF
A2A6A14Q1, Q4 OR Q7
AT 45 vDC?

DEFECTIVE DIVIDER
A2A6A13US
REF: F]G. 5-35

DEFECTIVE SWITCH
A2A6A14Q1, Q4 OR Q7
REF: F|G. 5-36

DEFECTIVE LEVEL SHIFTER
A2A6A13U4A, U4B
REF: FIG. 5-35

DOES OSCILLOSCOPE DISPLAY
A SIGNAL AT
A2A6A13Q1 EMITTER?

DEFECTIVE CAPAC]ITOR
A2A6A13C19
REF: FIG. 5-35

DEFECTIVE

EMITTER - FOLLOWER
A2A6A13Q1

REF: FIG. 5-35

DEFECTIVE

RF AMPLJFIER
A2A6A14Q2, Q5 OR Q8
“EF: FIG, 5-36

"OFF" —
FREQUENCY
OPERATION

IS CORRECT CHANNEL
ENABLED IN A2A6A14
FILTER SUBASSEMBLY?
NOTE 4

IS CORRECT TEST POINT
OF A2A6A14TP1, TP3 OR TP6
AT 0-0.4Vv?

DEFECTIVE MEMORY
A2A6A13U11 OR
NAND GATE CRS.
CR6 OR Q2

REF: FIG. 5.35







DOES OSCILLOSCOPE DISPLAY
A SIGNAL AT BASE

OF BUFFER AMPLIFIER
A2A6A14Q3, Q6 OR Q9?7

DEFECTIVE BUFFER
AMPLIFIER A2A6A14Q3,
Q6 OR Q9 OR
ASSOCIATED CIRCUITRY
REF: FIG. 5-36

VRpEESp——

DEFECTIVE
BANDPASS FILTER
REF: F)G. 5-36

IS SIGNAL PRESENT
AT A2A6A13TP3?
NOTE 5

IS SIGNAL PRESENT
AT A2A6A13TP1?

DEFECTIVE NAND GATE
A2A6A13U4D, U6B or UED
REF: F|G. 5-35

DEFECTIVE NOR GATE

A2A6A13U7A, U7B OR U7C;

DEFECTIVE NAND GATE
U4C, U6A OR U6EC
REF: F)G. 5-35

DEFECTIVE COUNTER
CONTRO1 1.0GIC
A2A6A13UB

REF: FIG. 56-35
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NOTE 7

IS VOLTAGE AT JUNCTION OF DEFECTIVE VCO
A2ABA13R19 AND C14 OR ASSOCIATED CIRCUITRY
IN CORRECT RANGE? REF: F|G. 5-35

DEFECT|VE PHASE

JALS AT A2A6A13TP1 AND TP3 DETECTOR A2A6A13U1

%"\ES A COMPARISON OF

<..0 TP3 SHOW CORRECT OR AMPLIFIER
DIVISION TAKES PLACE? A2A6A13U2
NOTE 6 REF: FIG. 5-35
¥
1
|
1

IS PROGRAMMING ON DEFECTIVE DIVIDER
FINS 6, 11 AND 14 OF A2A6A13U9 OR U10
DIVIDERS A2A6A13U9 REF: FIG. 5-35

AND U10 CORRECT?

DEFECTIVE MEMORY
A2A6A13U11
REF: FIG.5-35

Figure 5-26. 10 MHz/1 MHz Synthesizer
A2A6A13, Fault Logic Diagram

& 5~97/(5-98 blank)







GENERAL NOTES

A. TEST SETUP: REFER TO SCHEDULED PERFORMANCE TEST SETUP,
FIGURE 4-1 AND TABLE 4-3.

B.

£
I
i
%
3
14
H

" REFER TO CW, RATT, DATA AND PTT KEYING CONTROL
AM, FIGURE 5-12, MAINTENANCE SCHEMATIC DIAGRAM,

SPECIFIC NOTES

1. INSTALL CW KEY IN LOCGAL JACK.

( 2. CHECK FOR GROUND BY GONNECTING MULTIMETER
‘ 28480-410C, SET TO MEASURE OHMS, BETWEEN
SPECIFIED POINT AND CHASSIS GROUND.

3. MEASURE DC VOLTAGES BY CONNECTING ELEC TRONIC
MULTIMETER AN/USM-311, SET IN PROPER DC VOLTAGE
RANGE, BETWEEN SPECIFIED POINT AND CHASSIS GROUND.







NO KEYING
IN
Cw MODE

(KEYSINALL
OTHER MODES)

NO KEYING
IN
RATT MODE

(KEYS INALL
OTHER MODES)

DOES A2A8kE11 GO
TO GROUND POTENTIAL

WHEN KEY IS DEPRESSED?
(NOTE 3)

ISPIN 3 OF MODE SWITCH

A2S2-E-R
AT GROUND?

TROUBLE IN
LOCAL/REMOTE
SWITCH A2S1-B-R
REF: FIG. 5-28

IS PIN 4 OF MODE SELECTOR |
SWITCH A2S2-E-R

TROUBLE IN
FLEX HARNESS
OF A2S2

REF: FIG. 5-28

-+
AT GROUND?

TROUBLE IN
LOCAL/REMOTE
SWITCH A2S1-B-R
(CHECK POSITION)
REF: FIG. 5-28

TROUBLE IN MODE
SELECTOR SWITCH
A2S2-2-E -

REF: FIG. 5-28







€i.,!ES A2K5B2 GO TO
GROUND POTENTIAL
WHEN KEY IS DEPRESSED?

|
!
|
|
|

TROUBLE IN CW
HOLD RELAY A2KS5
OR ASSOCIATED
CIRCUITRY

REF: FIG. 5-28

DOES PIN 6 OF MODE
SELECTOR SWITCH
A2S2-E-F GROUND

WHEN KEY IS DEPRESSED?

TROUBLE IN MODE
SELECTOR SWITCH

|
I
I
I
l

TROUBLE IN MODE ]
SELECTOR SWITCH A2S2-E-F
OR INTERCONNECTING
HARNESS FROM A2S2 TO
A2K5 REF: FIG. 5-28

NO KEYING
ANY MODE

A2S2-E-R NO KEYING It
REF: FIG. 5-28 VOICE/DATA A
(KEYS IN OTH
MODES). CHEC
SETTING OF
DATA/NORMA
SWITCH A2S11
IS A2 OF PTT
RELAY A2K4
AT GROUND
WHEN TRANSMITTER
ISKEYED IN ANY MODE?
|
I
|
TROUBLE IN
IS A2K4 AT GROUND WHEN PTT RELAY A2K4
TRANSMITTER IS KEYED CONTACTS A2-A3
IN RATT MODE? REF: FIG. 5-28

|
l
I
I
l

NO MODE KEYING
SEE CHART FOR NO
KEYING IN RATT
REF: FIG.5-17
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[ ememaoms
‘ POTENTIAL WHEN TROUBLE IN
WHEN LOCAL /REMOTE PTT RE
| — LOCAL/ REMOTE LAY A2K4
SWITCH A2S1 IS IN LOCAL PEF: FIG. 5.28
10DES SWITCH A251-B-F IS SET AND PTT BUTTON IS : FIG. 5
9
ER IN'LOCAL? DEPRESSED? (NOTE 56)
K PROPER |
] |
TROUBLE IN TROUBLE IN
REMOTE/LOCAL
LOCAL/REMOTE
SWITCH A2S1-B-F
SWITCH A2S1-B-F
PINS6OR 9 REF: FIG.5-28
REF: FIG. 5-28 P s
IS A2 OF TUNE RELAY DOES PIN X2 OF TR RELAY TROUBLE IN
( —4 A2K1 AT GROUND WHEN A2K3MEASURE +28 VDC TO TR RELAY A2K3
: TRANSMITTER IS KEYED? | . GROUND? REF: FIG.5-28
| |
] ]
TROUBLE IN ' TROUBLE IN
TUNE RELAY A2K1 +28 V SUPPLY
REF: FIG. 5.28 REF: FIG. 5-28

Figure 5-27. CW, RATT, DATA And PTT Keying,
Fault Logic Diagram

5-99/(5-100 blank)
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5.

6.

EE 140-KA-OMI-010/E110 T827H
NOTES FOR FIGURE 5-28

GENERAL NOTES

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN, FOR COMPLETE
DESIGNATIONS PREFIX WITH NUMBERS OF HIGHER ASSEMBLIES,

ALL RESISTANCE VALUES IN OHMS %5%, ALL RESISTORS 1/4 WATT, UNLESS
OTHERWISE NOTED.

ALL CAPACITANCE VALUES IN MICROFARADS, UNLESS OTHERWISE NOTED.

SWITCHES A2S1 AND A2S2 ARE SHOWN AS VIEWED FROM REAR OF FRONT
PANEL. A BLACK SWITCH TERMINAL INDICATES A LONG CONTACT CLIP
AT THAT POINT,

$— INDICATES BREAK POINTS USED TO REDUCE DIAGRAM CLUTTER.
TO FIND MATING END OF BROKEN LINE, PROCEED FROM BREAK POINT IN
PARALLEL WITH DIAGRAM BORDER.

] INDICATES FRONT PANEL MARKING.

SPECIFIC NOTES

THE VALUE OF A2R6 (SHEET 1, ZONE 4D) IS SELECTED FROM 18K TO 220K OR
1 MEGOHM TO GIVE A CW HOLD TIME OF 1 TO 1.7 SECONDS. THE CW HOLD
TIME IS INCREASED BY LOWERING THE VALUE OF A2R6.

FOR BALANCED 600 OHM LINE OPERATION, GROUND A2E59 (SHEET 1,
ZONE 16B) AND A2E60 (SHEET 1, ZONE 16A) TO A2E61 AND A2E62,
RESPECTIVELY,

CAPACITORS A1C1 THRU C50 ARE ALL 1000 pF.

WHEN NTDS DATA AUDIO IS APPLIED THRU A1J8, THE JUMPER WIRES
ACROSS E43 - E44, E45 - E46 (SHEET 1, ZONE 12B), E47 - E48 (SHEET 1,
ZONE 9B) AND E49 - E50 (SHEET 1, ZONE 14A) SHOULD BE REMOVED.,

TERMINAL LAYOUTS FOR SELECTED RELAYS, COILS, CONNECTORS, SWITCHES,
AND TRANSISTORS APPEAR ON THE APRONS OF SHEETS 1, 2, AND 3.

TRANSISTOR AND INTEGRATED CIRCUIT VOLTAGE VALUES ARE TABULATED
ON SHEET 1.

5-101
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX

REF REF
DES SHEET ZONE DES SHEET ZONE
AlJ1 A1P1-38
thru} * thru } *
AlJ22 P1-40
J23 2 2G P1-41 1 25B
J24 3 2C P1-42 1 25B
J25 1 26G P1-43 3 11E
P1-1 * P1-44 3 12F
P1-2 * P1-45 3 12E
P1-3 3 5B P1-46 3 11E
P1-4 3 3D P1-47
P1-5 * thru ] *
P1-6 3 12B P1-49
P1-7 3 3F P1-50 3 12B
P1-8 * P2A1 1 25G
P1-9 3 12G P2A2 1 20G
P1-10 * P2A3 2 3G
P1-11 * S1 3 12D
P1-12 2 3E . S2 3 11D
P1-13 3 12C AlA1C1 3 13E
P1-14 * C2 3 13E
P1-15 ' * C3 3 2B
P1-16 3 12F C4 3 2D
P1-17 3 3F C5 1 25E
P1-18 (of 3 13B
thru * (o)) 3 2F
P1-20 C8 1 25F
P1-21 3 3F C9 3 13G
P1-22 * C10 1 25C
P1-23 1 25B Cl1 1 25F
P1-24 3 5B C12 2 3E
P1-25 3 5B C13 3 13C
P1-26 2 3C Cl4 1 25G
P1-27 3 12B C15 1 25G
P1-28 2 3C C1é6 3 13F
P1-29 1 25A C17 3 2F
P1-30 * C18 *
P1-31 2 3C C19 1 25C
P1-32 3 3F C20 1 25B
P1-33 2 3D Cc21 3 2F
P1-34 * c22 1 25D
P1-35 2 3D C23 1 25B
P1-36 3 3G C24 3 2B
P1-37 1 25A C25 3 2B
* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED) )

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A1A1C26 2 3C Al1A1J4-1 *
c27 3 13B J4-m 3 2C
c28 2 3C J4-n 3 2D
C29 1 25A J4-0 *
C30 * J4-p 3 2F
C31 2 3C Ja-q 1 26C
C32 3 2F J4-r 1 26C
C33 2 3D Ja-s 3 13G
C34 1 25C Ja-t 1 26D
C35 2 3D J4-u *
C36 3 2G J4-v 3 2C
C37 1 25A J4-w 3 2F
C38 1 25D J4-x 3 2F
C39 1 25D J4-y 3 2E
C40 1 25F Ja-z 3 2E
c41 1 25B J4-A 2 2D
C42 1 25B 1 26F
C43 3 13D . J4-B 2 2D a
C44 3 13F 1 26F :
C45 3 13E J4-C 2 2C
C46 3 13E J4-D 2 2C
C47 1 25C J4-E 2 2C
C48 1 25D J4-F 3 2D
C49 1 25D J4-G 1 26B
C50 3 13B J4-H 1 26D
El 3 13B Ja-1 *
1 26A Ja-J 3 13F
J1 * J4-K 2 2E
J2 * J4-L 3 2B
J3-A 3 13E J4-M 3 2B
J3-B 3 13B J4-N 3 2D
J3-C 3 13E J4-0 *
Ji-a 3 2G J4-P 3 2B
J4-b 3 2F J4-Q *
Ja-c 1 26C J4-R 3 13E
Ja-d 1 26G J4-S 3 13D
Ji-e 1 26G J4-T 1 26F
Ja-f 1 26F J4-U 3 13E
Ja-g * J4-v 3 2G
J4-h 3 13C J4-W 3 2D
J4-1 3 13E J4-X 3 2F
J4-j * Ja-Y 3 2F
Ja-k 1 26E J4-Z 3 13B
* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A1A1J4-AA 3 2E A2CR10 2 13A
J4-BB 1 26D CR11 1 2D
J4-CC 3 2E DS1 *
J4-DD 3 2E DS2 *
J4-EE 3 2F DS3 3 3E
J4-FF 3 2F Ds4 3 3E
J4-GG 3 2D E1l 2 6C
J4-HH 3 2D E2 2 8E
J5-A 1 26C E3 2 6B
J5-B 1 26C E4 1 21C
J6-a * E5 1 20C
thru } * 3 6F
J6-f 2 D
J6-g 1 26F 2 6F
J7-A 1 26C 2 4G
J7-B 1 26D E6 1 21B
J7-C 1 26D E7 1 21C o
- J7-D 3 13B ES8 3 11B ; }
) J8-A 1 26B . 3 11A
J8-B 1 26B E9 3 6F
J8-C 1 26B E 10 3 6F
J8-D 1 26A Ell 3 11B
J8-E 1 26A E12 3 11B
J8-F 1 26A E13 2 TE
J9 E14 2 6D
thru} x E15 2 E
J24 E16 3 11B
J25 1 26G E17 1 6F
A2C1 3 6F E18 1 6F
c2 3 9D E19 3 10C
C3 3 11A E20 3 10C
c4 1 23F E21 1 e
Cc5 1 22F 1 18B
Cé 3 11D E22 3 4E
CR1 3 10D E23 3 11B
CR2 2 8E E24 3 4D
CR3 3 11F E25 *
CR4 1 20D E26 3 4E
CR5 1 4D E27 1 2F
CR6 3 8B 3 12C
CR7 2 4E 1 2C
CR8 3 11A 1 3D
CR9 2 8D 1 23F
‘ | 1 3E
) 1 16A
: * NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A2E28 1 8F A2E49 1 18B
3 12B E50 2 12B
E29 2 mF E51 1 21E
3 10C 1 18F
3 10F 2 13A
E30 1 7F E52 3 11C
1 15G E53 3 11F
E31 * Eb54 1 16G
E32 - 3 3E E55 1 6D
E33 3 4F E56 1 3C
1 19B 3 4G
1 19C E57 2 4E
E34 1 8C E58 2 4E
1 5F E59 1 16B
1 8F E60 1 16A
E35 2 5E E61 1 16B
E36 * E62 1 16A
E37 3 12B 1 23F
1 9G F1 3 9E
1 8B F2 3 9F
1 22F J1-A 3 2G
3 12F J1-B 3 2G
E38 3 9D J1-C 1 27E
3 5G J1-D 3 2A
E39 1 3B J1-E 1 27E
2 4A J2 1 22B
1 17G J3
E40 1 3C thru } *
1 22C J7
1 1E J8-1F 2 5D
1 22D J8-2G 2 5D
E41 * J8-3H 2 5D
E42 2 13A J8-4J 2 5D
2 11B J8-5K 2 5D
1 21A J8-6 2 6E
E43 * J8-1 2 6D
E44 * Jg-8 2 6E
E45 3 3E J8-9 2 6C
1 17G Jg-10 2 6C
E46 3 4D J8-11 2 6C
E47 * Jg-12 2 6C
E48 * Jg8-13 2 5D
* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A2J8-14 2 5D A2J21-29 1 25A
J8-15 2 5C J21-30 *
J8-16 2 5C J21-31 2 3C
J8-17 2 5C J21-32 3 3F
J8-18 2 5C J21-33 2 3D
J8-19 2 5E J21-34 1 25C
J8-20 2 5E J21-35 2 3D
J8-21A 2 6C J21-36 3 3G
J8-22B 2 6C J21-37 1 25A
J8-23C 2 6C J21-38 1 25D
J8-24D 2 6C J21-39 1 25D
J8-25E 2 6D © J21-40 1 25F
J9 J21-41 1 25B
thru} * J21-42 1 25B
J20 J21-43 *
J21-1 * J21-44 3 12F
J21-2 * J21-45 3 12E
J21-3 3 5A J21-46 *
) J21-4 * J21-47 1 25C
J21-5 1 . 25E J21-48 1 25D
J21-6 3 12B J21-49 1 25D
J21-7 3 3F J21-50 3 12B
J21-8 1 25F J22-A1 1 25G
J21-9 3 12G J22-A2 1 19G
J21-10 1 25C J22-A3 2 3G
J21-11 1 25F J23-1 *
J21-12 2 3E J23-2 *
J21-13 3 12C J23-3 3 11F
J21-14 1 25G J23-4 2 4E
J21-15 1 25G J23-5 1 19A
J21-16 3 12F J23-6 1 18B
J21-17 3 3F J23-17 1 19D
J21-18 * J23-8 1 20D
J21-19 1 25C J23-9 1 16A
J21-20 1 25B J23-10 3 10B
J21-21 3 3F J23-11 3 8B
J21-22 1 25D J23-12 3 9F
J21-23 1 25B J23-13 1 16E
J21-24 3 5B J23-14 1 17E
J21-25 3 5B J23-15 1 19E
J21-26 2 3C J23-16 3 10E
J21-27 3 12B J23-17 1 21E
J21-28 2 3c J23-18 3 10E
/ * NOT USED
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REF
DES

A2J23-19
J23-20
J23-21
J23-22
J23-23
J23-24
J23-25
J23-26
J23-217
J23-28
J23-29
J23-30
J23-31
J23-32
J23-33
J23-34
J23-35
J23-36
J23-31
K1-A1l
K1-A2
K1-A3
K1-B1
K1-B2
K1-B3
K1-X1
K1-X2
K2-A1
K2-A2
K2-A3
K2-B1
K2-B2
K2-B3
K2-X1
K2-X2
K3-A1l
K3-A2
K3-A3
K3-B1
K3-B2
K3-B3
K3-C1
K3-C2

* NOT USED

EE140-KA-OMI-010/E110 T827H

NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

SHEET

1

DO

e

WK =W

DN WWWWWWNDNDNDNNDNDNDNDNDWWWWW

ZONE

6E
*
2D
3C
2E
5E
*
18C
22D
18D
*
9A
6D
6F
7D
10E
*

TE

3E

19A
19A
19B
10D
10D
10C
10D
10D

8D
7D
TE
8E
TE
8D
8D
6G
6F
6G
10F
10G
10G
TF
8F

REF
DES

A2K3-C3
K3-D1
K3-D2
K3-D3
K3-X1
K3-X2
K4-A1
K4-A2
K4-A3
K4-X1
K4-X2
K5-A1
thru }
K5-A3

K5-B1

K5-B2

K5-B3

K5-X1

K5-X2

K6-A1l

thru }

K6-A3

K6-B1

K6-B2

K6-B3

K6-X1

K6-X2

L1

L2

M1

M2

P1l-1

P1-2

P1-3

P1-4

P1-5

P1-6

P1-7

P1-8

P1-9

P1-10

P1-11

P1-12

SHEET

e e e = =W NN

HEWWWWWWW

WWWHEFHKMHKMHKMHNDW

ZONE

TF
TE
8F

10F
10F
21C
21C
21C
21C
21C

18B
18B
18B
4D
4D

e

9C

9C
9B
9C
6F
4E
3C
3A

11F

19A
18B
19D
20D
16A
10B
8B

9F
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
~ DES SHEET ZONE DES SHEET ZONE
A2P1-13 1 16E A2S2-A-F 1 6E
P1-14 1 17F 3 10E
P1-15 1 19E S2-A-R 1 6D
P1-16 3 10E 1 20E
P1-17 1 21E S2-B-F 3 10F
P1-18 3 10E S2-B-R 1 17E
P1-19 1 5E S2-C-F 3 9B
P1-20 * S2-C-R 1 17C
P1-21 1 2D S2-D-F 1 21D
P1-22 1 3C S2-D-R 2 4E
P1-23 1 2E S2-E-F 1 17A
P1-24 2 5E S2-E-R 1 2E
P1-25 * S3-F 2 4A,4B
P1-26 1 18C S4-F 2 5A,5B
P1-27 1 22D S5-F 2 6A, 6B
P1-28 1 18D S5-R 2 7B
P1-29 * S6 2 10A, 10B
) P1-30 3 9A S6-F 2 11B
/ P1-31 1 6D S6-R 2 11A
P1-32 1 6F S7 1 6B
P1-33 1 7D S8 1 6C
P1-34 3 10E S9 1 18F
P1-35 * S10 1 20B
P1-36 1 TE S11 1 17G
P1-37 1 3E T1 3 8E, 8F
Q1 3 9D XA1P1A1 1 4G
" R1 3 6F P1-1 1 8G
R2 3 4E P1-2 1 G
R3 3 11B P1-3 *
R4 1 21B P1-4 *
R5 2 12B P1-5 1 G
R6 1 4D P1-6 1 8G
R7 3 11C P1-7 1 7G
RS 1 20B P2A1 1 4G
R9 1 3C P2A2 *
S1-A-F 1 21B P2A3 1 8G
1 21E P2-1 1 6G
S1-A-R 1 22E P2-2 1 6G
1 22C P2-3 *
S1-B-F 1 22C P2-4 1 5G
1 22D P2-5 1 5G
S1-B-R 1 21A P2-6 1 5G
3 11F P2-7 1 6G
' P2-8 1 6G
'
* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A2XA1P2-9 1 5G A2XA5P1-1 1 23G
P2-10 1 6G P1-2 1 23G
P2-11 1 6G P1-3 1 22G
P2-12 * A2XA6P1A1 2 15F
P2-13 * P1A2 2 15E
P2-14 1 5G P1A3 2 15D
P2-15 P1-1A 2 8C
thru } * P1-2B 2 8C
P2-19 | P1-3C 2 8C
P2-20 1 6G P1-4D 2 8C
P2-21 1 * P1-5E 2 8D
P2-22 1 5G P1-6 2 8D
AZXA2 * P1-7 2 8D
A2XA3 * P1-8 2 8E
A2XA4P1-1F 2 6F P1-9 *
P1-2G 2 6F P1-10 2 8F
P1-3H 2 6F P1-11 2 12B
P1-4J 2 6F P1-12 2 12B
P1-5K 2 6F P1-13 2 11B
P1-6 2 6F ‘ P1-14 2 11B
P1-7 2 6F P1-15 2 11B
P1-8 2 6F P1-16 2 8F
P2A1 2 4G P1-17 2 12B
P2A2 2 5F P1-18 2 8F
P2A3 2 4G P1-19 2 11B
P2A4 2 G P1-20 2 8E
P2A5 2 7G P1-21 2 12B
P2-1 2 5G P2A1 *
P2-2 2 5G P2A2 2 15G
P2-3 P2A3 2 10B
thru } * P3A1 *
P2-6 P3A2 2 8G
P2-7 2 5G AZ2XAT *
P2-8 2 5G A2XA8 *
P2-9 2 5G A2XA9P1-1 1 19B
P2-10 2 5G P1-2 1 19C
P2-11 2 7G P1-3 1 19C
P2-12 2 4G Pl-4 1 19B
AZXA5P1A1 1 21G P1-5 1 19B
P1A2 1 20G P1-6 *
P1A3 1 22G P1-7 1 19B
P1A4 1 24G P1-8 1 19C
P1A5 1 21G P1-9 1 19B
P1A6 1 20G AZXA10 *
AZXA1l *
* NOT USED

5-109




EE 140-KA-OMI-010/E 110 T827H

NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
AZXA12P1A1 1 1G A2A2 *
P1A2 1 3G A2A3 *
P1A3 1 3G A2A4P1-1F 2 6F
P1-1 P1-2G 2 6F
thru } * P1-3H 2 6F
P1-5 P1-4J 2 6F
P1-6 1 2G P1-5K 2 6F
|  P1-7 1 2G P1-6 2 6F
P1-8 1 2G P1-7 2 6F
P1-9 * P1-8 2 6F
P1-10 1 2G P2A1 2 4G
A2A1P1A1 1 4G P2A2 2 5F
P1-1 1 8G P2A3 2 4G
P1-2 1 7G P2A4 2 7G
P1-3 * P2A5 2 7G
P1-4 * P2-1 2 5G
P1-5 1 7G P2-2 2 5G
P1-6 1 8G ~ P2-3 )
) P1-7 1 7G thru I x
P1-8 * P2-6
P1-9 * P2-7 2 5G
P1-10 1 7G P2-8 2 5G
P2A1 1 4G P2-9 2 5G
P2A2 * P2-10 2 5G
P2A3 1 8G P2-11 2 7G
P2-1 1 6G P2-12 2 4G
P2-2 1 6G A2A5P1A1 1 21G
P2-3 * P1A2 1 20G
P2-4 1 5G P1A3 1 22G
P2-5 1 5G P1A4 1 24G
P2-6 1 5G P1A5 1 21G
P2-17 1 6G P1A6 1 20G
P2-8 1 6G P1-1 1 23G
P2-9 1 5G P1-2 1 23G
P2-10 1 6G P1-3 1 22G
P2-11 1 6G A2ABATIP1 2 14E
P2-12 * AT2P1 2 14D
P2-13 * P1A1 2 15F
P2-14 1 5G P1-1A 2 8C
P2-15 P1-2B 2 8C
thru * P1-3C 2 8C
P2-19 P1-4D 2 8C
P2-20 1 6G P1-5E 2 8D
P2-21 *
) P2-22 1 5G
* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A2A6P1-6 2 8D A2ATP1-23C 2 6C
P1-7 2 8D P1-24D 2 6C
P1-8 2 8E P1-25E 2 6D
P1-9 * A2A8C1 3 TE
P1-10 2 8F C2 3 6E
P1-11 2 12B C3 3 ™D
P1-12 2 12B C4 3 6D
P1-13 2 11B C5 3 5D
P1-14 2 11B Cé6 3 4D
P1-15 2 11B Cc1 3 7C
P1-16 2 8F Cs8 3 B
P1-17 2 12B C9 3 S5F
P1-18 2 8F C10 1 5D
P1-19 2 11B C11 1 5D
P1-20 2 8E CR1 3 TF
P1-21 2 12B CR2 3 7F
P2A1 * CR3 3 TF
P2A2 2 156G CR4 3 TF
P2A3, 2 10B CR5 3 TE
P3A1l * CR6 3 TE
P3A2 2 8G CR7 3 TE
A2ATP1-1F 2 5D CR8 3 TE
P1-2G 2 5D CR9 1 5D
P1-3H 2 5D CR10 3 7C
P1-4J 2 5D CR11 3 6D
P1-5K 2 5D CR12 3 6C
P1-6 2 6E CR13 3 6C
P1-7 2 6D El 3 TF
P1-8 2 6E E2 3 TE
P1-9 2 6C E3 3 6F
P1-10 2 6C E4 3 4D
P1-11 2 6C E5 3 4E
P1-12 2 6C E6 3 4E
P1-13 2 5D E7 3 TE
P1-14 2 5D E8 3 TE
P1-15 2 5C E9 1 5C
P1-16 2 5C E10 1 5D
P1-17P1-17 2 5C E1l1 1 5D
P1-18 2 5C E1l2 3 4F
P1-19 2 5E E13 1 5D
P1-20 2 S5E 3 4F
P1-21A 2 6C E14 3 7C
P1-22B 2 6C E15 3 B
* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A2A8E16 3 7C A2A10E6 1 5B
E17 3 7C Q1 1 4B
E18 3 7D R1 1 5C
E19 3 7D R2 1 5C
E20 3 7D, 4D R3 1 5C
Q1 3 7D R4 1 4C
Q2 3 6D R5 1 5C
R1 3 5E R6 1 4C
R2 3 7D R7 1 5B
R3 3 6D RS 1 5B
R4 3 6D R9 1 4B
R5 3 6D A2A11C1 1 5A
R6 3 5D c2 1 4A
R7 3 5D Cc3 1 4B
R8 3 5C El 1 5B
R9 3 5D E2 1 5B
R10 3 5D E3 1 4A }
Yy R11 3 5C E4 1 4B
R12 3 7C E5 1 5A
R13 3 7C " E6 1 5A
R14 3 B Q1 1 4A
R15 3 5F R1 1 5B
R16 1 5C R2 1 5A
R17 3 5C R3 1 5B
R18 3 6D R4 1 4B
Ul 3 5D R5 1 5A
A2A9A1P1-1 1 19B R6 1 4B
P1-2 1 19C R7 1 5A
P1-3 1 19C R8 1 5A
P1-4 1 19B R9 1 4A
P1-5 1 19B A2A12A1P1A1 1 1G
P1-6 * P1A2 1 3G
P1-7 1 19B P1A3 1 3G
P1-8 1 19C P1-1
P1-9 1 19B thru } *
A2A10C1 1 5B P1-5
c2 1 4B P1-6 1 2G
Cc3 1 4C P1-7 1 2G
El 1 5C P1-8 1 2G
E2 1 5C P1-9 *
E3 1 4B P1-10 1 2G
E4 1 4C A2A13 *
E5 1 5C A2A14C1 3 10B
] Cc2 1 23E
)
' * NOT USED

5-112




EE 140-KA-OMI-010/E110 T827H

NOTES FOR FIGURE 5-28 (CONTINUED)

PART LLOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A2AHUC3 3 10A A2A21K2-2 1 15A
C4 1 23D K2-3 1 15A
El 1 23E K2-4 1 15A
E2 1 23D K2-5 *
3 10A K2-6 1 15A
L1 1 23E K2-7 1 15A
A2A15C1 1 4E K2-8 1 15A
C2 1 4D K2-X1 1 11B
C3 1 5D K2-X2 1 11B
CR1 1 S5E R1 1 12D
CR2 1 5D T1-1 1 15B
El 1 4D T1-2 1 15B
E2 1 S5E T1-3 1 15B
E3 1 4E T1-4 1 14B
E4 1 4E T1-5 1 14B
E5 1 S5E T1-6 1 14B
E6 * T2-1 1 15B
E7 1 4D T2-2 1 15B
ES8 1 4E T2-3 1 15B
E9 1 4E T2-4 1 14B
E10 1 4D T2-5 1 14B
Ell 1 5E T2-6 1 14B
E12 1 S5E XAl
E13 1 5D thru I *
El4 1 5D X 17
L1 1 4E XA18-A 1 8C
R1 1 4E XA18-B 1 9C
R2 1 S5E XA18-C 1 9C
A2A16 XA18-D 1 9C
thru} * XA18-E 1 10C
A2A20 XA18-F 1 10C
A2A21CR1 1 11B XA18-G *
K1-1 * XA18-H 1 11C
K1-2 1 15B XA18-I *
K1-3 1 15B XA18-J 1 11C
K1-4 1 15B XA18-K 1 12C
K1-5 * XA18-L 1 12C
K1-6 1 15B XA18-M 1 13C
K1-7 1 15B XA18-N 1 13C
K1-8 1 15B XA18-0 *
K1-X1 1 12B XA18-P 1 13C
K1-X2 1 12B XA18-Q. *
K2-1 * XA18-R 1 14C
* NOT USED
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REF
DES

A2A21XA 18-S
XA18-T
XA18-U
XA18-V

-1
-2
-3
-4
=5
-6
-7
-8
-9
-10
-11
-12
-13
-14
-15
-16
-17
-18
A2A21XA19-A
-B
-C
-D
-E
-F
-G
-H
-1
-J
-K
-L
-M
-N
-0
-P
-Q
-R
-S
-T
-U

* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

SHEET ZONE

14C
14C
15C
15C
8C
9C
9C
9C
10C
10C
11C
11C
12C
12C
13C
13C
13C
14C
14C
14C
15C
15C
8D
9D
9D
9D
10D
11D
*

11D
*

11D
12D
12D
13D
13D

13D

14D
14D
14D
15D

REF
DES

A2A21XA19-V
-1
-2
-3
-4
-5
-6
-7
-8
-9
-10
-11
-12
-13
-14
-15
-16
-17
-18

A2A21XA20-A

-C

-R
-S
-T
-U
-V
A2A2]1XA20-1
-2

SHEET

Ll el ol e e e e Y e e TN o Y Ty

H REEREE

HE

ZONE

15D
8E

9E

9E

9E

10E
11E
11E
11E
12E
12E
13E
13E
13E
14E
14E
14E
15E
15E
8E

9E

9E

10E
10E
10E

11E

11E
11E
12E
12E
13E

13E

14E
14E
14E
15E
15E
8F

9F




NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES
A2A21XA20-3 1 9F A2A21XA20-11
-4 1 10F -12
-5 1 10F -13
-6 1 10F -14
=7 1 11F -15
-8 1 11F -16
-9 1 12F -17
-10 1 12F -18

SHEET

e e e

TRANSISTOR AND INTEGRATED CIRCUIT VOLTAGE CHART
(ALL VALUES ARE VDC +10%)

C B E

A2A8Q1 21.4 29.4 29.9

- Q2 29.4 11.9 11.3
( U1 1=11.3 2= 4.8 3= 4,2
7=11.6 6= 4.8 5= 4.2

A2A10Q1 5.2 14.6 15.2

A2A11Q1 5.2 14.6 15. 2

VOLTAGE MEASUREMENTS TAKEN TO GROUND WITH DIGITAL MULTIMETER

89536-8800A/AA; T-827TH IN ANY OPERATING MODE,

.
f

PRI

X1 (I ] ﬁlo

-

I‘”H B
A3 l\ “J

A2A2|KI, K2
CIRCUIT DIAGRAM
TERMINAL VIEW

ZONE

12F
13F
13F
14F
14F
14F
15F
15F
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