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5-89 . . . . . . . . . . . . . . . . . 0 
5-90 blank . . . . . . • . . . . . 0 
5-91 ................. 0 
5-9 2 blank • • . . • • • . . • . 0 
5-93 . . • • . . . . • • • . . . . • • 0 
5-94 blank • . . • • . • • . . • • 0 
5-95 . . . . • • • . . . • . • . . . • 0 
5-96 blank • • . • . . . . . • • • 0 
5-97 • . • . • . . . . . . . • • . . • 0 
5-98 blank . . . . . . . . . • . . 0 
5-99 . . . . . . . . • . . . . . . . . 0 
5-10 0 blank . .. .. . . . . . . 0 
5-10 1 - 5-115 .......... 0 
5-116 blank . . . . . . . . . . . 0 
5-117 ................. 0 
5-118 blank . . . . . . . . . . . 0 
5-119 ................. 0 
5-120 blank . . . . . . . . . . . 0 
5-121 - 5-125 ......... 0 
5-126 blank............ 0 
5-127 - 5-133 ......... 0 
5-134 blank . . . . . • . . . . . 0 

t Zero in this column indicates an original page. 

A Change 1 

Page 
No. 
5-135 

1 Change 
No. 

0 ................ 
0 5-136 blank ......... . 

5-137 - 5-139 ........ . .  

5-140 blank ......... . 

5-141 • . . . . • . . . . • . . . .  

5-142 blank • . • . . . • • • . .  

5-143 - 5-145 ........ . 

5-146 blank ........ . .  

5-147 .............. . 

5-148 blank .......... . 

5-148.1 . . .. . . . . ... . .. . 

5-148.2 blank ........ . .  

5-149-5-lfU ........ . 

5-152blank ......... . 
5-153 .............. . 

5-154 blank ........ .. 
5-154.1 ............. . .  

5-154.2 blank ........ . 
5-155 - 5-156 ........ . 
5-157 ............... . 

5-158 .............. . .  

5-158.1 . . . . . . . . • . . . . • . .  

5-158.2 blank . . . . . . . . . 
5-159 .............. . 
5-160 blank • • • . . . . . • • •  

5-161 ............. . .  

5-162 blank ......... . . 
5-162.1 .............. . 

5-162.2 blank 
5-163 .............. . . 
5-164 blank ........ . .  

5-164.1 • . • . . . • . . • . . . • . •  

5-164.2 blank 
5-165 .............. . 

5-166 blank • . . • . • . • . •  

5-166.1 . . . . . . • . . • . . . . • .  

5-166.2 blank ........ . 

5-167 .............. . . 

5-168 blank . . . . . . . .  . .  

5-168.1 .............. . 

5-168.2 blank • • • . . • . • . •  

5-169 ............... . 
5-170 blank ......... . 

5-171 ............... . 

5-172 blank .......... . 
5-173 .............. . 
5-174 blank ......... . 

5-175 . • . . • • • • . • . . . • . .  

5-176 blank ........ . .  

5-1 77 - 5-1 7 9 ........ . 

5-180 blank • . • . • • . . . . .  

6-1 - 6-3 . . . . . • . • . . . . • .  

6-4 blank . . . . . . . . . . • . .  

6-5 . . . . • . . . . . . . . . . •  

6-6 blank . . . . . . . . . • . • .  

6-7 - 6-61 .......... . .  

6-62 blank ........... . 

6-63 - 6-96 • . . . . . . . . . .  

7-1 - 7-112 .......... . 

7-113 ............... . 

0 
0 
0 
0 
0 
0 
0 
0 
I 

1 
0 
0 
0 
0 
I 
I 
0 
0 
0 
1 
1 
0 
0 
0 
0 
1 
I 
0 
0 
I 
1 
0 
0 
1 
1 
0 
0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

Page 
No. 

t Change 
No. 

0 7-114 ............... . 

7-115 - 7-138 ......... . 

7-138.1 - 7-138.34 • • . . . .  

7-139 - 7-163 ......... 
7-164 - 7-166 . • . • . • . • •  

7-167 - 7-170 ......... 
7-167.1 - 7-167.2 . . . • . •  

7-111 ............... . 

7-171.1 - 7-171.4 . . . • • .  

7-172 ............... . 

7-173 .............. . .  

7-174 - 7-177 ........ . 

7-178 - 7-179 ....... . . 
7-180 - 7-184 • . • • • • • • •  

7-185 ............... . 

7-186 blank . • . • • . • • • . •  

7-187 .............. . 
7-188 blank ......... . . 

7-189 - 7-195 . . • • . . . • .  

7-196 blank . • . . . • . • . . •  

7-197 • • . . • • . . • • • . . • . .  

7-198 blank .......... . 

7-199 - 7-227 . • . . . . • • . •  

7-228 blank • • • • • . . • . • •  

7-229 . • • • • . • • . • . • • . . .  

7-230 blank • • • • . • • • • •  

7-231 . • • • • • . • • . • • . • . •  

7•232 blank . • . . • • • • • . •  

7-233 . . • . . . . . . . . . . . . .  

7-234 blank • . . • . • • • • .  

7-235 . • . • . . • . . . . . . • . .  

7-236 �ank . . • • . . . . . •  

7-237 . . • . . . . • . . • . . . . .  

7-238 blank ......... . 

7-239 . . . . . . • . . • • • . . . .  

7-240 blank .......... . 
7-241 . . . • . . . . . . . . . . . .  

7-242 blank ......... . 

7-243 . . • . . .  ' . . . . . . . . ' 

7-244 blank . . . . . . . • . .  

7-245 . • • • . . . . . . . • . . . .  

7-246 blank • • • . • . . • • . .  

7-247 • . . • . . . . • . . . . . . .  

7-248 blank . . • • • . . • . .  

7-248.1 • • • • • . • • • . . . . • . .  

7-248.2 blank • • • . • . . • •  

7-249 • . . • • . • . • . . . . . .  

7-250 blank • . . • • . • . . .  

7-250.1 • . • • • • . • • • . . • . •  

7-250.2 blank • • . • • . • . .  

7-251 . . . • . . • . • . . . . . .  

7-252 blank . . . . • . . . . .  

7-252.1 . • . • • . . . . . . . . . .  

7-252.2 blank . . . . • . . . .  

7-253 . . . . • . . . . . . . . • . .  

7-254 blank • . . . . . . • . . .  

7-254.1. . . . . . . . . . • . . .  ' .  

7-254.2 blank ........ . 

7-255 . . . • . . • . . . . . . . .  

7-256 blank 
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I 
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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 OPNA VINST 
55.18, 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 
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Total number of pages in this manual is 674 consisting of the following: 

Page I Change 
No. No. 

7·257 ................. 0 
7-258 �ank . . . . . ... . . . . 0 
7-259 ................. 0 
7-260 blank . . . . . . . . . . . .  0 
7-261 ................. 0 
7-262 blank . . . . . . . . . . . .  0 
7-263 • . . . . . . . . . . . . . . . .  0 
7-264 blank . . .. . . . . . . . .  0 
7-265 ................. 0 
7-266 blank . . . . . . . . . . . 0 
7-267 ................. 0 
7-268 blank . . . . . . . . . . . • 0 
7-269- 7-271 .......... 0 
7-27 2 blank . . . . . . • . • . .  0 
7-273- 7-275 . . . . • • . . . . •  0 
7-276 blank • . . . . . • . . • • •  0 
7-277 . . . . . . . . . . . . • • • • . 0 
7-278 blank . . . . . . . . • . • .  0 
7-279 - 7-280 . . • . • • • • • •  0 
8-1 - 8-9 . . . . . . . . . . . . . .  0 

tank • . . • . . • • . . . .  0 

8-11 ... ............. 0 
8-12 blank . . . . . . . . . . . . . 0 
8-13 ................ 0 
8-14 blank . . . . . . • . . . . . • 0 
8-15 ................. 0 
8-16 blank . . . . . . . . . . . . .  0 
Index 1 - Index 9 . . . . . . . 0 
Index l 0 blank . . . . . . . . . 0 

t Zero in this column indicates an original pagr. 

Change 1 AI (blank) 
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CHAPTER 5 

TROUBLESHOOTING 

5-l. 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 tum-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 tum-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. REP AIR FUNCTIONS. Troubleshooting 
and repairing of the T-827H/URT Case Al, Main 
Frame A2 and all assemblies attached thereto 
(A2A9. A2A10, A2All, A2A14,A2A15,A2A21 
and Code Generator A2A7) are designated Organi
zational functions. Troubleshooting, repairing and 
aligning plug-in assemblies A2A1, A2A4 through 
A2A6, A2A9, A2A12, A2A21Al8, A2A21A19 
and A2A21A20 are designated depot level funct
tions. 

5-5. 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. 

5-1 
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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 h.elping 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 ass0mbly 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-
1 0 frequently. 

5-2 

5-19. CONTROL DIAGRAM. Keying control 
diagram (figure 5-12) shows control circuits 
involved in local and remote keying of the T-
827H/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. 

6-21. 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" ans�er (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 5-4 5) 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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FUNCTIONAL 
AREA 

Ac Power Distribution 

Audio Amplification and 
Modulation, Normal 
Modes 

Audio Amplification and 
Modulation, Data 
Modes 

Audio Processing and 
Control, Normal 
Modes 

Audio Processing and 
Control, Data Modes 

Carrier Maximization 
and Suppression 

Carrier Reinsertion 

Case, Main Frame, and 
Front Panel 

De Voltage Generation 
and Distribution 

Filtering (Input-Output, 
Handset, IF) 

Frequency Synthesis 
and Translation 
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Table 5-1. Troubleshooting Index 

TROUBLE
SHOOTING 
DIAGRAM 

5-13, 5-28 

5-1 (sheet 1) 
5-16 (sheet 1), 
5-29 

5-1 (sheet 2), 
5-16 (sheet 2), 
5-29 

5-1 (sheet 1), 
5-16 (sheet 1), 
5-44, 5-45 

5-1 (sheet 2), 
5-16 (sheet 2), 
5-44, 5-45 

5-3, 5-18 

5-3, 5-18 

5-28 

5-14, 5-15, 
5-28 (sheet 3), 
5-37 

5-28 

3-2, 5-5, 
5-8 thru 5-11, 
5-32 thru 5-37, 
5-39, 5-40 

FUNCTIONAL 
DESCRIP TION 
PARAGRAPH 

3-116 

3-22 thru 
3-27, 3-158 

3-28 thru 
3-31, 3-158 

3-22 thru 
3-27, 3-32 
thru 3-37, 
3-142 thru 
3-145 

3-28 thru 
3-31, 3-143 
thru 3-147 

3-39 thru 3-42, 
3-158 

3-51 thru 3-58, 
3-162 thru 3-164 

3-128 thru 3-140 

3-14, 3-19, 
3-117 thru 
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 

ADJUSTMENT I 

ALIGNMENT 
TABLE 

6-1(2) 

6-1( 5)' 6-1( 7)' 
6-3 

6-1(7), 6-4 

6-4(5) 

6-1( 7), 6-3( 1) thru 
6-3(7) 

6-3(4) 

6-2 

6-1(3)' 6-7( 1) 

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 
AREA SHOOTING DESCRIPTION 

DIAGRAM PARAGRAPH 

Fusing 5-28 -

Gating and Mode 5-1, 5-16, 3-7, 3-37 thru 

Selection 5-29 3-42, 3-132, 
3-158 thru 3-164 

IF Amplification and 5-4, 5-19 3-8, 3-59 thru 

Level Control 5-43 3-64, 3-246, 
3-247 

IF-to-RF Conversion 5-5, 5-20 3-9, 3-65 
thru 3-73 

Keying Control (CW, 5-12, 5-27 3-32, 3-111 
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 
tion, Gating, and Mode 5-29 3-31, 3-158 
Selection 

Operating Controls, 5-28 3-129, 3-132 
Indicators, and 
Connectors 

RATT Tone Generation 5-2, 5-17, 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 
Level Control 5-30 3-80, 3-165 

thru 3-169 

Reference Frequency 5-8, 5-23, 3-12, 3-95, 
Generation and 5-38 3-198 thru 3-203 
Distribution 

Standard Frequency 5-7' 5-22 3-11, 3-86 thru 
Generation and 5-31 3-94, 3-170 
Distribution thru 3-187 

Tuning Control 5-41 3-18, 3-80, 3-82, 
3-120 thru 
3-125, 3-237 

5-4 

ADJUSTMENT I 
ALIGNMENT 

TABLE 

5-4, 5-5(1), 5-5(2) 

6-1(7), 6-3 

6-1(5), 6-8(1) 
6-8(5) 

6-7(7) 

6-1 

6-1(5), 6-1(7), 
6-3(1), 6-3(5), 
6-3(8) 

6-1(6), 6-5(1) thru 
6-5(8) 

6-7(1) 

5-5(3), 6-1(4), 6-6(1) 
thru 6-6( 10) 

5-5(2)' 5-5(5)' 
6-1(1), 6-1(6), 
6-5(6), 6-7(7) 

, : ,, 

�> 

• ••••••• � 



( (" 

�' 

(, 

FUNCTIONAL 
AREA 

Wiring and Cabling 

10 kHz/1 kHz/100 Hz 
Synthesis 

100 kHz Synthesis 

E E  140-KA-OMI-0 10/E 110 T827H 

Table 5-1. Troubleshooting Index (C ontinued) 

TROUBLE - FUNCTIONAL 
SHOOTING DE SCRIPTION 
DIAGRAM PARAGRAPH 

5-28 -

5-9, 5-24 3-15, 3-96 
thru 3-100, 
3-204 thru 
3-217 

5-10, 5-25 3-16, 3-101 
thru 3-104, 
3:-218 thru 
3-223 

ADJUSTME NT I 
ALIGNME NT 

TABLE 

6-2 

6-7(3) 

6-7(2) 

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-llO, 

3-225 thru 
3-231 

! 
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REFERENCE 
DESIGNATION 

A2K1 

A2K2 

A2K3 

A2K4 

· A2K5 

A2K6 

A2A4K1 

A2A4A38K1 

A2A21K1 

A2A21K2 

A2A21A18K1 

A2A21A19K1 

A2A21A20K1 

A2A21A20K2 

A2A21A20K3 

REFERENCE 
DESIGNATION 

A2DS3 

A2DS4 

A2A5A2DS1 

Table 5-2. Relay Index 

F UNCTIONAL 
NAME 

Tune Relay 

Hi-Lo Filter Relay 

Transmit-Receive Relay 

Push-to-Talk Relay 

CW Hold Relay 

Ground Pulse Relay 

Turret Tuning Relay 

Transmit-Receive Relay 

Audio Routing Relay 

Audio Routing Relay 

Data/Normal Relay 

Data/Normal Relay 

Data/Normal Relay # 1 

Data/Normal Relay #2 

SSB/ISB Relay 
----- - --- --

ENERGIZING 
VOLTAGE 

28 Vdc 

28 Vdc 

28 Vdc 

12 Vdc 

28 Vdc 

28 Vdc 

28 Vdc 

28 Vdc 

27 Vdc 

27 Vdc 

28 Vdc 

28 Vdc 

27 Vdc 

27 Vdc 

20 Vdc 
- ---- -------

Table 5-3. Indicator Lamp Index 

TROUBLESHOOTING 
DIAGRAM (FIG. NO. ) 

5-28 

5-28 

5-28 

5-28 

5-28 

5-28 

5-30 

5-30 

5-28 

5-28 

5-44 

5-44 

5-45 

5-45 

5-45 
-------- -----

FUNCTIONAL ENERGIZING TROUBLESHOOTING 
NAME VOLTAGE DIAGRAM (FIG. NO.) 

Dial Lamp for MHz Indicators 28 Vdc 1 5-28 

Dial Lamp for kHz Indicators 28 Vdc 1 5-28 

Frequency Standard Visual 20 Vdc 5-31 
Comparator Lamp 

1 With 180 ohms series resistance. 

REFERENCE 
DESIGNATION 

A1S2 

A2F1 

A2F2 

5-6 

Table 5-4. Protective Devices Index 

FRON T- RATING CIRCUIT 
PANEL PROTECTED 

MARKING VOLTS AMPERES 

(Interlock) 125 15.0 Primary Power 

F1 1-1/2A 250 1. 5A 115 Vac 
Primary Power 

F2 1-1/2A 250 1.5A 115 Vac 
Primary Power 

'··· --------

TROUBLE-
SHOOTI NG 
DIAGRAM 
(FIG. N O.) 

5-28 

5-28 

5-28 

--------·-· -�------------- -

j 

I 

o/'.· ! .1 
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EE 140-KA-OMI-010/E 110 T827l 

STEP 

Table 5-5. Maintenance Turn-on Procedure 

OBSERVE 

Preliminary Procedure 

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 
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 
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 
pulling plunger of interlock of case. Operation of 
switch A 1S2 outward. the interlock switch is 

noted by roller position-
ing on high part of 
plunger shaft. 

f. Set AUX/NORM switch A1S1 
to A UX position by rotating 
plunger clockwise to bring 
slot to horizontal po-
sition. 

g. Set DATA/NORMAL switch 
to NORMAL. 

REFERENCE 

Figures 2-1, 2-2 
and 2-3 

Figure 2-1 

Table 6-2 

Figure 2-2 

Figure 2-2 

5-7 
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Table 5-5. Maintenance Turn-On Procedure (Continued) 

STEP OBSERVE REFERENCE 

1. Preliminary Procedure (Cont.) 

h. On assembly A2A21 verify Table 2-1 (Key 2 5) 
that jumpers between the Figure 2-1 (Sheet 3) 
four terminal pairs (eight 
terminals designated A2-
A21E43 through A2A21E50) 
are connected in accord-
ance with operational 
requirements: 

i. Disconnect cables from Figure 2-3 
jacks A1A1J3, AlA1J4, 
and A1AlJ23. 

2. Voltage Application 

a. Connect test circuit shown Figure 2-3 
in note 7 of Figure 5-1 to 
AlA1J4. Apply 115 Vac at 
pins A and C of AUX AC PWR 
IN jack A1A1J3 at rear of 
case. 

b. On front panel, remove Figure 2-1 

fuses A2Fl and A2F2 and 
replace the fuse caps. 

c. Set mode selector switch A2F1 and A2F2 fuse Figure 2-1 

A2S2 to STDBY. indicators illumi-
nate. 

d. Pull mode selector switch Figure 2-1 

A2S2 out, and set to OFF. Re-
install fuses A2F1 and A2F2. 

e. Set mode selector switch A2F1 and A2F2 fuse indi- Figures 2-1, 
A2S2 to STDBY. cators do not illumi- 5-13, 5-28 

nate. MHz and kHz 
dial lamps 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. 

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

STEP OBSERVE 

2. Voltage Application (Cont.) WARNING 

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

f. Check operation of the AUX/ 
NORM switch A1S1 by momen
tarily rotating plunger 90 de
grees counterclockwise. Re
turn to the AUX position. 

MHz and kHz dial lights 
and tube filaments ex
tinguish when plunger 
is rotated 90 degrees 
CCW, and relight when 
plunger is returned to 
A UX position. 

c.Au"Tio:N 

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

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

h. Set Digital Multimeter 
89536-8800A/ AA to ap
propriate scale. Check 
voltages at the following 
tie points on underside 
of main frame: 

Tie 
Point 

A2E22 
A2E9 

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

Tie 
Point 

A2E22 
A2E9 

+23 to +31 Vdc 
+103 to +117 Vdc 

750 mVrms maximum 
90 mVrms maximum 

REFERENCE 

Figure 2-2 

Figure 5-14, 
5-15, 5-28 
(Sheet 2), 7-4 

i'"' 

'), ,, , , o 

� 
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EE 140-KA-OMI-010/E 110 T827H 

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

STEP I OBSERVE I REFERENCE 

2. Voltage Application (Cont.) 
cA"u"TiON -----

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. 

j. Ensure that frequency con- +19.5 to +20.5 Vdc Figures 2-1, 5-15, 
trols are set to 2. 000 MHz. 5-28 (Sheet 3), 
Connect Digital Multimeter 7-4 
89536-8800A/ AA to tie point 
A2E24. Set mode selector 
switch A2S2 to LSB and ob-
serve multimeter indication. 

k. Set mode selector switch I 6 mVrms maximum 
A2S2 to LSB. Use True RMS 
Voltmeter 50423-323-20-
MOD 40 to measure ripple 
at A2E24. 

1. Rotate chassis to horizontal RF Amplifier tuning Figures 2-1, 5-6, 
position. Check operation motor drives as MHz 5-28 (Sheet 2), 
of RF Amplifier Assembly controls are rotated. 5-41. 
A2A4, by rotating MHz Table 3-2 
controls on front panel. 

m. Rotate the front panel MHz Digits viewed in rf ampli- Figures 2-1, 5-6, 
controls from 02 through fier window should be 5-28 (Sheet 2), 
29. Com pare the digits centered and agree with 5-41. 
viewed through the digit the digits. viewed on the Table 3-2 
window on top of RF front panel. 
Amplifier Assembly A2A4 
with those viewed at front 
panel MHz windows. 

5-10 
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Table 5-5. Maintenance Turn-On Procedure (Continued) 

STEP OBSERVE REFERENCE 

4. Operability Checks (Cont.) 

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. 

c. Connect True RMS Volt- 90 to 110 mVrms Figures 5-1, 
meter 50423-323-20-MOD 40 5-44, 7-83 
to A2A21A 18TP4 on audio 
processor and note voltage 
reading. 

d. Repeat steps (a) through (c) Figure 2-1 
for LSB Audio Processor 
A2A21A19. Make certain 
that mode selector switch 
A2S2 is set to LSB. 

e. Set LOCAL/REMOTE switch Figure 2-1 
A2S1 to REMOTE, mode se-
lector switch A2S2 to USB, 
and DATA/NORMAL switch 
A2Sll to NORMAL. 

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

g. Connect AC Voltmeter 4. 5 to 5. 5 mVrms Figures 5-4, 
28480-400E to A2A12A1TP2, 5-43, 7-79 
and measure IF output signal 
level. 

h. Set mode selector switch Figures 2-1, 5-1, 
A2S2 to RA TT, and RA TT 5-44, 7-83 
SHIFT SELECT switch 
A2S10 to 170Hz. Connect 
Electronic Counter AN/ 
USM-207 to A2A21A 18TP4. 
Set test circuit CW /RA TT 
KEY ON. 

I 
5-13 
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EE 140-KA-OMI-010/E 110 T827H 

Table 5-5. Maintenance Turn-on Procedure (Continued) 

STEP OBSERVE 

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 (±0. 5 Hz at 5 MHz). 

a. Disconnect external 5 MHz 
input from EXT 5 MHZ IN 
connector A1J25. Set 5 
MHz OSC SOURCE switch 
A2A5A2Sl to INT/COMP. 
Connect 50 ohm load 
through BNC T -connector 
across INT 5 MHz OUT 
jack A1J24 at rear of 
case. 

REFERENCE 

Figures 2-3, 6-1, 
7-60 

5-11 
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EE 140-K.A-OMI-010/E 110 T827H 

Table 5-5. Maintenance Turn-on Procedure (Continued) 

STEP OBSERVE REFERENCE 

3. Frequency Standard Check (Cont.) 

b. Connect Electronic Counter 5 MHz ±0.5 Hz Figures 2-2, 6-1 
AN/USM-207 across 50 ohm 
load at T -connector and 
measure frequency. 

c. Remove Mode Selector 500 kHz +0. 1 Hz. Figures 5-1, 
Assembly A2Al from chas- 5-29, 7-12 
sis. Connect Electronic 
Counter AN/USM-207 to 
center conductor of con-
nector A2XA1P2-A3. 
Measure frequency. Dis-
connect electronic counter, 
and reinstall A2A1 in main 
frame. 

d. Connect RF Millivoltmeter 480 to 720 mVrms. Figures 2-3, 6-1 
04901-92B-S5 across 50 
ohm load at T -connector 
on A1J24 and measure 
voltage. 

4. Operability Checks 

a. Set LOCAL/REMOTE switch Figure 2-1 
A2S1 to REMOTE, mode se-
lector switch A2S2 to USB, 
and DATA/NORMAL switch 
A2Sll to NORMAL. 

b. Connect test circuit shown in 
note 7 of figure 5-1 to A1A1J4, 
AlA1J5 and AlA1J6. 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-SSOOA/ AA. 

----

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

OBSERVE REFERENCE 

·� 

5. RF Checks (Cont.) 

e. Connect Electronic Counter 
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 
measure rf output. 

h. Adjust test circuit APC 
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. 

j. Set the front panel MHz, 
kHz, and Hz controls for 
the following frequencies, 
and check output fre-
quency and amplitude on 
electronic counter and rf 
multimeter. Key trans-
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 

2.5 Vrms 
minimum 

50 mVrms maximum. 

Frequency accuracy 
at each frequency 

selected. 

2.5 V rms minimum 
at each frequency 
selected. 

Figure 6-1 

Figures 2-1, 
5-30, 5-32 

Figures 5-30, 5-32 

Figures 2-1, 5-30, 
5-32 

''·? 

.� 

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

STEP OBSERVE REFERENCE 

4. Operability Checks (Cont.) 

i. Set test circuit TTY KEY 2081 to 2089 Hz 
to SPACE and measure 
space tone frequency. 

j. Set test circuit TTY KEY 1911 to 1919 Hz 
to MARK, and measure 
mark tone frequency. 

k. Set RATT SHIFT SELECT 1555 to 1595 Hz 
switch to 850 HZ. With test 
circuit TTY KEY in MARK 
position, measure mark 
tone frequency. 

1. Set test circuit TTY KEY to 2405 to 2445 Hz 
SPACE, and measure space 
tone frequency. 

( ) I ��
�
it�h

-
on front oanel of I Off-scale meter I 

-
I ) 

m. Set USB LINE LEVEL :rre ter +2 dB min. Figure 2-1 
switch on front panel of Off-scale meter 
T-827H/URT to -10 dB. reading is accept-
Observe constant level on able. 
USB LINE LEVEL meter. 

5. RF Checks 

a. Set mode selector switch Figure 2-1 
A2S2 to CW and LOCAL/ 
REMOTE switch A2S1 to 
LOCAL. 

b. Connect cw hand key Figures 2-3, 6-1 
NT-26026 to connector 
A2J2. 

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

d. Connect multimeter 28480- Figure 6-1 
410C to probe-T -connector. 

( ) 

��-

5-14 
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Table 5-5. Maintenance Turn-On Procedure (Continued) .",·· .. •' 

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 A2A21Al8TP3, 
and measure the peak to 
peak (PP) level displayed 
on the oscilloscope. Dis- 8.4 to 9.4 VPP Figure 5-44 
connect test equipment from 
assembly test points. 

d. Connect the two tone gener-
ator and ac voltmeter to 
DATA Audio Input jack 

"�I 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. 

e. Set mode selector switch 
A2S2 to OFF, turn off 
primary power at bulkhead 
supply, disconnect power 
connection from AlA1J3 
and disconnect all test 
equipment. 

,J 

5-17/(5-18 blank) 



( 

( , 

t ) 

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

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

STEP 

I 
OBSERVE 

I 
5. RF Checks (Cont.) 

Selected 
Frequency 
(MHz) 

14.9999 
15.0000 
17.0000 
19.0000 
20.0000 
22.0000 
23.0000 
28.0000 

Tolerance 
(Hz) 

±2.0 
±2.0 
±2.0 
±2.0 
±2. 0 
±2.0 
±2. 0 
±2.0 

I 

NOTE 

If the amplitude is less than 2. 5 Vrms, con
nect rf millivoltmeter 04901-92B-S5 to test 
point A2A4A38TP 1 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). 

6. DATA Mode Checks 

REFERENCE 

a. Set LOCAL/REMOTE switch 
A2S1 to REMOTE, mode se
lector switch A2S2 to USB, 
and DATA/NORMAL switch 
A2Sll to DATA. 

Figure 2-1 

b. Disconnect test circuit and 
connect Two Tone Audio 
Signal Generator 09553-TF-
2005 and AC Voltmeter 
28480-400E to DATA Audio 
Input jack A 1A 1J8 pins A 
and B. Adjust the two tone 
generator for 1300 Hz at 

5-16 

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 

)' 
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TEST DATA FOR FIGURE 5-l 

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-ll AND 98738-30A226280-21-11 FOR 
A2A1 ASSEMBLY. EXTENDER CARDS 98738-0lA226467-01 FOR A2A21A18 AND 
A2A21A19 ASSEMBLIES. 
AMPLIFIER/MODE SELECTOR T.EST FIXTURE TS-3670/WRC-1 (DEPOT ONLY) 
AC VOLTMETER 28480-400E 
'IWO-TONE GENERATOR 09553-TF-2005 
TEST CffiCUIT ILLUSTRATED IN NOTE 7. 

B. THE SPECIFIC NOTES THAT FOLLOW DETAIL DEPOT PROCEDURES FOR TESTING 
THE T-82711/URT IN A FREE STANDING CONFIGURATION. THE 'fEST CffiCUIT SHOWN 
IN SPECIFIC NOTE 7 PROVIDES SWITCHING AND CONTROLS TO $IMULATE 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-l. 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-82711/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-82711/URT TRANSMITTER. THE APC AND PPC V OLTAGES SUPPLIED TO 
THE T-82711/URT WILL BE 3. 84 VDC AND 0 VDC, RESPECTIVELY, WHICH WILL 
DRIVE THE T-82711/URT TO ITS FULL RF OUTPUT. ADDITIONALLY, THE NORMAL 
COMMUNICATION SYSTEM ACTIONS MUST BE TAKEN TO PROVIDE THE DISCRETE 
CONDITIONS REQUffiED 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 thru 7-84. 

E • .  I J INDICATES EQUIPMENT FRONT PANEL MARKING OR TEST STEP. 
'·" . 

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: 
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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) - - -
RA TT 3, 4, 5 - 5, 12 2, 4 
AM 3, 4, 5 6, 12 6, 12 3, 5 
cw - - - 4, 6 
USB 3, 4 8, 12 8, 12 5, 7 
ISB 2, 3, 4, 5, 9, 12 9, 12 6, 8 _j' 
ISB/RA�_:_ (2, :·� 5) and (8, 9) �- _ 

-
-�0, 1:_ � ... 

SPECIFIC NOTES 

1. PRELIMINARY SETUP, FIGURE 5-1, SHEET 1. DISCONNECT JACKS A1A1J4 
THROUGH AlA1J8 AT REAR OF T-827H/URT CASE. EXTEND MAIN FRAME 
CHASSIS FROM CASE AND DEFEAT INTERLOCK. CONNECT DUMMY LOAD TO 
RF OUT JACKAnf98 .• �fiT T-827H/URT �ONTROLS AS FOLLOWS: 

MODE SE 
LOCA 
A ux h .. T,... .... ,/r 

FRE 
Hz sWtte 
DATA/NORMAL SWITCH A2Sll 

2. TEST SETUP. 
a. REMOVE MODE SELECTOR ASSEMBLY A2Al AND AUDIO PROCESSOR 

ASSEMBLIES A2A21A18 AND A2A21A19 FROM MAIN FRAME AND RECONNECT 
USING EXTENDER CABLES AND CARl)S;. 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, AlA1J:l.ff�lA1J5 AND AlA1J6. SET TEST 
CIRCUIT AUDIO LEVEL SWITCH TO SBitAL, AND PTT KEY ON. 

c. ADJUST TWO-TONE GENERATOR FiE' · .. 0 AND 1625 HZ AT 150 mVRMS OUT-
PUT FOR EACH TONE AS MEASURE.:�.· . .  · ;�AUDIO LEVEL TEST POINTS WITH A C  
VOLTMETER 28430-400E. THIS SI : , � EVEL MUST BE MAINTAINED FOR 
EACH OF THE FOI,LOWING TESTS. 

3. TEST STEPS: (REFER TO NOTES 1 

I TS-1 I CONNECT THE AC VOLTMETER . 
INDICATE O. 5 mVRMS NOMINAL. 
SHORT GROUND CONNECTION A rli 

I TS-2 ] USE THE AC VOLTMETER TO 
A2A1A3TP2. METER SHOULD 
LEVEL METER A2Ml SHOULD 
LEVEL SWITCH A2S8 AT -10 
SET MODE SELECTOR SWITCif 
LEVEL AT A2AlA3TP2. 
UNE LEVEL METER A2M1 !SHQUJ.U 
LEVEL SWITFH A2S8 AT -10 

PERFORMING TEST). 

IvuJ.•uu ... A2AlE6. METER SHOULD 
OBE MUST BE SHIELDED WITH 

END. 

500kHz SIGNAL LEVEL AT 
mVRMS NOMINAL. LSB UNE 

-4 dB NOMINALWITH LSB UNE 

, AND MEASURE 500 kHz SIGNAL 
'··u�DICATE 6 mVRMS NOMINAL. LSB 

-4 dB NOMINAL WITH LSB LINE 

I ! 
l 

} 
I 
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NOTES FOR FIGURE 5-1 (CONTINUED) 

SPECIFIC NOTES 

SET MODE SELECTOR SWITCH A2S2 TO ISB RATT, AND MEASURE 500kHz 
SIGNAL LEVEL AT A2AlA3TP2. METER SHOULD INDICATE 6 mVRMS 
NOMINAL. LSB I.JNE LEVEL METER A2M1 SHOULD INDICATE -4 dB 
NOMINAL WITH THE I.SB LINE LEVEL SWITCH A2A8 IN THE -10 dB POSITION. 

ITS-3 I SET MODE SELECTOR SWITCH A2S2 TO LSB. USE THE AC VOLTMETER TO 
MEASURE THE 500 kHz SIGNAL LEVEL AT A2A 1A3E6. METER SHOULD 
INDICATE 10 mVRMS NOMINAL. 

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

r TS-5 I USE AC VOLTMETER TO MEASURE THE 500kHz SIGNAL LEVEL FROM 
FREQUENCY STANDARD ASSEMBLY A2A5 AT A2AlA4E33. METER SHOULD 
INDICATE 175 m VRMS NOMINAL. 

I TS-6 I USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT 
A2A21A19TP4. METER SHOULD INDICATE 100 mVRMS NOMINAL. 

[Ts:!J USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT 
CENTER ARM OF A2A21A19R4. METER SHOUlD INDICATE 90 mVRMS 
NOMINAL. 

f I TS-8 I USE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT PIN. 6 OF 
A2A21T1 SECONDARY. METER SHOULD INDICATE 140 mVRMS NOMINAL. 
I.SB LINE LEVEL METER A2Ml SHOULD INDICATE -4 dB NOMINAL WITH 
I.SB LINE LEVEL SWITCH A2S8 IN -10 dB POSITIONS. 

( 

IT
-
S ... S] SET MODE SELECTOR SWITCH TO USB. CHECK THAT TEST CffiCUIT 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 O. 5 mVRMS NOMINAL. TEST PROBE MUST BE SHIELDED 
WITH SHORT GROUND CONNECTION AT PROBE END. 

ITs-1o l USE THE AC VOLTMETER TO MEASURE THE 500kHz SIGNAL LEVEL AT 
A2AlA3TP1. 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 
500kHz SIGNAL LEVEL AT A2AlA3TP1. METER SHOULD INDICATE 
6 mVRMS NOMINAL. USB LINE LEVEL METER A2M2 SHOULD INDICATE 
+2 dB WITH USB LINE LEVEL SWITCH A2S7 AT-10 dB; AN OFF-8CALE 
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. 





( 

( 

{ 

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

NOTES FOR FIGURE 5-1 (CONTINUED) 

(':fs:...}] SET MODE SELECTOR SWITCH A2S2 TO USB. USE THE AC VOLTMETER TO 
MEASURE THE SIGNAL LEVEL AT TERMINAL A2A1A3E1. METER SHOULD 
INDICATE 10 mVRMS NOMINAL. 

ITs-12 ) uSE THE AC voLTMETER TO MEASURE THE SIGNAL LEVEL AT 
A2AlA1E4. METER SHOULD INDICATE 1.1 VRMS NOMINAL. 

ITS-13 ) USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT 
A2A21A18TP4. METER SHOULD INDICATE 100 mVRMS NOMINAL. 

(TS-141 USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT 
CENTER ARM OF AUDIO AMPLIFIER A2A21A18R4. METER SHOULD 
INDICATE 90 mVRMS NOMINAL. 

ITs-151 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. 

4. PRELIMINARY SETUP, FIGURE 5-1, SHEET 2. 
DISCONNECT JACKS A1A1J4 THROUGH AlAlJS AT REAR OF T-827H/URT 
CASE. EXTEND MAIN-FRAME CHASSIS FROM CASE AND DEFEAT INTER
LOCK. CONNECT DUMMY LOAD TO RF OUT JACK A 1J23. SET 
T -827H/URT CONTROLS AS FOLLOWS: 

CONTROL 

MODE SELECTOR SWITCH A2S2 
LOCAL/REMOTE SWITCH A2S1 
AUX/NORM SWITCH AlS1 
FREQUENCY CONTROLS 
HZ SWITCH A2S6 
DATA/NORMAL SWITCH A2S11 

5. TEST SETUP. 

POSITION 

STDBY 
REMOTE 
AUX 
2.000 MHZ 
000 
DATA 

a. REMOVE MODE SELECTOR ASSEMBLY A2A1 AND AUDIO PROCESSOR 
ASSEMBLIES A2A21A18 AND A2A21Al9 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. PROVIDE THE STANDARD 
LINK 11 NET TEST SIGNAL AND KEY TO CONNECTOR lAlJS. 

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

5-19/(5-20 blank) 





f 

( 

( 

NOTES FOR FIGURE 5-1 (CONTINUEDt 

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

I TS-16 1 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. 

I TS-17 1 USE THE AC VOLTMETER TO MEASURE THE 500kHz SIGNAL LEVEL 
AT A2AlA3TP2. METER SHOULD INDICATE 4 mVRMS NOMINAL. 

SET MODE SELECTOR SWITCH A2S2 TO ISB, AND MEASURE 500 kHz 
SIGNAL LEVELA't>t\:2A.lA37P2. ,M£TER SHOULD INDICATE 2.5 mVRMS 
NOMINAL. 

SET MO DE SELEC 
VOLTMETER CON 
CA TE 4 mVRMS NO n.unn.LI• 
lNDICATE -7 dB NOMINAL 
AT -10 dB. 

I TS..:l8] USE THE AC VOLTMETER TO 
AT A2AlA3E6. METER l'ITT,...m 

(Ts:20) USE AC VOLTMETER TO J.Yu:..n.o 

FREQUENCY STANDARD 
SHOULD INDICATE 175 mVRMS 

I TS-211 USE THE TRUE RMS VOL' 
OF THE AUDIO AMPLIFIER 
SHOULD INDICATE 73 mVRMS 

I TS-221 USE THE TRUE RMS VOLT 
CENTER ARM OF A2A21Al9R4. 
NOMINAL. 

I TS-23 1 USE THE TRUE RMS VOL 
CLIPPER OUTPUT A2A2lA; 
NOMINAL. 

I TS-24l USE THE TRUE RMS 
A2A21A19TP1. ME' 

I TS-251 USE THE TRUE 
SAMPLE LEVEL!'!' 
VRMS NOMINAL. 

LSB, AND OBSERVE AC 
2. METER. SliOULD INDI

METER A2M1 SHOULD 
LEVEL SWITCH A2S8 

THE 500kHz SIGNAL LEVEL 
TE 6.5 mVRMS NOMINAL. 

THE 500 kHz SIGNAL LEVEL 
1. 1 VRMS NOMINAL. 

500kHz SIGNAL LEVEL FROM 
5 AT A2AlA4E33. METER 

L. 

THE SIGNAL LEVEL 
A2A21A19TP4. METER 

SURE THE SIGNAL LEVEL AT 
SHOULD INDICATE 90 mVRMS 

THE SIGNAL LEVEL AT 
SHOULD INDICATE 1. 4 VRMS 

THE SIGNAL LEVEL AT 
E 0.63 VRMS NOMINAL. 

THE TGC AUDIO 
SHOULD INDICATE O. 774 
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NOTES FOR FIGURE 5-1 (CONTINUED) 

( Ts:-26} 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 500kHz SIGNAL LEVEL AT A2A1E6. METER 
SHOULD INDICATE 0.5 mVRMS NOMINAL. TEST PROBE MUST BE SHIELDED 
WITH SHORT GROUND CONNECTION AT PROBE END. 

I TS-27 1 USE THE AC VOLTMETER TO MEASURE THE 500kHz SIGNAL LEVEL 
AT A2AlA3TP1. 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. 

I TS-28 1 USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT 
TERMINAL A2A1A3E1. METER SHOUlD INDICATE 6.5 mVRMS 
NOMINAL. 

ITS-29 1 USE THE AC VOLTMETER TO MEASURE THE SIGNAL LEVEL AT 
A2A1A1E4. METER SHOULD INDICATE 1.1 VRMS NOMINAL. 

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

I TS-31 1 USE THE TRUE RMS VOLTMETER TO MEASURE THE SIGNAL LEVEL 
AT CENTER ARM OF A2A21A18R4. METER SHOUlD INDICATE 90 
mVRMS NOMINAL. 

I TS-32 1 USE THE TRUE RMS VOLTMETER TO MEASURE THE SIGNAL LEVEL AT 
CLIPPER OUTPUT A2A21A18TP3. METER SHOULD INDICATE 1. 4 0  VRMS 
NOMINAL. 

I TS-33 1 USE THE TRUE RMS VOLTMETER TO MEASURE THE SIGNAL LEVEL AT 
A2A21A18TP1. METER SHOULD INDICATE 630 mVRMS NOMINAL. 

J TS-34 l USE THE TRUE RMS VOLTMETER TO MEASURE THE TGC AUDIO SAMPLE 
LEVEL AT A2A21A18TP2. METER SHOULD INDICATE 0. 774 VRMS 
NOMINAL. 

fTs.;.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. 

tTS-36 1 USE THE MULTIMETER T€> MEASURE THE DC VOLTAGE AT A2A21A20TP2. 
METER SHOULD INDICATE APPROXIMATELY 4.3 VDC .  SWITCH DATA/ 

( ) 
NORMAL METER SWITCH A2S6 TO NORMAL. METER SHOULD INDICATE 0 VDC .  
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( NOTES FOR FIGURE 5-1 (CONTINUED) 
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TEST DATA FOR FIGURE 5 -2 

GENERAL NOTES 

A.  TEST EQUIPMENT REQUIRED:  
PLUG-IN UNIT TEST SET TS-2135/WRC - 1  (MODIFIED) 
MULTIMETER 28480-4 10C OR EQUIVA LE NT 
E LEC TRONIC COUNTER AN/USM-207 OR EQUIVA LE NT 
OSCILLOSC OPE AN/USM-28 1 OR EQUIVALE NT 
TEST C IRCUIT ILLUSTRATED IN FIGURE 5 - 1, NOTE 7 
DUMMY LOAD DA -91A/U 

B.  THE SPECIFIC NOTES THAT FOLLOW DETAIL DEPOT PROCEDURES FOR TESTING 
THE T-827H/URT IN A FREE STANDING CONFIGURATION, THE TEST CIRCUIT SHOWN 
IN SPECIFIC NOTE 7 OF FIGURE 5-1  PROVIDES SWITC HING A ND C ONTROLS TO 
SIMULATE THE SHIPBOARD COMMUNICATION SYSTEM.  FOR DEPOT MAINTE NANC E ,  
THE MODULE UNDER TEST MAY ALSO BE OPERATED I N  PLUG -IN UNIT TEST SET 
TS-2135/WR C - 1  (MODIFIED), THE SIGNAL LE VELS INDICATED ON THE F LOW 
DIAGRAM SHALL BE USED TO GUIDE THE SE TTINGS OF THE ASSOCIATED TEST 
GE NERATORS. TS-2135/WRC -1 CONTROL SETTINGS SHA LL C ORRESPOND TO THE 
SE TTINGS OF THE C OUNTERPART CONTROLS OF THE T-827H/URT . 

C .  FOR SHIPBOARD MAINTENANCE,  THE T-827H/URT MAY BE OPERATED A S  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 (2A 1F2A) FROM ITS HOLDER 
ON THE FRONT PANE L OF POWER SUPPLY PP-39 16C /UR. (RECONNECT THE FUSE 
HOLDER AFTER RE MOVING THE 500 V FUSE CARTRIDGE) .  THE POWER -ON 

D. 

SWITCH OF THE AN/URT-23C(V) 1 MAY NOW BE C LOSED TO APPLY OPERATING 
VOLTAGES TO THE T-827H/URT TRANSMITTER. THE APC A ND PPC VOLTAGES 
SUPPLIED TO THE T-827H/URT WILL BE 3 .  84 VDC AND 0 VDC , RESPE CTIVE LY, 
WHICH WILL DRIVE THE T-827H/URT TO ITS FULL RF OUTPUT. ADDITIONALLY, 
THE NORMA L  C OMM UNICATION SYSTEM ACTIONS MUST BE TAKEN TO PROVIDE 
THE DISCRETE CONDITIONS REQUIRED BY THE TEST STEPS IN SPECIFIC NOTE 2. 

'-------J' INDICATES EQUIPMENT FRONT PA NE L MARKING OR TEST STEP .  

E .  REFERENC ES: IF NECESSARY MAKE THE FOLLOWING RE FERENCES: 
FUNCTIONAL DESC RIPTION, PARAGRAPH 3-43 
TROUBLESHOOTING SEQUENCE,  FIGURE 5-17 
CORREC TIVE MAINTENANCE , PARAGRAPH 6-102 
MAINTE NANCE SCHEMATIC, FIGURE 5-42 
PHYSICA L LOCATION OF TEST POINTS, FIGURE 7-76 

SPECIFIC NOTES 

1 . PRE LIMINARY SE TUP. DISCONNECT JACKS AlA1J4 THROUGH A1A 1J8 AT REAR 
OF T-827H/URT. CONNECT TEST CIRC UIT SHOWN IN NOTE 7 OF FIGURE 5 - 1  TO 
A lA 1J3 AND A 1A1J4, AND SET TEST CIR C UIT CW/RATT KEY ON. EXTE ND MAIN 
FRAME C HASSIS, DE FEAT INTER LOCK, AND C ONNEC T DUMMY LOAD DA -9 1A/U 
TO A 1A1J23. 

5 -29 
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TEST DATA FOR FIGURE 5-2 (CONTINUED) 

SPECIFIC NOTES (CONTINUED) 

C ONTROL 

MODE SELEC TOR SWITC H A 2S2 
LOCAL/REMOTE SWITCH A 2S 1  
AUX /NORM SWITC H A 1S 1  
FREQUENCY CONTROLS 
Hz SWITCH A 2S6 
DATA/NORMAL SWITC H  A 2Sl l 

POSITION 

RATT 
RE MOTE 
AUX 
2.000 MHz 
000 
NORMAL 

2. TEST STEPS: 

WITH RATT SHIFT SE LE C T  SWITCH A2S10 IN 850 Hz POSITION, SE T TEST 
C IRC UIT TTY KEY TO MARK, AND MEASURE THE FREQUENCY AT A 2A9A1TP5 
WITH ELEC TRONIC COUNTER. IT SHOULD READ 3 150 ±40 Hz . SE T TEST 
C IRCUIT TTY KEY TO SPAC E.  FREQUENCY SHOULD BE 4850 ±40 Hz. SET 
RATT SHIFT SE LEC T  SWITCH A 2S 10 TO 170 Hz AND TEST CIRCUIT TTY KEY 
TO MARK. FREQUENCY SHOULD BE 3830 ±8 Hz. SE T TEST CIRCUIT TTY 
KEY TO SPACE. FREQUE NCY SHOULD READ 4 170 ±8 H z .  

I Ts-2 ! SE T TEST CIRC UIT TTY KEY To MARK, AND MEASURE THE VOLTAGE BE
TWEEN A 2A9A 1TP 1 AND A 2A9A 1TP2. IT SHOULD READ BETWE E N  2. 0 AND 
6 .  8 VOLTS. 

5 -30 

USE OSCILLOSC OPE TO MEASUR E AC SIGNAL AT A2A9TP4 . IT SHOU LD 
INDICATE 1. 2 ±0 , 2 V P-P WITH A PERIOD OF EXAC TLY 1 MIC ROSEC OND. 
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A .  TEST EQUIPMENT 

TEST DATA FOR FIGURE 5-3 

GENERAL NOTES 

DUMMY LOAD DA -91A/U 
MULTIMETER AC -OC AN/USM-3 11 
AC VOLTMETER 28480-400E 
TEST CIRCUIT ILLUSTRATED IN FIGURE 5-1, NOTE 7 
EXTENDER CABLES 30A22627 1-21-11 AND 30A226280-21- 11.  
AMPUFIER/MODE SELEC TOR TEST FIXTURE TS-3670/WRC - 1  
SPEC TRUM ANALYZER 28480-8553B-E03 
SAMPLER BOX B (FIGURE 6-1) 

B. THE SPECIFIC NOTES THAT FOLLOW DETAIL DEPOT PROCEDURES FOR TESTING 
THE T -827H/URT IN A FREE STANDING CONFIGURATION. THE TEST CffiCUIT 
SHOWN IN SPECIFIC NOTE 7 OF FIGURE 5 -l PROVIDES SWITCHING AND C ONTROLS 
TO SIMULATE THE SHIPBOARD COMMUNICATION SYSTEM. FOR DEPOT MAINTE
NANCE , THE MODULE UNDER TEST MAY ALSO BE OPERATED IN AMPUFIER/MODE 
SELEC TOR TEST FIXTURE TS-3670/WRC-1. THE SIGNA L LEVELS INDICATED ON 
THE SIGNAL FLOW DIAGRAM SHALL BE USED TO GUIDE THE SE TTINGS OF THE 
ASSOCIATED TEST GENERATORS. TS-3670/WRC- 1  CONTROL SETTINGS SHALL 
C ORRESPOND TO THE SETTINGS OF THE COUNTERPART CONTROLS OF THE 
T -827H/URT . 

C .  FOR SHIPBOARD MAINTENANCE, THE T-827H/URT MAY B E  OPERATED A S  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 PANE L OF POWER SUPPLY PP-39 16/UR. (RECONNEC T  
THE FUSE HOLDER AFTER REMOVING THE 500 V FUSE CARTRIDGE.) THE POWER
ON SWITCH OF THE AN/URT -23C(V)l MAY NOW BE C LOSED TO APPLY OPERATING 
VOLTAGES TO THE T-827H/URT TRANSMITTER. THE APC A� PPC VOLTAGES 
SUPPUED TO THE T-827H/URT WILL BE 3. 84 VOC AND 0 VDC, RESPECTIVELY, 
WHICH WILL DRIVE THE T-827H/URT TO ITS F ULL RF OUTPUT. ADDITIONALLY, 
THE NORMAL COMMUNICATION SYSTEM ACTIONS MUST BE TAKEN TO PROVIDE 
THE DISCRETE CONDITIONS REQUffiED BY THE TEST STEPS IN SPECIFIC NOTE 2. 

D. REFERENCES: IF NECESSARY, MAKE THE FOLLOWING REFERENCES: 
FUNCTIONAL DESCRIPTION, PARAGRAPH 3-5 1  
TROUBLESHOOTING SEQUENCE,  FIGURE 5-18 
CORRECTIVE MAINTENANCE, PARAGRAPH 6-45 
MAINTENANCE SCHEMATIC, FIGURE 5-29 
PHYSICAL LOCATIO N OF TEST POINTS, FIGURE 7-12 

E. MODE SE LECTOR SWITCH A2S2 CONTACT CONNECTIONS FOR VARIOUS MODES 
AS FOL LOWS: 

MODE A2S2-A-F A2S2-E -R 

LSB NONE NONE 
BATT 10-12 NONE 
AM 1-11 NONE 
cw 2-12 3-4 
USB 1-3 NONE 
ISB NONE 5 -6 
ISB/RATT 3-5 NONE 



GENERAL NOTES (C ONTINUED) 

F .  ALTERNATE CARRIER REINSERTION SWITC H A2A1Sl CONNECTIONS ARE SHOWN IN 
LOWER LEFT CORNER OF SIGNAL FLOW DIAGRAM. 

SPECI FIC NOTES 

1. PREliMINARY SETUP. DISCONNEC T CABLES FROM JACKS A 1A1J4 THROUGH 
· A lA 1J8 AT REAR OF T-827H/URT CASE. EXTEND MAIN FRAME CHASSIS FROM 

CASE AND DEFEAT INTERLOCK. CONNEC T DUMMY LOAD TO R F  OUTPUT 
JACK A 1J23 . 

CONTROL 

MODE SELEC TOR SWITCH A2S2 
LOCAL/REMOTE SWITCH A2S 1 
AUX/NORM SWITCH A 1S1 
FREQUENCY CONTROLS 
Hz SWITCH A2S6 
DATA/NORMAL SWITCH A2Sll 

2 .  TEST SETUP. 

POSITION 

STDBY 
REMOTE 
AUX 
2. 000 MHz 
000 
NORMAL 

a. REMOVE MODE SELEC TOR ASSEMBLY A2A 1 FROM MAIN FRAME AND 
C ONNECT EXTENDER CABLES. REMOVE MODE SELEC TOR COVER. 

b. CONNECT TEST CIRCUIT SHOWN IN NOTE 7 OF FIGURE 5- 1 TO AlA 1J3 AND A1A 1J4 .  

c. E NSURE THAT NO AUDIO I NPUTS ARE BEI NG APPliED TO THE TRANSMITTER. 

I TS- 1 1 SET A2S2 IN cw POSITION. WITH AC VOLTMETER MEASURE THE VOLTAGE 
AT A2AlA1E 14 , 32, 33. VOLTAGE SHOULD BE AS INDICATED. 

I TS-2 1 SE T A2S2 IN AM POSITION. WITH MULTIMETER MEASURE THE VOLTAGE AT 
A2AlA4E 17. VOLTAGE SHOULD BE AS INDICATED. 

SE T A2S2 IN CW POSITION. WITH AC VOLTMETER MEASURE THE VOLTAGE 
AT A2AlA4E2 . VOLTAGE SHOULD BE AS INDICATED. 

SET MODE SELECTOR SWITCH A2S2 TO STDBY. REPlACE MODE SELEC TOR 
COVER AND PLUG INTO CHASSIS. C ONNECT SPECTRUM ANALYZER 28480-
8553B-E03 TO A 1J23 THROUGH SAMPLER BOX BAS SHOWN IN FIGURE 6-1. 
SE T THE CARRIER REINSERTION SWITCH TO 0 AND THE MODE SELEC TOR 
SWITCH TO USB. SET TEST CIRCUIT PTT KEY ON, AND NOTE THE 500 kHz 
REINSERTION AMPUTUDE LEVE L ON THE SPECTRUM ANALYZER. ADJUST 
APC CONTROL ON TEST CIRCUIT FOR 5 VDC AS READ ON MULTIMETER 
AN/USM-3 11 CONNECTED TO APC MONITOR JACK. .'11118 LEVEL IS TO BE 
USED AS A ZERO REFERENCE READING. SET THE CARRIER REINSERTION 
SWITCH TO - 10; THE AMPliTUDE LEVEL ON THE $}JECTRUM ANALYZER 
SHOULD BE REDUCED 10 dB (±1 dB). SET THE C - � · R REINSERTION 
SWITCH TO -20; THE AMPLITUDE LEVE L ON T . CTRUM ANALYZER 
SHOULD BE REDUCED 20 dB (± 1 dB). SET THE C R REINSERTION 
SWITCH TOCO; THE AMPliTUDE LEVE L ON THE . CTRUM ANALYZER 
SHOULD BE REDUCED AT LEAST 4 0  dB. 
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TEST DATA FOR FIGURE 5 -4 

GENERAL NOTES 

A. TEST EQUIPMENT REQUIRED: 

B. 

P LUG-IN UNIT TEST SET TS-2135/WRC-1 
MULTIMETER 28480-410C OR EQUIVALENT 
AC VOLTMETER 28480-400E 
RF SIGNAL GENERATOR 28480-8640B-001-003 OR EQUIVALENT (2 REQUIRED) 
OSCILLOSCOPE AN/USM-28 1  OR EQUIVA LENT 
FREQ�NCY STANDARD AN/URQ- 10 OR 28480-8640B -001-003 . 

C .  RE MAKE THE FOLLOWING REFERENC ES: 
FUNCTIONAL 3-59 
TROUBLE 
CORRECTIVE MAIN 
MAINTENANCE SCHEMA 

. PHYSICAL LOCATION OF TEST E 7-79 

SPECIFIC NOTES 

1. PRELIMINARY SETUP. REMOVE IF AMPLIFIER A2A 12Al FROM T 
REMOVE DUST COVER FROM A2A12A 1 AND PLACE IN PtUG-fiiU�uT T. 
C ONNECT RF SIGNAL GENERATOR TO 500 kHz IF INPUT JACK:ti!JN TEST 
SET RF SIGNAL GENERATOR OUTPUT FOR 500kHz. APPLY POWER TO 
TEST SET. 

2 .  TEST SETUP. 

a. WITH AC VOLTMETER MEASURE THE VOLTAGE AT A2A 12A 1TP1. ADJUST 
OUTPUT OF RF SIGNAL GENERATOR UNTIL THE VOLTAGE MEASURED AT 
A2Al2A1TP 1 IS 1. 1 mVRMS. 

b. WITH DIGITAL MULTIMETER MEASURE THE VOLTJ\GE AT A2A 12A 1TP3 
AND ADJUST TEST SET PPC CONTROL FOR READ!� OF 0 VDC ON 
DIGITAL MULTIMETE.R.� f . 

' 

c. WITH DIGITAL MULTIMETER 14EASURE THE VOLT,t'\tE AT A2A 12A 1TP4 
AND ADJUST TEST SET APC CONTROL FOR READINJ; OF 3. 86 VDC ON 
DIGITAL MULTIMETER. ·�. 

' 

d. CONNEC T AC VOLTMETER TO 500 kHz IF OUTPUT .. C K  OF TEST SET. 

3. TEST STEPS. 

I TS-1 1 § 
OBSERVE SIGNAL OUTPUT AT A2A12A 1TP2 ON AC toLTMETER. 
SIGNAL SHOULD MEASURE 5 ±0. 5 mVRMS. (ADJU� A2A12A 1R27 
TO MEE T  REQUIREMENT). •· 

t � 



TEST DATA FOR FIGURE 5-4 (CONTINUED) 

SPECIFIC NOTES (CONTINUED) 

I TS-2 1 INCREASE APC VOLTAGE TO ITS MAXIMUM VALUE (8. 0 VDC) USING 
THE TEST SET APC CONTROL. OBSERVE SIGNAL OUTPUT AT A2A l2-
A lTP2 ON AC VOLTMETER. SIGNAL SHOUlD MEASURE APPROXI
MATE LY ZERO. RE TURN APC VOLTAGE TO 3. 86 VOC MEASURED 
AT A2Al2A lTP4. 

I TS-3 I INCREASE PPC VOLTAGE TO ITS MAXIMUM VALUE (5 . 0 VDC ) USING 
THE TEST SET PPC CONTROL. OBSERVE SIGNAL OUTPUT AT 
A 2A l2A lTP2 ON AC VOLTMETER. SIGNAL SHOULD MEASURE 
APPROXIMATELY ZERO. 

I TS-4 I SET APC TO 3 .  86 VOLTS. CONNEC T 5 00 kHz INPUT FROM SIGNAL 
GENERATOR TOA2Al2Pl-A2 (500kHz CARRIER REINSERTION) AT 
A LEVE L OF 2 . 5  mVRMS. OBSERVE SIGNAL OUTPUT AT 
A2A12AlTP2 ON AC VOLTMETER. SIGNAL SHOULD MEASURE 
APPROXIMATE LY 5 mVRMS. 
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Control, Signal Flow Diagram 
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TEST DATA FOR FIGURE 5-5 

GENERAL NOTES 

A. TH E TESTS DESCRIBED IN TH E FOLLOWING TEST DATA ARE TO BE 
PERFORMED AT DEPOT ONLY. 

B. TEST EQUIPMENT REQUIDED: 
TRANSLATOR/SYNTH ESIZER TEST FIXTURE TS-3665/WRC-1 

OSCILLOSCOPE AN/USM-281 OR EQUIVALENT 
SPECTRUM ANALYZER 28480-8553B-E03 WITH AC PROBE 284 80-1121A 

FREQUENCY STANDARD AN/URQ-10 OR EQUIVALENT 

ELECTRONIC COUNTER AN/USM-207 OR EQUIVALENT 

C. REFERENCES. IF NECESSARY MAKE TH E FOLLOWING REFERENCES: 

FUNCTIONAL DESCRIPTION, PARAGRAPH 3-65 

TROUBLESHOOTING SEQUENCE, FIGURE 5-20 

CORRECTIVE MAINTENANCE, PARAGRAPH 6-77 

MAINTENANCE SCHEMA TIC, FIGURE 5-33 
PHYSICAL LOCATION OF TEST POINTS, FIGURE 7-65 

D. • INDICATES SIGNAL FLOW. 

E. --i r-- INDICATES BREAK POINTS USED TO REDUCE DIAGRAM CLUTTER. 
TO FIND MATING END OF BROKEN LINE, PROCEED IN PARALLEL WITH 
DIAGRAM BORDER. 

SPECIFIC NOTES 

1. PREliMINARY SETUP: PLACE TRANSLATOR/SYNTHESIZER ASSEMBLY A2A6 ON 
DEPOT TEST FIXTURE. BE SURE CONNECTORS AND COUPLERS ARE PROPERLY 
MATED. REMOVE LEFT SIDE COVER OF A2A6. SET CONTROLS ON TEST 
FIXTURE TO TEST A WRC-1 100Hz INCREMENT TRANSLATOR/SYNTHESIZER 
ASSEMBLY IN TRANSMIT MODE. MAINTAIN A NORMAL +20 VDC SUPPLY LEVEL. 

2. TEST SETUP: 

a. CONNECT FREQUENCY STANDARD 5 MHz OUTPUT TO EXTERNAL 5 MH z 
INPUT JACK ON REAR OF TEST FIXTURE. 

b. CONNECT RF MILliVOLTMETER TO 10 MHz REFERENCE JACK ON REAR OF 
TEST FIXTURE. ADJUST 10 MHz LEVEL FOR A METER INDICATION OF 
30 ±10 mVRMS. 

c .  SET TEST FIXTURE CONTROLS TO 21.505 MHz. 

d. SET 500 kHz INPUT LEVEL AT A2A6A8TP7 FOR -37 dBm (3 mVRMS). 

e. CONNECT SPECTRUM ANALYZER AND AC PROBE TO A2A6A8TP6. 

I TS-1 1 WITH SPECTRUM ANALYZER AND AC PROBE MEASURE THE OUTPUT AT 
A2A6A8TP6. FREQUENCY AND AMPI.JTUDE SHOULD BE AS INDICATED. 
REPEAT AT 22.505 MHz. TS2 - TS6 ARE SHOWN FOR TROUBLE SHOOTING 
IN THE EVENT THAT TS-1 MEASUREMENT IS UNSUCCESSFUL. 
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I TS-2 I 

I TS-3 I 

( TS-4 I 

l Ts-5 1 

I Ts-s l 
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SPEC IFIC NOTES FOR FIGURE 5-5 (CONTINUED) 

WITH OSCILLOSC OPE AND E LECTRONIC COUNTER MEASURE THE 
FREQUENC Y AND PEAK-TO-PEAK VOLTAGE AT A2A6A8E 9. WAVEFORM 
SHOULD BE A SINEWAVE WITH FREQUENCY AND AMPLITUDE AS 
INDICATED. 

WITH OSC ILLOSCOPE AND E LECTRONIC COUNTER MEASURE THE 
FREQUENCY AND PEAK-TO-PEAK VOLTAGE AT A2A6A8E 8. WAVEFORM 
SHOULD BE A SINEW AVE WITH FREQUENCY AND A MPLITUDE AS 
INDICATED. 

WITH OSC ILLOSC OPE AND E LECTRONIC COUNTER MEASURE THE 
FRE<:'UENCY AND PEAK-TO-PEAK VOLTAGE AT A2A6A8E6. WAVE FORM 
SHOULD BE A SINEWAVE WITH FREQUE NCY AND AMPLITUDE AS 
INDICATED. 

WITH SPE C TRUM ANA LYZE R  AND FET PROBE MEASURE THE OUTPUT AT 
PIN 4 OF A2A6A8FL 1. FREQUENCY AND MINIMUM AMPLITUDE SHOULD 
BE AS INDICA TED. 

WITH SPECTRUM ANA LYZER AND FET PROBE MEASURE THE OUTPUT AT 
PIN 3 OF A2A6A8FL3 .  FREQUENCY AND MINIMUM AMPLITUDE SHOULD 
BE AS INDICATED .  j 
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TEST DATA FOR FIGURE 5-6 

A. TEST EQUIPMENT REQUIRED: 
RF DUMMY LOAD DA-9 1A/U 
MULTIMETER 28480-4 10C 

GENERAL NOTE S 

R F  SIGNAL GENERATOR 28480-8640B-00 1-003 OR EQUIVA LENT 
R F  AMPLIFIER TEST FIXTURE TS-3685/WRC-1 
TEST CIRCUIT ILLUSTRATED IN FIGURE 5-1, NOTE 7 

B .  THE SPECIFIC NOTES THAT FOLLOW DETAIL DEPOT PROCEDURES FOR TESTING 
THE T -827H/URT IN A FREE STANDING CONFIGURATION. THE TEST CIRCUIT 
SHOWN IN SPECIFIC NOTE 7 OF FIGURE 5-1 PROVIDES SWITCHING AND CONTROLS 
TO SIMULATE THE SHIPBOARD COMMUNICATION SYSTE M. FOR DEPOT MAINTE
NANCE, THE MODULE UNDER TEST MAY A LSO BE OPERATED IN RF AMPLIFIER 
TEST FIXTURE TS-3685/WRC -1.  THE SIGNAL LEVELS INDICATED ON THE FLOW 
DIAGRAM SHALL BE USED TO GUIDE THE SE TTINGS OF THE ASSOC IATED TEST 
GENERA TORS. TS-3685/WRC -1 CONTROL SETTINGS SHA LL CORRESPOND TO THE 
SETTINGS OF THE COUNTERPART CONTROLS OF THE T -827H/URT. 

C .  FOR SHIPBOARD MAINTENANCE, THE T-827H/URT MAY BE OPERATED A.S 
THE AN/URT-23C (V) l. THE AM-3924C (P)/URT PORTION OF THE AN/URT 
MUST BE DISABLED BY REMOVAL OF THE 500 V FUSE ( 2A1F2A) FROM 
ON THE FRONT PANEL OF POWER SUPPLY PP-39 16C /UR. (RECONNEC.T 
HOLDER A FTER REMOVING THE 500 V FUSE CARTRIDGE. ) THE POWER 
OF THE A N/URT-23C (V) l MAY NOW BE C LOSED TO APP LY OPERATING 
TO THE T-827H/URT TRANSj{ITTER. THE APC AND. PPC VOLTAGES 
THE T -827H/URT WILL BE a: 84 VOO AND 0 VOO , RESPEC TIVELY, WHICII 
DRIVE THE T-827H/URT TO ITS FULL RF OUTPUT. ADDI':riONALLY, THt 
C OMMUNICATION SYSTEM ACTIONS MUST BE TAKEN TO PROVIDE THE 
C ONDITIONS REQUIRED BY THE TEST STEPS IN SPECIFIC NOTE 3.  

D . I I INDICATES EQUIJ_)ME NT FRONT PANE L MA:RKING OR TEST STEP. 

E .  RE FERENCES. IF NECESSARY, MAKE THE FOLLOWING REFERE NCES: 
FUNCTIONAL DESCRIPTION,::PARAGRAPH 3-74 
TROUBLESHOOTING SEQUENCE, FIGURE 5-21 
CORREC TIVE MAINTENANCl, PARAGRAPH 6-55 
MAINTENANCE SCHEMATIC/ FIGURE 5-30 
PHYSICAL LOCATION OF TEST POINTS, FIGURES 7-13 , 7-16, 7-20 THROUGH 7-47 

F .  • INDICATES SIGNAL FLOW. 

G .  ---:f J-- INDICATES BREAK POINTS USED TO REDUCE DIAGRAM C LUTTER. TO 
FIND MATING END OF BROIG:N LINE , PROCEED IN PARALLE L WITH DIAGRAM 
BORDER . 

SPECIFIC NOTES 

1. PRE LIMINARY SETUP. DISCONNECT JACKS A 1A1J4 THROUGH J8 AT REAR OF 
T-827H/URT CASE. EXTE ND MAIN FRAME CHASSIS FROM CASE AND DE FEAT 
INTER LOC K. CONNECT DUi;M¥ LOAD DA -9 1A/U TO :RF OUT JACK A 1J23 . 
CONNEC T TEST CIRCUIT SH()WN IN NOTE 7 OF FIGURE 5 - l  TO A 1A 1J3 AND 
A lA1J4 AND SET T-827H/URT CONTROLS AS FOLLOWS: 

I 
J 

l 



CONTROL 

SPECI FIC NOTE S  (CONTINUED) 

POSITION 

MODE SE LEC TOR SWITCH A 2S2 
LOCAL/REMOTE SWITC H A 2S l  
AUX/NORM SWITCH A lSl 
FREQUENCY CONTROLS 
HZ SWITCH A 2S6 

2.  TEST SETUP. 

cw 
REMOTE 
A UX  
2. 000 MHZ 
000 

a. RE MOVE TRANSlATOR/SYNTHESIZ E R  ASSEMBLY A 2A6 !<'ROM 
MAIN FRAME AND C ONNECT THE OUTPUT OF THE RF SIGNA L  
GE NERATOR T O  A2A4A38TP1 AND A 2A4A38T P 2  (GROUND) 

b. SET THE RF SIG NA L  GE NERATOR O UTPUT FOR A CW 
FREQUENCY OF 2. 000 MHZ AT 3 . 5 mVRMS. 

c. $ET TEST CIRC UIT CW IRA TT KEY ON. 

3 .  TEST STEPS: 

REFE;R TO NOTES 1 AND 2 BE FORE PERFORMING TEST. MEJ\SJ;Jj,l� ·�HE RF OUTPUT VOLTAGE FROM A 2A4TP3 
TO A2A4TP4 (GROUND) WITH E LEC TRONIC MULTI
METER. MULTIMETER SffOULD READ 2. 5 VRMS 
MINIMUM. (llf GAIN A2AiA38R6 SET TO MEE T  THIS 
REQUmEM�N'f ) .  

VOLTAGE FROM A 2A4TP 2  T O  A2A4TP 1 
ELECTRONIC MULTIMETER. VOLT 
AS INDICATED. 

1 'fS-:3l'DASURE tHE VOLTAGE :FROM JUNCTION OF 
· A 2A4A20C · · .· · . . 

. . A.ND RF AMP LIFIER BASE -
P LATE 

. . 
TRONIC MULTIMETEE. 

VOL INDICATED .  

* MEASUREME 
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TEST DATA FOR FIGURE 5-7  

GENERAL NOTES 

A .  TEST E QUIPMENT RE QUIRED: 
FREQUENCY STANDARD TEST FIXTURE TS-3667 /WRC - 1. 
OSCILLOSCOPE AN /USM-28 1 OR E QUIVA LE NT 
MULTIMETER, AC -DC , AN/USM-3 1 1  OR E QUIVA LE N T  
FRE QUE NCY STANDARD AN/URQ-10 
DIGITA L  MULTIMETER 89536- 8800A/AA, OR E QUIVA LE N T  
RF MILLIVOLTMETER 04901-92B-S5 OR E QUIVA LENT 
E LECTRONIC COUNTER AN /USM-207 OR EQUIVALENT 

B .  TESTS TO BE PER FORMED IN DEPOT ON LY. 
C . R EFEREN C ES: 

D .  

E .  

F .  

G .  

FUN CTIONAL DESCRIPTION , PARAGRAPH 3-86 
TROUBLE SHOOTING SEQUENC E FIGURE 5-22 
CORREC TIVE MAINTENAN C E ,  PARAGRAPH 6-67 
MAIN TENANC E SCHEMATIC . FIGURE 5 -3 1  
PHYSICAL LOCATION OF TEST POIN TS, FIGURE 7-60 

...__ __ __,! INDICATES FRONT PANE L MARKING OR TEST STEP.  

• INDICATES SIGNA L FLOW. 

.. INDICATES FE EDBAC K. 

---( f-- INDICATES BREAK POINTS USED TO REDUC E  DIAGRAM C LUTTER .  
TO FIND MATING END O F  BROKEN LINE PROC E E D  FROM BREAK POINT IN 
PARALLE L WITH DIAGRAM BORDER.  

H .  WHEN USIN G THE OSCIL LOSCOPE TO MEASUR E THE FREQUENCY , SET THE 
TIME/DIV TO 2 uSEC TO VIEW 500 kHz , 0 ,  1 uSEC TO VIEW 10 MHz , l uSEC 
TO VIEW 1 MHz , 0 . 2 uSEC TO VI EW 5 MHz . 

SPECIFIC NOTES 

1. PRE LIMINARY SETUP. SE T A2A5A2S1 TO INT/COMP POSITION. P lAC E  FRE 
QUENCY STANDARD ASSE MBLY A2A5 ON TEST FIXTURE . APPLY POWER, SE T 
POWER SWITC H TO "OVEN" POSITION, SE T RF LOAD SE LEC T SWITCH TO "LOAD" 
POSITION. ALLOW 1 HOUR MINIMUM TIME FOR STANDARD FREQUE NC Y OSCIL
lATOR TE MPERATURE TO STABILIZE.  SET POWER SWITCH TO "OPERATE " 
POSITION . 

2 .  TEST SE TUP. 

a .  

b. 

c .  

CONNEC T OSCILLOSCOPE TO SC OPE CONNEC TOR ON REAR PANE L  OF 
TEST FIXTURE . 

CON N E C T  R F  MILLI VOL TME TER TO R F V TVM CON NECTOR ON REAR 
PAN E L  OF TEST FIXTUR E.  

CON N EC T  ELEC TRON IC COUNTER TO COUN 1 E R  CON N E CTOR ON R EAR 
PAN E L  OF TEST FIXTUR E.  
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TEST DATA FOR FI GURE 5-7 (CONTIN UED) 

SPECI FI C  NOTES (CON TINUED) 

d. SE T SERVICE PROBE SE LEC T SWITC H TO OFF POSITION . 

3. TEST STEPS: 

I TS-2 1 

I TS-3 1 

I TS-4 1 

I TS-5 1 

I TS-6 l 

SET FREQUE NCY OUTPUT SE LEC T  SWITC H TO INT 5 MHz POSITION. 
OBSERVE SINEWAVE .  C OUNTER READING AND RF MILLIVOLTMETER 
READING SHOULD BE AS INDICATED. 

SE T FREQUENCY OUTPUT SE LEC T  SWITCH TO 1 MHz POSITION . 
OBSERVE SINEWAVE, C OUNTER READING AND RF MILLIVOLTME TER 
READIN G SHOULD BE AS INDICA TED. 

SET FRE QUENC Y OUTPUT SE LE C T  SWITCH TO 500 kHz A l  POSITION. 
OBSERVE SIN EWAVE. C OUNTER READING AND R F  MILLIVOLTMETER 
READING SHOULD BE AS INDICA TED. 

SET FRE QUENCY OUTPUT SE LEC T  SWITC H TO 500 kHz A2 POSITION . 
OBSERVE SINEWAVE.  C OUNTER READING AND RF MILLIVOLTMETER 
READING SHOULD BE AS INDICA TE.D. 

SET SE LEC TOR SWITCH TO 10 MHz POSITION. OBSE RVE SIN EWAVE . 
C OUNTER READING AND RF MILLIVOLTME TER READING SHOULD 
BE AS INDICA TED . 

CONNECT RF SIGNA L GENERATOR TO EXTERNA L 5 MHZ INPUT CONNEC TOR 
ON TEST FIXTURE. SE T FREQUE NCY Olo' RF SIGNAL GENERATOR TO 
APPROXIMATE LY 5, 0001 MHz AT A MINIMUM OUTPUT LEVE L OF 1 VOLT . 

SE T A2A5A2Sl TO EXT NORMAL. SET FREQUENCY OUTPUT SE LEC T 
SWITC H TO INT 5 MHZ POSITION. COUNTER WILL INDICATE THE 
SIGNAL GENERATOR FREQUENC Y .  WHILE OBSERVING COUNTER, TURN 
EXT 5 MHz LEVE L ADJUST CONTROL ON TEST FIXTURE DOWN AS FAR 
AS IT WILL GO, COUNTER WILL INDICATE A FREQUENCY SHIFT , 
CONFIRMING THAT INTERNA L  OSC ILlA TOR HAS BEE N  SE LEC TED. 

4. ALTERNATE C OMPARATOR LAMP C IRCUIT. 

E li5 
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TEST DATA FOR FIGURE 5-8 

GENERAL NOTES 

A. TEST E QUIPME NT REQUIRED : 
TRANSIA TOR/SYNTHESIZ ER TEST FIXTURE TS-3 665/WRC - 1  
EXTENDER CARD 98738-0 lA22839 6-01 FOR FREQUE NCY GENERATOR A2A 6A 16 
OSCIL LOSCOPE AN/USM-281 OR E QUIVA LEN T 
MULTIMETER, AC -DC , AN/USM-3 1 1  OR E QUIVALENT 
FREQUENCY STANDARD AN/URQ- 10 
DIFFER�NTIAL VOLTME TER AN /USM-38 1  OR E QUIVALEN T 
SPEC TRUM ANALYZER 28480-8553B-E 30 
AC PROBE 2 8480-112 1A  
E LEC TRONIC COUNTER AN /USM -207 OR EQUIVA LENT 

B.  TESTS TO BE PERFORMED IN DEPOT ONLY. 

C .  RE FERENCES. IF NEC ESSARY, MAKE THE FOLLOWING RE FERENC ES: 

D. 

E .  

F .  

G. 

H. 

FUNCTIONAL DESCRIPTION, PARAGRAPH 3-95 
TROUBLESHOOTING SEQUENC E ,  FIGURE 5-23 
CORREC TIVE MAINTENANCE, PARAGRAPH 6-77 
MAINTENANCE SC HE MATIC , FIGURE 5 -38 
PHYSICAL LOCATION OF TEST POINTS, FIGURE 7-70 

WAVE FORMS, TABLE 6-7. 

LOGIC HIGH STATE AND LOGIC LOW STATE VOLTAGES ARE DE FINED AS: 
HIGH: 2 . 4 TO 5 .  0 VDC 
LOW: O. O T0 0. 4 VDC 

'------J' INDICATES FRONT PANE L MARKING OR TEST STE P .  

_. INDICATES SIGNA L F LOW. 

.. INDICATES FEEDBAC K. 

SPECIFIC NOTES 

1 .  PRE LIMINARY SETUP. P LAC E  TRANSLATOR/SYNTHESIZ E R  ASSE MBLY A 2A 6  
ON TEST FIXTURE. RE MOVE C OVER FROM ASSE MBLY. R E LEASE LATCHES 
AND RE MOVE FREQUENCY GENERATOR SUBASSE MBLY A 2A 6A16.  P LACE 
EXTENDER BOARD IN A2A6A16 LOCATION AND MATE C ONNEC TOR A2A 6A 1 6P 1  
WITH CONNECTOR ON EXTENDER BOARD. PREPARE T HE TEST FIXTURE BY 
SETTING ITS CONTROLS TO TEST A WRC - 1  100 HZ TYPE MODULE IN THE 
TRANSMIT MODE . DO NOT APP LY POWER TO TEST FIXT URE . 

2 .  TEST SETUP . 

a. C ONNE C T  DIF FERENTIA L VOLTMETER TO APPROPRIATE C ONNEC TOR 
ON TEST FIXTURE FRONT PANE L, 

b. CONNEC T FREQUENCY STANDARD AN/URQ- 10 5 MHZ OUTPUT TO 
EXT 5 MHZ INPUT CONNECTOR ON REAR OF TEST FIXTURE . 
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TEST DATA FOR FIGURE 5-8 (CONTINUED) 

SPECIFIC NOTES (CONTINUED) 

3 .  PRE liMINARY CHEC K .  

a .  SET METER OUTPUT SE LEC TOR TO +20 VDC . APPLY POWER. METER 
SHOULD INDICATE + 19 .  9 TO +20. 1 VDC, 

b. SET METER OUTPUT SE LEC TOR TO +4 VDC . METER SHOULD INDICATE 
+4. 0 TO +4 . 4  VDC . 

c .  DISCON NEC T DIF FE RE NTIAL VOLTMETER. 

4. TEST STEPS: 

( TS- 1 j REFER TO NOTES 1,  2 ,  A ND 3 BE FORE PERFORMING TEST. C ONNECT 
SPECTRUM A NA LYZE R  WITH AC PROBE TO A2A 6A 16E 1 AND BY MEANS 
OF 10 MHz LE VE L C ONTROL ON TEST FIXTURE ADJUST FOR AN INPUT 
LEVE L OF 30 mVRMS. 

NOTE 

THE FOLLOWING TEST STEPS ARE PERFORMED WITH OSCILLO
SCOPE AN/USM-28 1  OR E QUIVALEN T, EXCEPT FOR TEST STEP 8 
WHICH RE QUIRES USE OF DIFFERENTIAL VOLTMETER AN/USM-
3 8 1  OR E QUIVA LENT. 

I TS-2 I OBSERVE WAVE FORM c AT A,2A6A 16TP4.  FREQUENCY AND AMPliTUDE 
TO BE AS INDICATED. 

I TS-3 I OBSERVE WAVE FORM B AT A2A6A16TP3.  FREQUENCY AND AMPLITUDE 
TO BE AS INDIC ATED. 

I TS-4 I WITH VERN IE R  DISABLED, OBSERVE WAVEFORM A AT A 2A 6A 16TP2.  
FREQUENCY AND A MP liTUDE TO BE AS INDICATED. 

I TS-5 I OBSERVE SQUARE WAVE AT A2A6A16Q2 COLLECTOR. F RE QUENCY AND 
AMPLITUDE TO BE AS INDICA TED. 

I TS-6 I OBSERVE SQUAREWAVE AT A 2A6A16U1C-12 .  FREQUENCY AND 
AMP LITUDE TO BE AS INDICATED. 

I TS- 7 I OBSERVE WAV EFORM A A T  A2A6A16U6B-12 .  FRE QUENCY AND 
AMPliTUDE TO BE AS INDICATED. 

I TS-8 I MEASURE THE VOLTAGE AT A 2A6A 16R 12 TO BE AS INDICATED. 

I TS-9 I MEASURE THE VOLTAGE AT A2A6A16U6B- 12 TO BE AS INDICA TED. 

j TS- 10 1 MEASURE THE VOLTAGE AT A 2A6A16U6 A-8 TO BE AS INDICATED. 
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TEST DATA FOR FIGURE 5-9 

GENERA L  NOTES 

A. TEST E QUIPMENT RE QUIRED :  
TRANSLATOR/SYNTHESIZER TEST F1XTURE TS-3665/WRC - 1  
OSCILLOSCOPE AN/USM-281 OR E QUIVA LE NT 
MULTIME TER, AC -DC , AN/USM-3 1 1  OR EQUIVA LE NT 
FREQUENCY STANDARD AN/URQ-10 
ID GH IMPEDANCE (FET) PROBE 2 8480-112 1A  
DIFFERENTIAL VOLTMETER AN/USM-38 1  OR E QUIVA LE NT 
E LEC TRONIC C OUNTER AN/USM-207 OR E QUIVA LE NT 
SPECTRUM ANALYZE R  28480-855�B-E30 

B. REFERENC ES. IF NECESSARY, MAKE THE FOLLOWING R EFERENCES: 

c .  

D .  

E. 

F. 

G.  

FUNCTIONAL DESCRIPTION, PARAGRAPH 3-96 
TROUBLESHOOTING SE QUENC E ,  FIGURE 5 -24 
CORREC TIVE MAINTENANC E ,  PARAGRAPH 6-77 
MAINTENANCE SC HEMATICS, FIGURES 5-34 , 5-40 
PHYSICAL LOCATION OF TEST POINTS, FIGURES 7-66 AND 7-72 

WAVEFOR MS, TABLE 6-7. 

TESTS TO BE PER FORMED IN DEPOT ONLY. 

INDICATES FRONT PANE L MARKING OR TEST STE P .  

.. INDICATES SIGNA L FLOW. 

44 INDICATES FEEDBAC K. 

H. � r INDICATES BREAK POINTS USED TO REDUC E  DIAGRAM C LUTTE R .  TO 
FIND MATING END OF BROKEN LINE PROCEED FROM BREAK POINT IN PARA LLE L 
WITH DIAGRAM BORDER. 

I . PROM = PROGRAMMABLE R EAD ONLY MEMORY. 

SPECIFIC NOTES 

1. THE FOLLOWIN G FUNCTION TABLES FOR THE A 2A 6A 18U 8-U 10 PROGRAMMABLE 
DIVIDERS SHOW THE VARIOUS IN PUT AND OUTPUT COMBINATIONS REA LIZ E D  
FOR POSSIBLE SETTIN GS OF CODIN G SWITCHES A2A 1Sl, A2A6S l AND A2A 6S2 . 
THE 0 STATE IS A LOGIC LOW (�) (0. 0 TO 0. 4 VDC ) ;  THE 1 STATE IS A LOGIC 
HIGH (2 . 4  TO 5 .  0 VDC ) .  
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TEST DATA FOR FIGURE 5-9 (CONTINUED) 

A2A6A 18U8, U9 AND U10 PROGRAM 

10'8 COMPLE MENT CONVERSION (PIN 14 = 0) 

DIAL 
A2S6 INPUT PIN OUTPUT PIN 

A2A6S1 
OR A2A6S2 13 12 11  10 6 5 4 3 2 1 

0 0 0 0 0 1 0 0 0 0 0 
1 0 0 0 1 0 1 1 0 0 1 
2 0 0 1 0 0 1 1 0 0 0 
0 1'\ 1'\ � � 0 1 0 1 1 1 " v v � � 
4 0 1 0 0 0 1 0 1 1 0 
5 0 1 0 1 0 1 0 1 0 1 
6 0 1 1 0 0 1 0 1 0 0 
7 0 1 1 1 0 1 0 0 1 1 
8 1 0 0 0 0 1 0 0 1 0 
9 1 0 0 1 0 1 0 0 0 1 

9 1S COMP LE MENT C ONVERSION (PIN 14 = 1) 
A2A1S 1 
A2A6S1 PIN OUTPUT PIN 

OR A2A6S2 
DIAL 13 12 11  10 6 5 4 3 2 1 

0 0 0 0 0 0 0 1 0 0 1 
1 0 0 0 1 0 0 1 0 0 0 
2 0 0 1 0 0 0 0 1 1 1 
3 0 0 1 1 0 0 0 1 1 0 
4 0 1 0 0 0 0 0 1 0 1 
5 0 1 0 1 0 0 0 1 0 0 
6 0 1 1 0 0 0 0 0 1 1 
7 0 1 1 1 0 0 0 0 1 0 
8 1 0 0 0 0 0 0 0 0 1 
9 1 0 0 1 0 0 0 0 0 0 

2 .  TABLE OF NUMBER O F  DIVISIONS BY 11 OF A2A6A18U 1 FOR H Z  SETTINGS 

A2S6 POSITION A2A6A18U4 INPUT COUNTS 

000 0 
100 9 
200 8 
300 7 
400 6 
500 5 
600 4 
700 3 
800 2 
900 1 
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TEST DATA FOR FIGURE 5 -9 (CON TINUED) 

3 . TABLE OF A2A 6A18U4 AND U5 PRESE T  C OUNTS FOR HZ , 1 KHZ AND 10 KHZ 
SWITCH POSITIONS. 

KHZ SWITCH SETTIN G A2A6A 18U4 PRESET COUN TS 
A2A 6S1  Hz = 000 HZ OTHER THAN 000 

0 0 9 
1 9 8 
2 8 7 
3 7 6 
4 6 5 
5 5 4 
6 4 3 
7 3 2 
8 2 1 
9 1 0 

10 KHz SWITCH SETTING A2A 6A 8U5 PRESE T COUNTS 
A2A 6S2 KHz AND Hz = 0 KHz OR Hz OTHER THAN 0 

0 0 9 
1 9 8 
2 8 7 
3 7 6 
4 . 6 5 
5 5 4 
6 4 3 
7 3 2 
8 2 1 
9 1 0 

4 .  PRE LIMINARY SETUP. PLAC E  TRANSLATOR/SYNTHESIZER ASSE MBLY A 2A6 
ON TEST FIXTURE, AND REMOVE C OVER FRO M ASSEMBLY. PREPARE THE 
TEST FIXTURE BY SETTING ITS CONTROLS TO TEST A WRC -1 100 Hz TYPE 
MODULE IN THE TRANSMIT MODE. SE T TEST FIXTURE FREQUENCY CONTROLS. 
FOR 2 .  00 1 1  MHz OPERATION BUT DO NOT APP LY POWER TO TEST FIXTURE . 

5 .  TEST SE TUP. 

a. CON N ECT DIF FEREN TIAL VOl TMETER TO APPROPRIATE CONNECTOR 
ON TEST FIXTURE FRONT PANE L. 

b. CONN ECT FREQUENCY STANDARD AN /URQ- 10 5 MHz OUTPUT TO EXT 5 
MHz IN PUT CONNECTOR ON REAR OF TEST FIXTURE.  

c .  CONN EC T E LEC TRONIC COUN TER AN /USM-2 07 TO M EASURE FREQUEN C Y  
AS DIR ECTED. 
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TEST DATA FOR FIGUR E 5-9 (CONTINUED) 

6. PRELIMINARY CHEeK. 

a .  SET METER OUTPUT SELEC TO.H 'fO + 2 0  VDC .  APPLY POWER. METER 
SHOULD INDICATE + 19. 9 TO +20. 1 VDC . 

b.  DISCONN EC T  DIF FEREN TIAL VOLTME TER . 

7 .  TEST STEPS: B R EFER TO N OTES 4 ,  5, AND 6 BEFORE PER FORMIN G T ESTS. MEASUR E 
THE FREQUE N CY AN D OBSERVE WAVE FORM AT A2A 6A l2TP3 . FRE
QUE N CY AND AMPLITUDE SHOULD BE AS INDICATED. � MEASUR E THE FREQUE N C Y  AND OBSERVE WAV E FORM AT A2A 6A 12TP 1. 
FREQUEN CY AND AMPLITUDE SHOULD BE AS INDICATED. 

� OBSE RV E  WAV E FORM SIMILAR TO D AT A2A6A 18TP2 AND � A2A 6A 12TP2 . FREQUEN CY AND AMPliTUDE SHOULD BE 
AS INDICATED. 

r:rs:;1 MEASURE THE FREQUE N CY AND OBSERVE WAVE FORM E AT A2A 6A 18TP 1 .  � FREQUE N C Y  AN D AMPLITUDE SHOULD BE AS INDICATED .  
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Change l 5-56.1/(5-56.2 blank) 
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TEST DATA FOR FIGURE 5-10 

GENERAL NOTES 

A .  TEST E QUIPMENT RE QUffiED: 
TRANSLATOR/SYNTHESIZER TEST FIXTURE TS-3665/WRC -1  
OSCILLOSC OPE AN/USM-281 OR EQUIVALENT 
MULTIMETER, AC -DC, AN/USM-311 OR EQUIVALE NT 
FREQUENCY STANDARD AN/URc:'..-10 
DIFFERENTIAL VOLTMETER AN/USM-381 OR EQUIVALENT 
E LECTRONIC COUNTER AN/USM-207 OR E QUIVALE NT 

B. TESTS TO BE PERFORMED IN DEPOT ON LY. 

C . RE FEREN CES. IF NEC ESSARY, MAKE THE FOLLOWIN G REFERENCES: 
FUNCTIONAL DESCRIPTION, PARAGRAPH 3-10 1 
TROUBLE SHOOTING SEQUENCE, FIGURE 5-25 
CORREC TIVE MAIN TENANCE, PARAGRAPH 6-77 
MAIN TENANCE SCHEMATIC ; FIGURE 5-39 
PHYSICAL LOCATION OF TEST POINTS, FIGURE 7-71 

D.  WAVE FORMS, TABLE 6-7. 

E .  

F. 

G. 

H. 

INDICATES FRONT PANE L MARKING OR TEST STEP. 

• INDICATES SIGNAL FLOW. 

44 INDICATES FEEDBAC K. 

---i r- INDICATES BREAK POINTS USED TO REDUC E  DIAGRAM C LUTTER. 
TO FIND MATING E ND OF BROKFN LINE PROCEED FROM BREAK POINT IN 
PARALLE L  WITH DIAGRAM BORDER. 

SPECIFIC NOTES 

1. FUNCTION TABLE FOR A2A6A 17U6.  THE 0 STATE IS A LOGIC LOW (0.  0 TO 0 . 4  
VOC ) ;  THE 1 STATE IS A LOGIC HIGH (2. 4 TO 5 . 0 VDC ) .  

CONTROL BIT 23 22 2 1 20 
SETTING DATA PIN 2 14 11  5 
100 kHz COUNT OUTPUT PIN 1 15 9 7 

5 9 1 0 0 1 
4 8 1 0 0 0 
3 7 0 1 1 1 
2 6 0 1 1 0 
1 5 0 1 0 1 
0 4 0 1 0 0 
9 3 0 0 1 1 
8 2 0 0 1 0 
7 1 0 0 0 1 
6 0 0 0' 0 0 

5 -5 7  
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TEST DATA FOR FIGURE 5-10 (CONTINUED) 

SPECIFIC NOTES (OONTINEED) 

2 .  PRE LIMINARY SETUP. PLAC E  TRANSLATOR/SYNTHESIZER ASSE MBLY A2A6 
ON TEST FIXTURE , AND REMOVE COVER FROM ASSEMBLY. PREPARE THE 
TEST FIXTURE BY SE TTING ITS CONTROLS TO TEST A WRC -1 100 Hz 
TYPE MODULE IN THE TRANSMIT MODE, SET TEST FIXTURE FREQUENCY 
C ONTROLS FOR 2 .  00 11  MHz OPERATION, BUT DO NOT APPLY POWER TO 
TEST FIXTURE.  

3 .  TEST SETUP. 

a .  CON NEC T DIFFERENTIAL VOLTMETER TO APPROPRIATE CONNECTOR 
ON TEST FIXTURE FRONT PANE L. 

b. CONNEC T FREQUENCY STANDARD AN/URQ- 10 5 MHz OUTPUT TO 
EXT 5 MHz INPUT ON CONNECTOR ON REAR OF TEST FIXTURE, . 

4 .  PRE LIMINARY C HECK. 

a ,  SET METER OUTPUT SE LEC TOR TO +20  VDC . APPLY POWER. 
METER SHOULD INDICATE + 19 .  9 TO +20. 1 VDC . 

b. DISCONNEC T DIFFERENTIA L VOLTMETER. 

5 ,  TEST STEPS: 

5-58 

I Ts-t f OBSERVE WAVEFORM E AT A2A6A 17TP3. FRE C'UE NCY AND 
AMPLITUDE SHOULD BE AS INDICATED. 

I TS-2 ( OBSERVE WAVE FORM B AT A2A6A17TP 1. FRE <:'UE NCY AND 
AMPLITUDE SHOULD BE AS INDICATED. 

� OBSERVE WAVEFORM D AT A2A6A 17TP2 . FREQUE NCY AND �
AMPLITUDE SHOULD BE AS INDICATED. 

l TS-4 I SET TEST FIXTURE FRE QUENCY CONTROLS FOR 6 .  0 0 1 1  MHz 
OPERATION. OBSERVE WAVE FORM E AT A2A6A 17TP3. 
FREQUE NCY AND AMP LITUDE TO BE AS INDICATED. 
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TEST DATA FOR FIGURE 5 - 11 

GENERAL NOTES 

A. TEST E QUIPMENT RE <.'UffiED: 
TRANSlATOR/SYNTHESIZER TEST FIXTURE TS-3665/WRC -1  
OSCILLOSCOPE AN/USM-281 OR E<.'UIVALENT 
MULTIMETER, AC -DC, AN/USM-3 11  OR EQUIVALENT 
DIFFERENTIAL VOLTMETER AN/USM-38 1  OR E QUIVALENT 
FRE <.'UENCY STANDARD AN/UR(.'-10 
ELECTRONIC C OUNTER AN/USM-207 O R  E QUIVALENT 
SPECTRUM ANALYZER 28480-8553B-E 30 
AC PROBE 28480-112 1A  

B . REFERENCES. IF N ECESSARY, MAKE THE FOL LOWIN G REFERENC ES: 

c .  
D.  

E .  

F .  

G. 

H .  

FUNCTIONAL DESCRIPTION , PARAGRAPH 3-105 
TROUBLESHOOTIN G SEQUENC E, FIGURE 5-26 
CORRECTIVE MAIN TENANCE, PARAGRAPH 6-77 
MAINTENANCE SCHEMATICS, FI GURES 5 -35 AND 5-36 
PHYSICAL LOCATION OF TEST POINTS, _ _  FIGURES 7-67 AND 7-68 

WAVEFORMS TABLE 6-7 .  
TESTS TO BE PER FORMED IN DEPOT ONLY.  

INDICATES FRONT PAN EL MARKING OR TEST STEP .  

t- INDICATES SIGNAL FLOW. 

44 INDICATES FEEDBACK. 

--i 1--- INDICATES BREAK POIN TS USED TO REDUCE DIAGRAM C LUTTER.  
TO FIND MATIN G END OF BROKEN LINE PROCEED FROM BREAK POIN T IN 
PARALLEL WITH DIAGRAM BORDER . 

SPECIFIC NOTES 

1. FUNCTION TABLE FOR A2A6A 13U9, UlO FOLLOWS. FOR A2A 6A 13U9 , DATA PIN 5 
IS ALWAYS AT LOGIC HIGH LEVE L TO ALLOW PRESET C OUNTS OF 9 ,  7 ,  5 ,  3 ,  AND 1.  
FOR A2A6A 13U10, DATA PIN 2 IS ALWAYS AT LOGIC LOW LEVE L TO ALLOW PRE
SET COUNTS OF 7 THRU 0 ,  THE 0 STATE IS A LOGIC LOW (0.0 TO 0,  4 VDC ) ;  THE 
1 STATE IS A LOGIC HIGH (2.4 TO 5.0 VDC ) .  

BIT 23 22 21 20 
COUNT DATA PIN 2 14 11  5 

OUTPUT PIN 1 15 9 7 

9 1 0 0 1 
8 1 0 0 0 
7 0 1 1 1 
6 0 1 1 0 
5 0 1 0 1 
4 0 1 0 0 
3 0 0 1 1 
2 0 0 1 0 
1 0 0 0 1 
0 0 0 0 0 

5-6 1  
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TEST DATA FOR FIGURE 5- 11  (CONTINUED) 

SPECIFIC NOTES (CONTINUED) 

2 .  FUNCTION TABLE FOR A2A6A 13Ull FOLLOWS. A2A 6A 13U:U IS PROGRAMMED 
ONLY FOR THE LISTED INPUT C ODES. THE 0 STATE IS A LOGIC LOW (0.0 TO 
0.4 VDC) ;  THE 1 STATE IS A LOGIC HIGH (2 .4 TO 5 .0 VDC . ) 

INJECTION MHz INPUT PIN OUTPUT PIN 
FR EQU ENCY CONTROL 

(MHz) SETTINGS 10 11 12 13 14 1 2 3 4 5 6 7 9 

2 . 5 22 1 1 1 1 0 0 1 0 1 0 0 0 0 
3. 5 16 , 23, 26  0 0 0 0 1 0 1 1 1 0 0 0 0 
4 . 5  15 , 25 1 1 0 0 1 0 1 0 0 1 0 0 0 
5. 5 14 , 24 1 0 0 0 1 0 1 0 0 0 1 0 0 
7. 5 12 , 27 1 1 1 0 0 1 0 0 1 0 1 0 0 
8. 5 11 ,  21 , 28 1 1 0 0 0 1 0 1 1 0 1 0 0 
9 . 5 20 , 29 1 0 0 0 0 1 0 0 0 1 1 0 0 
10 . 5 19 0 0 0 1 1 1 0 0 0 0 0 1 0 
1 1 . 5 08 , 18 0 0 1 1 0 1 0 1 0 0 0 1 0 
12 . 5  07, 17 0 1 1 0 0 1 0 0 1 0 0 1 0 
14 . 5  05 1 0 0 1 0 1 1 0 0 1 0 1 0 
15 . 5 04 0 0 1 0 0 1 1 0 0 0 1 1 0 
16. 5 03 , 13 0 1 0 0 0 1 1 1 0 0 1 1 0 
17. 5 02 0 0 0 1 0 1 1 0 1 0 1 1 0 
19 . 5  10 0 0 1 0 1 1 1 0 0 1 1 1 0 
20. 5 09 0 1 0 1 1 1 1 0 0 0 0 0 1 
23. 5 06 1 0 1 1 1 1 1 1 1 0 0 0 1 

3 .  PRE LIMINARY SETUP. P lAC E  TRANSlATOR/SYNTHESIZE R  ASSE MBLY A2A6 
ON TEST FIXTURE , AND RE MOVE C OVER FROM ASSE MBLY. PRE PARE THE 
TEST FIXTURE BY SETTING ITS C ONTROLS TO TEST A WRC - 1  100 H z  TYPE 
MODULE IN THE TRANSMIT MODE, AND A NORMAL 20 VDC LEVE L. SET 
TEST FIXTURE FREQUE NCY C ONTROLS FOR 8.  0000 MHz OPERATION, BUT 
DO NOT APPLY POWER TO TEST FIXTURE. 

4 .  TEST SETUP. 
a.  CONNECT DIFFER ENTIAL VOLTMETER TO APPROPRIATE CONNECTOR 

ON T EST FIXTUR E FRONT PA NEL. 

b. CONNECT FR EQU ENCY STANDARD AN/URQ-10 5 MHz OUTPUT TO 
EXT 5 MHz INPUT CON N EC TOR ON R EAR OF TEST FIXTURE. 

5 .  PRELIMINARY CHECKS. 

5-62 

a. SET METER OUTPUT S ELECTOR TO +20 VDC. APPLY POWER. 
METER SHOULD INDICATE +19.  9 TO +20 . 1  VDC. 

b. DISCONNECT DIF FERENTIAL VOLTMETER. 

<1 
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TEST DATA FOR FIGURE 5-11  (CONTINUED) 

SPECIFIC NOTES (CONTINUED) 

6 .  THIS TEST PROCEDURE CONSISTS OF SETTING THE TEST FIXTURE FRE QUENCY 
CONTROLS CONSECUTIVE LY TO (A) 8 MHz , (B) 16 MHz AND (C) 9 MHz AND AT 
EACH FRE �UENCY SETTING PERFORMING TESTS TS- 1 THROUGH TS-8. TWO 
ADDITIONAL TESTS, TS-9 AND TS-10, ARE PERFORMED AT 8 MHz ONLY (A 
TOTAL OF 26 MEASUREMENTS). FOR CLARITY THE E NTIRE TEST IS SUM
MARIZED IN THE SYNTHESIZER MEASUREMENT SUMMARY CHART WHICH 
FOLLOWS THE TEST STEPS. MEASURE ALL FRE C'UENCIES WITH SPEC TRUM 
ANALYZER FITTED WITH AC PROBE WITH 10: 1 DIVIDER TIP. 

7. TEST STE PS: 

I TS-2 l 
I TS-3 1 
I TS-4 1 
I TS-5 1 
I TS-6 1 
I TS-7 1 

RE FER TO NOTES 3 ,  4 ,  5 AND 6 BE FORE PERFORMING TEST. SET 
TEST FIXTURE FREC'UENCY CONTROLS TO 8 .  0000 MHz AND OBSERVE 
WAVEFORM J AT A2A6A14TP5 . FRE C'UENCY AND AMPLITUDE SHOULD 
BE AS INDICATED (A) .  

MEASURE THE VOLTAGE AT A2A6A 14TP3. VOLTAGE SHOULD BE 
AS INDICATED (A). 

MEASURE THE VOLTAGE AT A2A6A 14TP6. VOLTAGE SHOULD BE 
AS INDICATED (A) .  

MEASURE THE VOLTAGE AT A2A6A14TP 1. VOLTAGE SHOULD BE 
AS INDICATED (A) .  

OBSERVE SIGNAL AT A2A6A 14TP4. FRE C'UE NCY AND AMPLITUDE 
SHOULD BE AS INDICA TED (A) .  

OBSERVE SIGNAL AT A2A6A14TP2 . FREQUE NCY AND AMP LITUDE 
SHOULD BE AS INDICA TED (A). 

OBSERVE SIGNAL AT A2A6A 14TP7.  FREQUE NCY AND AMPLITUDE 
SHOULD BE AS INDICATED (A) .  

I TS-8 1 OBSERVE WAVE FORM I AT A2A6A 13TP3 . FREQUENCY AND AMP LITUDE 
SHOULD BE AS INDICATED (A) .  (WAVESHAPE VARIES WITH FRE C'UENCY). 

I TS-9 1 OBSERVE WAVE FORM G AT A2A6A13TP 1. FRE QUENCY AND AMPLITUDE 
SHOULD BE AS INDICATED. 

I. TS-10 I OBSERVE WAVEFORM H AT A2A6A13TP2 . FRE C'UENCY AND AMPLITUDE 
SHOULD BE AS INDICATED. 

SET TEST FIXTURE FRE C'UENCY C ONTROLS TO 16. 0000 MHz AND REPEAT TESTS 
TS- 1 THROUGH TS-8. MEASUREME NT RESULTS SHOULD BE AS INDICATED (B) . 

SET TEST FIXTURE FRE C'UENCY C ONTROLS TO 9 . 0000 MHz AND REPEAT TESTS 
TS- 1  THROUGH TS-8. MEASUREME NT RESULTS SHOULD BE AS INDICATED (C) .  
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TEST DATA FOR FIGURE 5-11 (CONTINUED) 

10 MHz/1 MHz SYNTHESIZER :MEASUREMENT SUMMARY C HART 

TEST TEST SET FREQUENCY SUMMARY CHART 

TEST POINT (A) (B) (C) 
STEP A2A6 8 . 0000 MHz 16. 0000 MHz 9 . 0000 MHz 

TS- 1 A 14TP5 WAVEFORM J WAVEFORM J WAVE FORM J 
11. 5 MHz 3 . 5  MHz 20. 5 MHz 
200 mV P-P 200 mV P-P 200 mV P-P 

TS-2 Al4TP3 0. 4 VDC 5 VDC 5 VDC 

TS-3 Al4TP6 5 VDC 5 VDC 0 . 4  VDC 

TS-4 A l4TP 1 5 VDC 0.4  VDC 5 VDC 

TS-5 A14TP4 SQUARE WAVE NO NO 
11. 5 MHz SIGNAL SIGNAL 
800 mV P-P 

TS-6 A14TP2 NO SQUARE WAVE NO 
SIGNAL 3 . 5  MHz SIGNAL 

800 mV P-P 

TS-7 A14TP7 NO NO SQUARE WAVE 
SIGNA L SIGNAL 20. 5 MHz 

800 mV P-P 

TS-8 A 13TP3 WAVE FORM I WAVEFORM I WAVE FORM I 
11. 5 MHz 3 .5  MHz 20. 5 MHz 
4 V  P-P 4 V P-P 4 V  P-P 

TS-9 A13TP 1 WAVEFORM G >< >< 500 kHz 
4 V P-P 

TS- 10 A 13TP2 WAVE FORM H >< >< 5 00 kHz 
4 V P-P 

� 11\ .. 
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NOTES FOR FIG URE 5-1 2 

GENERAL NOTES 

� .  SWITCH CONTACT CONN ECTS FOR VARIOUS MODES AS LISTED IN CHART 1 .  

I .  � 5--- INDICATES BREAK POINTS USED TO R EDUCE DIAGRAM C LUTTER.  
TO FIND MATI N G  EN D O F  BROKEN LINE , PROC EED FROM BREAK POIN T IN 
PARALL EL  WITH DIAGRAM BORDER. 

f 

CHART 1 

MODE SELEC TOR SWITCH A2S2 

SEC TION D-R SECTION E -R SEC TION E-F 
FUNCTION TERMINALS TERMINALS TERMINALS 

LSB 3-12 - -
RATT - - 1-2, 4-6 
AM 5-12 - -
cw - 3-4 6-8 
USB 9-12 - -
ISB 10-12 5-6 -
ISB/RATT 11-12 - 9-11  

SPECIFIC NOTES 

RESISTOR A2R6 IS 1 MEGOHM ; THE CW HOLD TIME IS INCREASED BY 
DECREASING THE VALUE OF A2R6. 

ALL SWITCHES AND RELAY CffiCUITS ARE SHOWN IN OPERATING 
POSITIONS. 

+ 21V OUTPUT TO EXT. EOUI P. 

C111/ RATT GND 

LOCAL RATT ICI!:Y I NPUT 

LOCAL ICEYLINI!: 
INPuT I KiND SET! 

REMOTE +IZ V ICEY'LINE lfiPUT 

-12V REMOTE 

E� 
I � I I I 

+24V INTLIC .J 



+ 28V OUTPUT 
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CW IIATT GNO 
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F I LTER lOX 

tFIG.!H t8) 
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GENERAL NOTES: 

A.( I INDICATES EQUIPMENT MARKING. 

B. MODE SELECTOR SWITCH A2S2 CONTACT CONNECTIONS F OR 
ALL MODES EXCEPT OFF ARE AB FOLLOWS: 

SECTION CONTACTS CONNECTED 

·B-F 11-10 

A-F 6-7 



1 15 AC 
REMOT E 

CONTROL 

I I S VAC, 
S I NGLE 

PHASE 48 T0'420Hz 
AU X I LIARY. 

SUPPLY 

-----------.... 

P/0 P/0 P/0 A l AI 
F I LTER BOX (FIG. s-ze) fY AI PI A2J21  Jf I I 

I I I 
u �!t:.....!l:---c-,.:C:...:4.:.5 .(""")-------t-""<. I ,  45 ( I ( >\ 

t� �T � 
P/0 /'h 

'/ J 3 ... -. C2 _ --
A 

:'\. I I , 
l : c��----_.---���)--+---------� C l  

I l 
' I 

lo/0 
J4 C46 I I SVAq,� 

SINGLE- 1' + PHA$£ ·.·• 
48 T0 420 Hz 

SUPPLY I C43 

--;1;-

BT A I SI A  
c 

NC l 
I I NORM I I I 
I 
' I I I 

8 I 
I NO I l I c 

I NORM I A I  SI B 

NC 

" 

<rr����•o ________ �_A_�_�0
_z3� � A2SI·B-R 

AIS2A 
c 

� ILOCAL I 
-b e  

t � 

P/0 
A2PI 

·�· 

o-N __ 0 __ _.-4��· --
� 43�34

+-P-VO .. ----� 

c 
AISZB , 
INTERLOCK� 

tNC � 
j �· 

A2J23 A2PI 

P/0 
A2J23 ...... 

Gz 1 . 1/ZA I 

�-- -----' 
1 26. 5 3 

VAC 

109.2.5 VAC 4 

... .. 
..... I B J-----��-P--�·�� 

P/0 P/0 '-.-' 
2 ... .... 6 

A2P I A2J23 m ..._ _ _ _ _ 

' 

A2T I 

7 

8 

9 

10 

1 31 VAC 

35 VAC 

P/0 
A2XA4P2 .. 

EE140-KA-OMI-010/El l 0  T827H 

P/O A2A4 
RF AMPLIFIE R  
(FI G. S-30) --, P/0 

P2 I 
vz l  

A2A8 
POWER SUPPLY (FIG.S-28) --l I I 

lEI I 
I 

E2 

E7 

L _ _  ____ 

+nov 

+28V 

Figure 5-13. Primary Ac Power 
Distribution Diagram 
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GENERAL NOTES 

( 

A. UNLESS OTHERWJSE SPECIFIED: 
ALL RESJSTANCE IS IN OHMS. 
ALL CAPACITANCE IS IN MICROFARADS. 
ALL RELAYS SHOWN IN DEEN ERGIZ ED POSITION. 

B. · ACTIVE SWITCH CONTACT CLOSURES FOR MODES FOLLOW: 

MODE SELECTOR SWITCH A282-C -F 

FUNCTION TERMINA� 

�B 9-11, 6-7 
RATT 6-7 
AM 9-11, 6-7 
cw 6-7 
USB 6-7, 10-12 
JSB 3-4, 6-7 
JSB/RATT 5-3, 6-7 



( 

eo 05 
o .. 

,o o, / 
HUNDREDS d 

A2S5 

(!iii] DI ALS 

r�;;.;--- --, POWER SUPfiU I I (FIG. S-21) 

I 
I 
I 

TENS A214 0 UNITS A2S5 
Atll8 

r - - - - - - - -
P/0 uxuPI 1 P/0 Pt ��:guENCY I 

STANDARD I .-------.(5 � (FI�.S-51 ) I 
A2C5 

•a•v 

'<2 � : I ,J, I 
L - - - - - - - J  

OVEN _j A2E45 
Re +17V �_.,___� 

CR I I  
27V 

A2R5 

r;;;;;�;;2;- - - - ., I AUDIO INTERCONNECT I 1 (FIG.  s - 28 l  1 

EE140-KA-OMI-010/E110 T827H 

�----------�E�t701 1 
fl P/0 P/0 (DATA I 

£54 E13 

� A2J21 

I £1 1 r 

3 ) 
L- - - - - _ _.J 

rp�AZAI4- - - - , I HANDSET FILTER 80)( I 
+21V 

I (FIG. 5- 28l I P/0 A2JI I HANDSET I 
-+" 1 2  C l  � •o>-�-��o---.. -----+--��------------------------�

.l.
--,o�o�----!�--�1------�7 D +I� 

A2E23 A2EII I � 
A2C3 ........ 

: . qC3 I 

P/0 AI PI 
9 MODE SEILECTOR 

SWITCH A2S2·C-·F 
liiiJI 

I A2CR8 
IN297B 

A2E8 L --� ---...1 
P/0 A2J21 P,.t) AI PI 

'P!OAIAi - - - - - ""'  I FILTER BOX I 
POSIT ION 

.---�----------------------�•24) _________ .. 

I (FIG.S-28) � "' I 
TO REMOTE/ I c24 ,...o J  .. � 

• Q Cl - M +28V ANCILLARY 

...___:]"' EQUIPMENT 

P/0 AIEl 

P/0 Al.ll --r-1 
I I  9 ..----r 1- , I P/0 PI --P/OA2A7 I I COOE IENIRATOR I (Pte. a-tel I I I I 

L _ _ _ _ _ _ _ _  .J 

P/0 A2E20 

P/0 
A2J23 

P/0 A2E20 

CW HOLD 
RELAY 
P/O A2K5 

�) 
j 

A2£19 
A2£20 

A2CRI 
IN64t • l  

CSt P/O J4 +27V/ OPEN 
� I lC DATA/NORMAL �---,--- .J 

85 
T0 +20V RE.GULATOR �-c�B-2--------------�----------------· A201 COLLECTOR 
(FIG. &-28, SH 31 

TUNE 
RELAY 
A2KI 

HI·LD 
FILTER 
MLAY 

ZONE liD) 

........ �-...-.-"t....J r---....___. A2K2 

A2£14 

P� A2XA4 PI 

A2CR9 IN649•1 

I AI 
"--""'1--

A
-Qo 

....... �/0 A2E5 

A2CR2 A! 
I N649 - I  

P/0 A2J8 1 jP_i;A7A7
-i;jOpj' - j P/0 

I CODE P/O PI I A2.J8 
GENERATOR �s>r A2£1! I (FIG.S-28) I, 

I 49�P/O A2EI FROM MODE 
S ELECTOR 

S W I TCH 42S2·E·R 
( F IG . & - 21 , SH I ,  

Z ONE 2E) 

P/0 a?) A2J25 A2E55 
0 9 .CR9 £ 10 L_�·�---...1 

I I J, 
L _ _ __ _ _ _ J 

Figure 5- 14. +28 V Power Distribution Diagram 
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NOTE S FOR FIGURE 5-15 

GENERAL NOTES 

A. ---t (-- INDICATES BREAK POINTS USED TO REDUC E  DIAGRAM C LUTTER . 
TO FIND MATING END OF BROKEN LINE, PROC EED FROM BREAK POINT IN 
PARALLEL WITH DIAGRAM BORDER. 

B. SWITCH CONTACT CONNEC TIONS FOR VARIOUS MODES, AS LISTED BELOW: 

MODE SELEC TOR SWITCH A2S2 

FUNCTION SECTION A -F 
TERMINALS 

LSB 
RATT 
AM 
cw 
USB 
ISB 
ISB/RATT 

C . LEGEND FOLLOWS: 
+ 110 VDC --

+20 VDC -----------

+5 VDC - - - - - - - - -

12 -10 
1-11 
12 -2 

3-5 

SEC TION A-R 
TERMINALS 

2-3-4 
3 -4-5 
3 -4-5 
4-5 
5-6, 3-4 
2-3-4-5 
2 -3-4-5 

D. PLUG C ONNEC TIONS SHOWN FOR MODE SE LECTOR SWITCH A2S2 ARE FOR 
P LUG A2P1 AND SOCKET A2J23, PER THE FOLLOWING TERMINAL CHART. 

+20 VDC BUS 
DESCRIPTION 

AM CARRIER 
EXCEPT CW 
AM/USB/ISB 

TRANSMIT 

RATT 

cw 
LSB/ISB 

MODE SELECTOR SWITCH POWER CONNECTIONS 

PIN NO. 

19 

29 

31 

32 

33 

35 

36 

A2J23 
� - . ' 

A2A15Ell 

A2SA1P2-7 

A2SA1Pl-5 
A2XA1P2-8 

A2E 1 5  

A2XA9Pl-5 

A2XA1P2-10 

A2XA1Pl-2 
A2XA1P2-2 

A2Pl 

A2S2-A-,·ll 

A2S2-A-ft...4 

A2S2·A·R'"'5 

A2S2-A-R-6 
A2S2-A-R-3 
A2S2-A-F-3 

A2S2-A-F-10 
A2S2-A-F-5 

A2S2-A-F-2 

A2S2-A-R-2 



• 2 BV  FROM A2KI ·B2 
A2QI 

r-fb· 

A2M-- � 
RF AMPL IF I ER I ( FIG.5-31Q) I 

I �? I '*1-- i- -{IYOP2 :  
�tyl - f'2 _ j�,� 

A2XA4P I AZES A2XA4P2 
I I 

I 
I 

- - - --A2A2:�::_DIO ��ERCOIJNECT BOARD (FiG5-28) --=··--ll-r-:zA9RUT---l r--;2-;;;W9 I r A2A21A I 9 I Gz421 A20 . I I TONE GENER4TUt< USB I LSB I AUDIO CON Tf<QI 
P/0 lpjQ ( F I G.�·42 ) I I I AUDIO PROCESSOR I AUD IO PROCE.S�OR I ( F IG. �-45) I 

.. 20\I RATT A2XA9."1 I PI I , I (F I G. 5•44 ) I I ( F I G. 5•44 ) I I I I 
�3�>��-----<(l[! �- - � l �E� JP/� l�E! J P/� � -d,rto!' IJ I l'�Yo P. o �J �·Y - �.]. � . dp}0•1.J.. _ _ J:J 

.. 20\1 y A2XA\>P I � __ ,l, P/0 XAI B  X ' , P/0 XA19 T Fi� . -
AM/USB/158/RATT A2E IB J,A2El3 

rh I A2E27 A2E37 X 20 

-�
2
)...

1 � f1
.J
2
:);11... Et4l..;;:::"[i31 1 1 - - E IG - - � 

3 � � l _ iJ 1 'Col cR2l l .... zov LSB/I SB A2E 17 L-----:p�":2o�A;.:z;;;E:4s�-..Jr-::==::::-::::=� �.� .. z··5• ... �.(. (./ 
./;J 

10 � � 1(fF�m� ! 1 ..- � � P/D I P/o FIL'f'i't��x� 
I ··. .. v I ! (FiG.�� i I -------·---+-"'-2_J-<2J.. I P I c.4dfiG.5 ·?B) <4 1 t20V AM CARR IER 

. .:�,;,, ;. : .... rt:. "-1-4��Qtf�II�'O'��t '"�!'!i.P��--+-+----i ..... -+-.. 1 P/: 
4r :ro---+

_j
T �����ERNAL 

3
2� , ;.;h,_, i(t:£���� � ��O�r==�C�-iV-:_z_x_A_IP_z ___ ___, 

� AMPL I F IER 

A2ABRIO ... 6--'irk-.-"· r 35 1 __ 1�2 l i>1 I I 'P 2  I 20 AOJ ..!.,....4. ' · 
-, •2!JV CW I v 

13 1 
�u l oFF I 1 

IE19 
I 

--<�"-/ -,  1=:!:=;1�� POS ITION I A2A I I !YO �20 EIB Ll + I IOV A2 .;. I f 6 ll'O A2S2-A-R • 20V J . . MODE S[L[CTOh 

PO��A�UPPLV El A2E9 03 I 
7 AI 

- - - ����SMIT t....� ..  �29)- :20V 
E�EEmY:!

T
<7'J_ 

(FIG.S-29) I 
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A2P3 A2E26 A2XA IP2 
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• 

r-+-- HI"LO CONTROL TO 

I 83 
A2 XA6PI· 20 

P/0 B2 � 
A 2 E5o-,()-� - -� Bl n P/0 A21<2 FT7 HI"LO FI LTER RELAY . (LO BAND POSITI(III) 

' 

P/0 AZE24 
TRANSMIT GROUND 
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I fREQUENCY Jf1;A2E29 I METER AMPLIFIER I METER AMPLI FIER I I YANOA�ID) rh I I (F IG . 5-28l I ( FIG.5"28) .---- � P/0 A2J21 
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3
� ��

E

4

4U 
I "'}'

39 
I I �em' rijO:I 
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L-;;-.:::::t N POWER ANPUFIEil 

EE140-KA-OMI-010/E110  T827H 

- - --------- - -
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-- I - I I ( FIG.5"34) 
I j L---- -- ---L-- ----- -J-- - - - ---L-------�- - - - - -

L---- - - --

P/0 
A2XA6P I, 

!"' ! ' TRANSMIT •20V 

I 
I 

P/0 
,P I  

6 I] 
... , 1 ,

1 
H t ·LO CONTROL FROII! A2K2-B2 � 

,,, ,,, 

E3 

P/0 I I I 
�8�r2 ,), I 

P/0 �AI;- --, XA13PI 1�1 •ot:iHz/ IMHz 1 E E f: SV NTH SIZ R I I ,IO . (FI G.5•35 ) �t _ _  _j 

P9J�
-

; I  
Pll' � TRA��LATOR I 
PB' � (r!G.S-33) I 
Pro; 

(
J4 _j 

-.....;..,_ _ _  

� - � - --
1 . ri7 

- -�P41'/'"';- - :---1 ��rLTER E13 P7 4 Al5 
1 POWER (FIG.!'> "'I I )  ,t::l SU PPL V I 

-- (FIG,5·37) 1 
F LI E12 E17 P!'>( 4� _j � /h E I� � - -

1 I P/0 r-- -
-

FL4 & " I  I ��A6PI 
0 0 - - - - -�11)-IOIIV'.,._-... :h -

- I A2R5 
P/0 �Ot6Nc;-l XA16P I I� F

G�NUATOR I I A2ES06--- �t'J�zTxoA���e --<rr�1 (FIG.5-38l 1 I (F IG. s·2e, sH. z .  El •  _._. I ZONE I I B )  QL.{)� _j A?CRIO 
,17 - L__ _ _ 

X A 1 7 P I  PI 100 kHz I P/0 rvo wo-:;; I ljfO c-�-O A-;; :J 
Xb.I2PI IW IO!<Hz/1 kHz/lOOHz _....,.(:zq. SYNTHESIZER 1 ,--.,(11 SYNTHESIZER I El I (FIG.S-39) 

� I  � I J:<41fi- ( F I���4) I 
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----- --- - - -

---------

Figure 5- 15, + 1 10 Vdc , +20 Vdc, and +5  Vdc 
Power Distribution Diagram 
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GENERAL NOTES 

A. TEST SETUP: 
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 
5-l, SHEET 1. 

SET DATA/NORMAL SWITCH TO NORMAL FOR SHEET 1. 

SET DATA/NORMAL SWITCH TO DATA FOR SHEET 2. 

B. REFER TO MAINT�NANCE SCHEMATIC DIAGRAMS, 
FIGURES 5-29,, �4�. �D TO $IGNAL FLOW DIAGRAM, 
FIGURE 5-l, F'OR''�tf!:ST'sTEl?S. 

C. L EGEND: 

YES 

NO --------

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 A T  
IT ION 

( 

WHEN 
CTOR 

ET AT 
IT ION 

( 

-
TS..1 
DOES RF VOLTMETER 
INDICATE 0.35 mVRMS 
AT A2A1E6? 

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

TS-1 
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 A2A 1 A3TP2? 

TROUBLE IN FIL TEA 
A2A1FL1 OR A2A1A501 
REF: FIG 5·29 

TS..9 
DOES RF VOLTMETER 
INDICATE 6.6 mVRMS 
AT A2A1A3TP1? 

TROUBLE IN FIL TEA 
A2A1FL2 OR A2A1A502 
REF: FIG 5·29 

-

-

TS..3 
DOES RF VOLTMETER 
INDICATE 8 mVRMS 
AT A2A1A3E6? 

TROUBLE IN 
A2A1A301 OR 
ASSOCIATED CIRCUITRY 
REF: FIG 5-29 

TS..10 

DOES RF VOLTMETER 
INDICATE 8 mVRMS 
AT A2A1A3E1? 

TROUBLE IN A2A1A302 
OR ASSOCIATED 
CIRCUITRY 
REF: FIG 5-29 





(' 

TS-4 
DOES RF VOLTMETER 
INDICATE 1.1 VRMS -
AT A2A 1A2E4? 

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

( 

TS-11 
DOES RF VOLTMETER -
INDICATE 1.1 VRMS AT � - . 
A2A1A1E47 

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

l 

TS-5 
DOES RF VOLTMETER 
INDICATE 175 mVRMS 
AT A2A1A4E337 

TROUBLE IN 
A2A1A4CR1, 
02 OR T2 
REF: FIG 5-29 

TS-5 
DOES RF VOLTMETER 
INDICATE 175 mVRMS 
AT A2A 1 A4E33 
AT 500KHz? 

TROUBLE IN A2A1A4CR1, 
01 OR T1 
REF: FIG 5-29 

-

. 

TS-6 
DOES AC VOLTMETER 
INDICATE 105 mVRMS 
AT A2A21A 19TP47 

TROUBLE IN A2A21 XA 19 
OR A2XA1P1 
REF: FIG 5-29 
AND 5-44 

TS-12 
DOES AC VOLTMETER 
INDICATE 105 mVRMS 
AT A2A21A18TP4 

TROUBLE IN A2A21XA18 
OR A2XA1P2 
REF: FIG. 5-29 AND 
FIG. 5-44 

J 
I 
I 





( 

TS-7 
DOESAC VOLTMETER 

. INDICATE 5 mVRMS AT 
PIN 40F A2A21-A19U2? 

TROUBLE IN A2A21A19U2 
OR ASSOCIATED 

COMPRESSOR CIRCUIT 
REF: FIG. 5-44 

( 

TS-13 
DOES AC VOLTMETER 
INDICATE 5mVAMS 
AT PIN 4of A2A21A18U2? 

TROUBLE IN A2A21A18U2 
OR ASSOCIATED 

COMPRESSOR CIRCUIT 

REF: FIG. 5-44 

(, 

TS-8 
DOESAC VOLTMETER 
INDICATE 40 mVRMS 
AT A2A21T1-6?-

TROUBLE IN INPUT 
CIRCUIT OF AUDIO 

PROCESSOR A2A21A19 
REF: FIG. 5-44 

TS-14 
DOES AC VOLTMETER 
INDICATE 40 mVRMS 
AT A2A21T2-6? 

TROUBLE IN INPUT 

CIRCUIT OF AUDIO 

PROCESSOR A2A21A18 
REF: FIG. 5-44 

,. 

EE140-KA-OMI-010/El10 T827H 

--

TROUBLE IN A2A21XA19, 
A2A21T1, A2A21K1, A2S1, 
A2S11, OR CONNECTORS 
REF: FIG 5-28 

TROUBLE IN A2A21XA18, 
A2A21T2, A2A21 K2, A2S11, 

---1 I OR ASSOCIATED 
CONNECTORS 
REF: FIG 5-28 

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

(Sheet 1 of 2) 
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( 
uvfPUT WHEN 
>DE SELECTOR 
ITCH IS SET AT 

LSB POSITION 

( 
IUTPUTWHEN 
)E SELECTOR 
"CH IS SET AT 
JSB POSITION 

( 

- TS-15 
DOES RF VOLTMETER 
INDICATE .356 mVRMS � -
AT A2A1A5E47 

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

T5-15 
DOES RF VOLTMETER 
INDICATE 1.7 mVRMS 

-
AT A2A1E67 t 

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

T5-16 
DOES RF VOLTMETER 
INDICATE 5.5mVRMS 
AT A2A 1 A3TP2 
AT 500KHz? 

TROUBLE IN FILTER 
A2A1FL1 OR 
A2A1A301 
REF: FIG 5-29 

T�25 
D ES RF VOLTMETER 
liiCATE 5.5 mVRMS 
A ;;.A2A1A3TP17 ;; 

>� 

� 
·< 

' 

':'.i' 

li
' foUBLE IN FILTER 

� �1FL20R 
A �1A302 
R F: FIG 5-29 

l 
iili 

1- -

- -

T5-17 
DOES RF VOLTMETER • 

INDICATE 8 mVRMS 
AT A2A 1 A3E67 

TROUBLE IN 
A2A1A301 OR 
ASSOCIATED 
CIRCUITRY 
REF: FIG.S-29 

TS-26 
DOES RF VOLTMETER 
INDICATE 8 mVRMS 

-
AT A2A1A3E17 

TROUBLE IN 
A2A1A302 OR 
ASSOCIATED 
CIRCUITRY 
REF: FIG 5-29 ---- -

l 
J 





( 

.TMETER 
1VRMS 
17 

:IN 

1 OR 
rED 
tY 

5·29 

( 

rMETER 

IIAMS 

IN 
OR 

ED 
( 
,.29 

( 

-
TS-18 

DOES RF VOLTMETER 
INDICATE 8.8 mVRMS 

AT A2A 1 A2E47 

TROUBLE IN A2A1T1 

OR LSB BALANCED 

MODULATOR 

A2A1A2U1 

REF: FIG 5·29 

TS-27 
RF VOLTMETER 

INDICATE 8.8 mVRMS 

AT A2A1A1E47 

TROUBLE IN A2A1T2 
OR USB BALANCED 

MODULATOR 

A2A1A1U1 

REF: FIG 5·29 

1-

TS-19 
DOES RF VOLTMETER 

-
INDICATE 175 mVRMS 

AT A2A 1 A4E337 

TROUBLE IN 
A2A1A4CR1, 02 

T2, OR 

A2XA1P2·20 

REF: FIG 5-29 

RF VOLTMETER 

,TE 175 mVRMS 

A2A1A4E337 

- -

.. 

TS.20 

DOES AC VOLTMETER 
� 

INDICATE 105 mVRMS 

AT A2A21A19TP47 

TROUBLE IN 

'A2A21XA19P1 OR 

A2XA1P2 

REF: FIG. 5·29 

AND 5-44 

TS-28 
DOES AC VOLTMETER 

� 
INDICATE 105 mVRMS 

AT A2A21A18TP47 

TROUBLE IN 

A2A21XA18P1 OR 

A2XA1P2 

REF: FIG. 5·29 

AND 5-44 

I 
l 
I 

I 
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. ( 

LTMETER 
15 mVRMS 
9TP4? 

N 
�P1 OR 

·-29 

( 

rMETER 
mVRMS 
"P4? 

1 OR 

9 

( ) 

i 
l 

•I-

I - -- - 1 

TS-21 
DOES AC VOLTMETER 
INDICATE 5 mVRMS 1-
AT PIN 40F 
A2A21A 19U2? 

TROUBLE IN 
A2A21 A 19U2 OR 

ASSOCI A TED COM-
PRESSOR CIRCUIT 
REF: FIG. 5-44 

INDICATE 5mVRMS 
AT PIN 40F 
A2A21A 1BU2? 

'"I 

TROUBLE IN 
A2A21A18U20R 
ASSOCIATED COM
PRESSOR CIRCUIT 
REF: FIG. 5-44 

·-

·-

TS-22 TS-24 
DOES AC VOLTMETER DOES AC VOLTMETER 
INDICATE 1.4 VRMS � INDICATE .774 VRMS ... . 
AT A2A21A19TP3? AT A2A21A 19TP2? 

TROUBLE IN SSB 
TROUBLE IN RELAY CLIP-LEVEL CIRCUIT 
A2A21A19K1 OR 
ASSOCIATED 

A2A21A1903, 04, 
OR AMPLIFIER 

CIRCUITRY A2A21A18U1A 
REF: FIG. 5-44 REF: FIG. 5-44 

TS-30 TS-32 
DOES AC VOLTMETER -
INDICATE 1.4 VRMS 

DOES AC VOLTMETER -
INDICATE .774 VRMS � . 

AT A2A21A18TP3? AT A2A21A 18TP2? 

TROUBLE IN RELAY 
A2A21A18K1 OR 
ASSOCIATED 
CIRCUITRY 
REF: FIG. 5-44 

TROUBLE IN SSB 
CLIP-LEVEL CIRCUIT 
A2A21A1803, 04, 
OR AMPLIFIER 
A2A21A18V1A 
REF: FIG. 5-44 
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(' 
TS-23· 
DOES AC VOLTMETER 

· - INDJCATE .63 VRMS 
AT A2A21A19TP1? 

TROUBLE IN 
AUDIO AMPLIFIER 
A2A21A19U1B 
REF: FIG. 5·44 

( 

TS-31 
DOES AC VOLTMETER -
INDICATE .63 VRMS 
AT A2A21A18TP1? 

TROUBLE IN 
AUDIO AMPLIFIER 
A2A21A18U1B 
REF: FIG. 544 

(i 

1-· 

-
; 

' -

-

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

TROUBLE IN AUDIO 
TRANSFORMER 
A2A21A19T1 
REF: FIG. 5-44 

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

TROUBLE IN AUDIO 
TRANSFORMER 
A2A21A18T1 
REF: FIG. 5-44 

!-

1-

EE140-KA-OMI-010/E110 T827H 

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

TROUBLE IN 
A2A21XA18, 
A2A21 K2, A2S11, A2S1 
OR CONNECTORS 
REF: FIG 5·28 

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

(Sheet 2 of 2) 
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NOTES FOR FIGURE 5-17. 

GENERAL NOTES 

A. ENSURE THAT PROPER POWER SUPPLY AND GATING VOLTAGES ARE APPUED. 

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

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

D. LEGEND 
YES 
NO - - - - -

Waveform A 

SPECIFIC NOTES 

WAVEFORMS 

Waveform B 





(� ,, 

GES ARE APPLIED. 

; 5-28, 
IT STEPS. 

a 

�' 

NO SPACE 

OUTPUT 

NO MARK 

OUTPUT 

NO 170Hz 

SHIFT 

DOES COUNTER SHOW 4850Hz 

AT A2A9A1 TP5 FOR SPACE ? 

(RATT SHIFT SELECT SWITCH 

IN 850 Hz POSITION, 

SEE WAVEFORM B) 

I YES 

TROUBLE IN A2A9A 103, 

04, A2A9A 1T1, OR 

USA CIRCUITRY 

REF: FIG 5-42 

DOES COUNTER SHOW 

3150Hz AT A2A9A1TP5 

FOR MARK? (RATT SHIFT 

SELECT SWITCH IN 

850 Hz POSITION) 

DOES COUNTER SHOW 

4170 Hz AT A2A9A 1TP5 

FOR SPACE? (RATT SHIFT 

SELECT SWITCH IN 

170Hz POSITION) 

NO 

-----

YES 

YES 

DOES SIGt 

A2A9A10� 

WAVEFOR 

TROUBLE 

A2A9A1U: 

or U6. RE 

IS VOLT 

A2A9A1R1 

THAN +9Vi 

IS 

TROUBl 

A2A9A1 

REF: Fl 

VOLT 

A2A9A1TP: 

THAN 10 V 

TROU 
A2A9, 
A2A9, 
REF: 





(' 

IOES SIGNAL ON I NO 

.2A9A 102 RESEMBLE 1------
IAVEFORM A OF NOTES? 

I YES 

"ROUBLE IN DIVIDERS 

�2A9A1U2, U3, U4, USB 

,r US. REF: FIG 5-42 

VOLTAGE ON 

2A9A1R13 GREATER 

HAN +9V? 

( I YES 

TROUBLE IN 

A2A9A 1 USA, 8 OR D 

REF: FIG 5-42 

VOLTAGE ON 

!A9A1TP3 GREATER 

IAN 10 VDC? 

( 

I YES 

TROUBLE IS IN 
A2A9A1U5 OR 
A2A9A1US 
REF: FIG 5-42 

NO 

�-----

NO 

1-----

' 

IS SIGNAL ON A2A9A 1TP4 

1 mHz & APPROXIMATE· 

LY 0.5V P-P? 

I YES 

TROUBLE IN AMPLIFIERS 
A2A9A101 OR 
ASSOCIATED CIRCUITRY 
REF: FIG 5-42 

IS VOLTAGE BETWEEN 

A2A9A1TP1, TP2 GREATER 

THAN 2V7 

I YES 

TROUBLE IN 
A2A9A1U1 
REF: FIG 5-42 

---------

TROUBLE IN HARNESS 
TO SHIFT SWITCH 
REF: FIG 5-28 

� 

NO 

NO 

EE140-KA-OMI-010/El10 T827H 

TROUBLE IN HARNESS 
TO A2XA9P1-7 
REF: FIG 5·28 

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

Figure 5-17. RATT Tone Generation, 
Fault Logic Diagram 

5-79/(5-80 blank) 
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GENERAL NOTES 

A. ENSURE THAT PROPER POWER SUPPLY AND GATING 
VOLTAGES ARE APPLIED. 

B. TEST SETUP: 
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-3. 
MAKE OSCILLOSCOPE OBSERVATIONS Wim TIME 
BASE SET FOR 500 kHz (2 uSEC/CM). 

C. REFER TO MAINTENANCE SCHEMATIC DIAGRAMS, 
FIGURES 5-28, 5-29. 

D. LEGEND: 

YES---
( NO -----

( 

T5-3 

NO CW CARRIER I DOES OCILLOSCOPE 

REINSERTION I DISPLAY 500kHz 

SINEWAVE AT 

A2A1A4E27 

TROUBLE IN A2A1P2A1 

REF: FIG 5-29 





(' 

T5-1 

DOES OSCILLOSCOPE 

DISPLAY 500kHz 

SINEWAVE AT 

A2A1A4E14, 32,337 

DOES 500kHz SINEWAVE 

AMPLITUDE MEASURE ( 
635 mV P-P? 

TROUBLE IN CW CARRIER 

REINSERTION GATE 

REF: FIG 5-29 

--

---

TROUBLE IN A2A1P2 

REF: FIG 5-29 

TROUBLE BETWEEN 

A2A5 AND A2A 1 

REF: FIG. 5-28 

NO AM CARRIER 

REINSERTION 

TS-: 

DOl 

DIS 

SIN 

A2J 

TR< 

REf 





f 

·3 

1ES OSCILLOSCOPE 

iPLA Y 500 kHz 

�EWAVE AT 

A1A4E2? 

( JLE IN A2A1P2A1 

:F: FIG 5-29 

1-- - . 

,, 

TS-2 

DOES OSCILLOSCOPE 

MEASURE 20 VDC 

AT A2A1A4E17? 

TS-1 

DOES OSCILLOSCOPE 

DISPLAY 500kHz 

SINEWAVE AT 

A2A1A4E14,32,33? 

TROUBLE IN AM CARRIER 

REINSERTION GATE, CR 11 

REF: FIG 5-29 

EE140-K.A-OMI-010/E110 T827H 

--

--

TROUBLE IN A2A1P2, 

A2A 15, A2S2-A-F 

REF: FIG 5-29 

TROUBLE IN A2A 1A4P2A3 

REF: FIG 5-29 

Figure 5-18. Carrier Reinsertion, 
Fault Logic Diagram 

5-81/(5-82 blank) 





( GENERAL NOTES 

A. TEST SETUP: 

REFER TO SIGNAL FLOW DIAGRAM 5-4. 

B. REFER TO: 
MAINTENANCE SCHEMATIC DIAGRAMS, FIGURES 5-28, 5-43. 

NO OUTPUT OR 
c. LEGEND: REDUCED OUTPUT 

YES FROM IF AMPLIFIER 
AT A2XA12P1-A1 

NO - - - - -

SPECIFIC NOTES 

1. REMOVE IF AMPLIFIER A2A12 FROM CHASSIS 
AND REINSTALL ON EXTENDER CABLE. 

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

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

4. DISCONNECT FREQUENCY STANDARD AN/ 

( 
URQ-10 IN PUT AT A2A12P1-A2. 

,_ 

(,, 



,.;
 



( '' 

R 

T 
R 

,1 

( 

( 

DOES RF MILLIVOLTMETER 

' MEASURE 0.5 mVRMS 

AT A2A12A1TP17 

; 
I 
I 

I 

! 
TROUBLE IN 

CONNECTOR 

A2XA12P1-A3 

REF: FIG. 5-28 

DOES OSCILLOSCOPE DIS. DOES OSCILLOSCOPE DIS-

PLAY 500kHz SINEWAVE AT PLAY 500kHz SINEWAVE 

COLLECTOR OF A2A12A102 AT GATE 1 OF A2A12A104 

WITH MINIMUM AMPLITUDE WITH MINIMUM AMPLITUDE 

OF 5 mV P-P7 OF 5 mV P-P7 

I I 

I 
I 

I 
I 

I I 

I I 
I I 

TROUBLE IN 

TROUBLE IN TRANSISTOR TRANSISTOR A2A12A104 

A2A12A102 OR TRANSFORMER 

REF: FIG. 5-43 A2A12A1T1 

REF: FIG. 5-43 





( 

( 

( 

DOES OSCILLOSCOPE DIS-

PLAY 500kHz SINEWAVE 

AT GATE 1 OF A2A12A105 

WITH MINIMUM AMPLITUDE 

OF 15 mV P-P? 

I 
I 
I 

I 
I 
I 

TROUBLE IN TRANSISTOR 

A2A12A104 OR 

A2A12A105 

REF: FIG. 5-43 

TS-1 

DOES OSCILLOSCOPE DIS-

PLAY 500kHz SINEWAVE 

AT A2A12A1TP2 with 

MINIMUM AMPLITUDE OF 

1!l mV P-P7 

I 
I 

I 

I 
I 

j_ 

TROUBLE IN 

TRANSFORMER 

A2A12A1T2 

REF: FIG. 5-43 

EE140-KA-OMI-010/Ell0 T827H 

TROUBLE IN 

CONNECTOR 

A2XA 12P1·A 1 

REF: FIG. 5-2B 

Figure 5-19 . IF Amplification and Level Control 
Fault Logic Diagram 

5-83/(5-84 blank) 
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GENERAL NOTES 

A. ENSURE THAT PROPER POWER SUPPLY AND GATING 
VOLTAGES ARE APPLIED. 

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

C. REFER TO MAINTENANCE SCHEMATIC DIAGRAMS, 
FIGURES 5-28, 5-32, 5-33. 

D. LEGEND: 

YES --
NO -----

NO RFOR 

IN COR RE CT 

RFOUTPUT 

T5-1 

DOESO 

MEAS U 

51 OH M 

FROM/. 

TOGRC 

S HORT< 

FROM A 

A2XA4P: 

ASSOCI� 

REF: Fl• 

.... ....,,,�··"·'"u.·�""'"'""'wi-?it�%W--di���"·¥tJfitfi'ft':tii&�: 





ES 

(�PLY ANDGATING 

RAM, FIGURE 5-5. 

HEMATIC DIAGRAMS, 

( 

) 

NO RF OR 

INCORRECT 

RF OUTPUT 

T5-1 

DOES OHM METER 

MEASURE API»ROX. 

51 'OHMS OR MORE 

FROM A2A6A8TP6 

TO GROUND? 

T5-1 

DOES ELECTRONIC 

COUNTER SHOW 22.505 MHz 

AT A2A6A8TP6? 

REF: FIG 5-5 

TROUBLE BETWEEN 

A2XA6P3-A2 AND 

A2XA4P2-A5 OR 

INTERFACE 

REF: FIG 5-5 





( 

. 
TS-2 

DOES ELECTRONIC 

COUNTER SHOW 2.5 MHz 

AT A2A6A8E9? 

REF: FIG 5·5 

I 
I 

I 
I 

I 

TROUBLE IN 

A2A6A 14P 1·A4 

OR INTERFACE 

REF: FIG. 5-32 

T5-3 

DOES ELECTRONIC 

COUNTER SHOW 22.9 MHz 

AT A2A6A8E87 

REF: FIG 5·5 

I 
I 
I 

I 
I 

TROUBLE IN 

A2A6A17P1·A2 

OR A2A6FL5 

REF: FIG. 5·32 

T5-4 

DOES ELECTRONIC 

COUNTER SHOW 3.3950 MHz 

AT A2A6A8E6? 

REF: FIG 5·5 . 

. 

I 
I 

I 

I 
I 

TROUBLE IN 

A2A6A12P1-A4 OR 

INTERFACE 

REF: FIG. 5·32 





(' 

( 

(�) 

TS-5 

DOES ELECTRONIC 

COUNTER SHOW 0.5 MHz 

AT A2A6A8TP7? 

REF: FIG 5-5 

--.-

I 

I 
I 

J 

TROUBLE IN 

A2XA6P2-A2 OR 

INTERFACE 

REF: FIG. 5-32 

TS-6 

DOES ELECTRONIC 

COUNTER SHOW 20.005 MHz 

AT PIN 4 OF A2A6A8FL1? 

REF: FIG 5-5 

I 

.J. 

TS-7 

DOES ELECTRONIC 

COUNTER SHOW 2.8950 MHz 

AT PIN 3 OF A2A6A8FL3? 

REF: FIG 5-5 ------ �--

I 
I 
I 

l 

TROUBLE IN 

A2A6A8U 1 OR 

------

ASSOCIATED COMPONENTS 

REF: FIG. 5-33 

EE140-KA..QMI-010/E110 T827H 

TROUBLE IN 

A2A6A8U20R 

ASSOCIATED Cl RCUITRY 

REF: FIG. 5·33 

TROUBLE IN 

A2A6A8U20R 

ASSOCIATED COMPONENTS 

REF: FIG. 5-33 

Figure 5-20. IF-to-RF Conversion, 
Fault Logic Diagram 

5-85/(5-86 blank) 
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GENERAL NOTES 

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

B. REFER TO SCHEMATIC DIAGRAM, FIGURE 5-30. 

C. LEGEND: 

( 

(v) 

YES --
NO- -- - -

NO OUTPUT OR 

LOW OUTPUT 

AT A2A4P2- A 1 

TS-1 

DOES ELECTRONIC 

MULTIMETER MEASURE 

2.5 VRMS AT A2A4 TP3? 

REF: FIG 5-6 

TROUBLE I N  

CONNECTOR A2XA4P2-A 1 

REF: FIG. 5-30, SHEET 2 

I 
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TS-2 

DOES ELECTRONIC 

MUL TIMETER MEASURE 1- - - -

1.2 VRMS AT A2A4TP1? 

REF: FIG 5-6 

( 

TROUBLE IN RF AMPLIFIER 

A2A4V2 

REF: FIG. 5-30, SHEET 2 

l 

TS-3 (NOTE: PERFORMED AT 
DEPOT ONLY) 

DOES ELECTRONIC MULTI-

METER MEASURE 130 mVRMS 

AT JUNCTION OF A2A4A20C1, 

T1? REF: FIG 5-6 

TROUBLE IN RF 

AMPLIFIER A2A4V1 

REF: FIG. 5-30, SHEET 2 

EE140-KA-OMI-010/El10 T827H 

- -- -
TROUBLE IN RF MIXER 

AMPLIFIER A2A4A38 

REF: FIG. 5-30, SHEET 1 

Figure 5-21. RF Amplification and Level Control, 
Fault Logic Diagram 

5-87 /(5-88 b1ank) 
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A. TEST SETUP: 
REFER TO SIGNAL FLOW DIAGRAM, 
FIGURE 5-7. 

B. REFER TO SCHEMATIC DIAGRAM, 
FIGURE S-31 

C. LEGEND: 
YES 

TS-3 

NC 

OUTPUT II 

ANY POSITIOI 

OF A2A5A2S 

DOES OSCILLOSCOPE 

DISPLAY 500kHz SINE

WAVE, 420 TO 560 mV P-P 

AT A2A5A2E4? 

' 

I 
I 
I 

DOES OSCILLOSCOPE 

DISPLAY 500kHz 

SINEWAVE AT 

A2A5A2T2-1? 

' 

I 
I 
j_ 

DOES OSCILLOSCOPE 

DISPLAY 500 kHz 

SINEWAVE AT 

A2A5A205 BASE? 





( 

( 

(:) 

T R O U B L E  IN 
A 2A 5A 2S1,A 2A 5 A 4U 2, 
OR A S S OCIAT ED 
CIRCU ITRY 
A E F : F I G . 5 ·31 

TROUBLE IN 
A2A5A2T2 
REF: FIG. 5·31 

TROUBLE IN A2A5A205 
CIRCUITRY 
REF: FIG. 5-31 
CHECK VALU ES OF 
A2A5A2A31, R30 

TS-4 

10 MHz 
OUTPUT 

WEA K OR 
FREQU ENCY 

INCORRECT 

DOES COUNTER INDICAT E 
500 kHz :f::0.1 Hz 
ATA2A5A2 E4? 

-T 

I 
I 
• 

DOES COUNTER INDICAT E 
1 MHz±().1 Hz 
AT A2A5A204 BASE? 

TROUBLE IN A2A5A202 
CIRCUITS 
REF: FIG. 5-31 
CHECK ADJUSTMENT 
0 F A2A5A2C7 F I A ST 

TS-5 
DOES OSCILLOSCOP E 
DISPLAY 55 T O  110 mV P-P 
AT A2A5A2 E8? 

TR O U BLE IN A 2 A 5 A 2 0 8  
CIRCU ITRY 
A E F: F IG 5-3 1 
CH E C K  V A LU E S O F  
A2A5A 2A44,R4 3 

T R O U BLE IN A 2 A 5 A 2 0 4  
CIRCUIT S 
A E F : F I G . 5 - 3  1 
CHECK A D J U S T M E N T  
O F  A 2 A 5 A 2 C16 F IRST 

� 

I 





(' 

( � 

l., 

DOES COUNTER INDICATE 
10 MHz ±-;6Hz 
AT A2A5A2E8? 

I 
I 
I 

I 
1 

DOES COUNTER INDICATE 
10 MHz ± 0.6 Hz 
AT A2A5A2Q? BASE? 

I 
I 

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

I 

I 

! 

TR O UBL E IN A2A5A2Q6 
CIRCUIT S 
R E F : F I G . 5-31 

WITH SWITCH DOES OSCILLOSCOPE DISPLAY 
NO OUTPUT � TS·1 

A2A5A2S1 5 MHz SIGNAL, l-
IN INT/COMP AT A2A5A2E12? 

POSITION 

I 

I 
I 
I 

TROUBLE IN A 2 A 5 A 2Q8 
CIRCU IT S 

DOES OSCILLOSCOPE 
DISPLAY 5 MHz 
SIGNAL AT 
A2A5A2Q6 BASE? 

1-

R E F : F I G . 5-31 
CHECK A DJU S T M E N T  
O F  A2A 5 A 2 C31 FIRST 

TROUBLE IN A 2 A 5 A 2 Q 7  

CIRCU IT S  
R E F : F I G . 5-3 1 

TROUBLE IN 
A2A5A2Q90R 
ASSOCIATED 
CIRCU ITRY 
REF: FIG. 5-31 

,..-. -----· 

I 
I 

DOES OSCILLOSCOPE DISPLAY 
5 MHz SIGNAL AT 
A2A5A103 COLLECTOR? 

I 
I 
I 

DOES OSCILLOSCOPE DISPLAY 

� 

5 MHz SIGNAL AT � 
A2A5A10 1 COLLECTOR? 





( 

., 
I 
I 
I 

I 
I 

I 

I 
I 

(' 

i 
I 
I 
I 
I 
I 
I 

\. 

TROUBLE IN 
CONNECTOR 
A2A5P1-A6 
REF: FIG. 5-31 

ALL FREQUENCIES 
INCORRECT WITH 

SWITCH A2A5A2S1 
IN INT/COMP 

POSITION 

NO OUTPUT WITH 
SWITCH A2A5A2S1 

IN EITHER 
EXT POSITION 

BUT EXT INPUT 
TOO LOW OR 

LACKING 

T R O U B L E  IN A 2 A 5A 4 U 2  

R E F : F I G . 5 ·3 1  

TROUBLE IN A2A5A404, 03 

CIRCUITRY 

REF: FIG. 5-31 

. DOES COUNTER INDICATE 

5 MHz ± 0.2 Hz ADJUSTABLE 
BY A2A5A1C2, C3 AT 
A2A5A101 COLLECTOR? 

DOES OSCILLOSCOPE DISPLAY 
0 TO 0.8 VDC AT 
A2A5A4U1 PIN 6? 

TROUBLE IN A2A5A 102, 03 

CIRCUITS 

REF: FIG. 5-31 

EE140-KA-OMI-010/E110 T827H 

1------

---.-

TROUBLE IN A2A5A101, Y1 

CIRCUITS 

REF: FIG. 5-31 

T R O U B L E  IN A 2 A 540 2 

C IR C U I T R Y  

R E F :  F I G .  5-31 

C H E C K  V A L U E  O F  

A 2 A 5 A4R 3 

Figure 5-22. Frequency Standard A2A5, 
Fault Logic Diagram 

5-8.9/(5-90 blank) 
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GENERAL NOTES 

A. REFER TO S IGNAL FLOW D IAGRAM, FIGURE 5-8 
FOR TEST SETUP, AND TABLE 6-5 FOR WAVEFORMS. 

B. REFER TO MAINTENANCE SCHEMA TIC DIAGRAMS, 
FIGURES 5-32, 5-38. 

C. LEGEND: 

YES --
NO ------

NO 

500 kHz OUTPUT ---t 

NO 
100kHz ---t 
OUTPUT 

TS-1 

DOES RF MILL! 

INDICATE 20 Tl 

AT A2A6A16E1 

TROUBLE IN IN" 

BETWEEN A2A6, 

AND A2A6P1·A1 

REF: FIGS. 5·32. 

TS-3 

DOES OSCI LLOS 
WAVEFORMS A 

TROUBLE IN A2. 

REF: FIG. 5·38 



,,,
 _

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

 _
 



"{'' 
vOLTMETER 

140mV RMS 

r ----- -

I 

I 

"ERFACE 

'16P1-A1 

�NO 5-38 

( 

OPE DISPLAY 
A2A6A 16 TP3? 

6A16U3 

( 

I 

I 

I I 

I 

I 

I I 

T8-5 

DOES OSCILLOSCOPE DISPLAY 

10 MHz SOUAREWAVE AT 

A2A6A 1602 COLLECTOR? 

' 

I 

I 
I 

TROUBLE IN A2A6A1601, 02 

CIRCUITS 

REF: FIG. 5-38 

NO 1kHz I f 
OUTPUT 

Ts-6 

DOES OSCILLOSCOPE DISPLAY 

LOGIC LEVEL 10 MHz 

SOUAREWAVE AT 

A2A6A16U1C-12? 

-r 

I 

I 

I 

�ROUBLE IN INVERTER 
I RCU ITS A2A6A 16U 1 A, 
,c . 

EF: FIG. 5-38 

TS-9 

DOES MUL TIMETER INDICATE 
3.7 TO 4.3 VDC AT • 

. 

A2A6A16U6B-13 NON-VERNIER? 

• 

I 
I 

TS-8 

DOES MULTIMETER INDICATE 
3.7 TO 4.3 VDC AT 
A2A6A16R12 NON-VERNIER? 

I 

I 
I 

TROUBLE IN INTERFACE 

BETWEEN A2A6A16P1-9 

AND A2A6P1-19 

REF: FIGS. 5-32 AND 5-38 

t--

.,___ 

� 
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)!SPLAY 

EATER 

16U1A, 

�c '4DICATE 

ION-VERNIER? 

R INDICATE 

·VERNIER? 

RFACE 

6P1-9 

D 5-38 

\ 

TROUBLE IN DIVIDER 

CIRCUITS A2A6A16U2, U3 

REF: FIG. 5-38 

TROUBLE IN A2A6A16U5 

REF: FIG. 5-38 

_._ 

TS-7 

DOES OSCILLOSCOPE 
DISPLAY WAVEFORM A AT 
A2A6A 16U6B-12? 

I 

EE140-KA-OMI-010/El10 T827H 

_j 

TROUBLE IN A2A6A16U6B, C 
.....__ REF: FIG. 5-38 

._. ______ _ ._. ____________ 

TROUBLE IN A2A6A1603, 

04 CIRCUITS 

REF: FIG. 5-38 

TROUBLE IN 

A2A6A 16U4-U5 

CIRCUITS 

REF: FIG. 5-38 

Figure 5-23. Frequency Generator A2A6A16, 
Fault Logic Diagram 
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NOTES FOR FIGURE 5-24 

GENERAL NOTES 

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

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

C. LEGEND: 
YES --
NO------

SPECIFIC NOTES 

1. REMOVE POWER FROM TEST FIXTURE. RELEASE LATCHES AND REMOVE 
10 kHz/1 kHz/100 Hz SYNTHESIZER SUBASSEMBLIES A2A6A18 AND A2A6A12. PLACE 
EXTENDER CARD OlA228400-01 IN A2A6A18 LOCATION AND MATE CONNECTOR 
A2A6A18P 1 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. 

2. 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 100Hz 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. 

3. 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. 

NOOU1 
OR 

FREQUE 
OPERA" 





' ( TPUT 
'vti OFF 

EQUENCY 

•ERATION 

( 

t 

TS-2 
DOES OSCILLOSCOPE DISPLAY 
WAVEFORM A AT A2A6A12TP1? 

NOTE4 

I 

I 

' 

TROUBLE IN FREQUENCY 

GENERATOR ASSEMBLY A16 

REF: FIG. 5·38 

TS-4 
DOES OSCILLOSCOPE 
DISPLAY WAVEFORM E 
AT A2A6A18TP1? 
NOTE4 

I 

NOTE 1 
DOES FREQUENCY COUNTER 
INDICATE 1,000.0 Hz 
AT A2A6A 18TP27 

I 
I 

I 
I 

I 

1 

DOES OSCILLOSCOPE DISPLAY 
LOGIC SQUARE WAVE AT 
3.3989 MHz AT PIN 1 OF 
A2A6A18U27 

l 
I 

I 

IS CORRECT INPUT CODE AT 
PINS 2, 14, 11, AND 5 OF 
A2A6A18U37 

l 
I 

I 

TROUBLE IN A2A6A 1801 THRU 
A2A6A18Q8 OR A2A6A18U8 
CONVERTER CIRCUIT 
REF: FIG. 5-40 

� 

� 

1-
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DOES OSCILLOSCOPE DISPLAY 
TROUBLE IN BANDPASS FILTER 

LOGIC SQUARE WAVE AT A2A6A 12C10-C12, 

3.3989 MHz AT PIN 12 OF A2A6A 12L6-L 10 

A2A6A12U27 REF: FIG. 5-34 

.. 
I 

I 

I 
I 

I NOTE 2 

I DOES MULTIMETER 
I INDICATE 8 VDC AT 
I A2A6A 12A1 E17 

TROUBLE IN A2A6A12A101 OR 

"" 
A2A6A12U2, U3 DIVIDER 

1--
: 

� CIRCUIT I 
REF: FIG. 5-34 

• TROUBLE IN A2A6A1201, 02, Q3 

OR A2A6A12U1 PHASE 

DETECTOR CIRCUIT 

REF: FIG. 5-34 

( 
DOES OSCILLOSCOPE DISPLAY 

LOGIC-POSITIVE SPIKES AT IS CORRECT INPUT CODE AT 

1 kHz PRF AT PIN 10 OF PINS 2, 14, 11, AND 5 OF 

A2A6A18U27 
A2A6A18U47 

-
I I 

I I 

t 
I 

- • 

DEFECTIVE A2A6A 18U2 TROUBLE IN A2A6A 18U8-U10 

CONTROL LOGIC. 
CODING CIRCUIT, OR DIVIDERS 

REF: FIG. 5-40 
A2A6A 18U3-U7 
REF: FIG. 5-40 

-

-
TROUBLE IN A2A6A18U1 

PRESCALER AND 

A2A6A 18U3 DECADE 

DIVIDER CIRCUIT 

REF: FIG. 5-40 

-

( 
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NOTE3 

DOES MUL TIMETER 

INDICATE 1.5 VOC AT 

A2A6A 12A 1 E 1? 

I 
I 

TROUBLE IN A2A6A12Q3 OR 

A2A6A 12U 1 PHASE 

DETECTOR CIRCUIT 

REF: FIG. 5-34 

EE140-KA-OMI-010/E110 T827H 

TROUBLE IN VCO 

A2A6A12A1 CIRCUIT 

REF: FIG. 5-34 

Figure 5-24. 10 kHz/1kHz/100Hz Synthesizer A2A6A18 
and A2A6A12, Fault Logic Diagram 
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NOTES FOR FIGURE 5-25 

GENERAL NOTES 

A. REFER TO SIGNA L FLOW DIAGRAM, FIGURE 5-10, FOR TEST STEPS, A ND 
TABLE 6- 5 FOR WAVEFORMS. 

B. REFER TO MAINTENANCE SCHEMATIC DIAGRA MS, FIGURES 5-32, 5-39. 

C. L EGEND: 
YES 
NO ----- --------�-

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

SPECIFIC NOTES 

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

2. SIGNAL FREQUENCY SHOULD BE 22.4 MHz. WAVESHAPE SHOULD APPROXIMATE 
WAVEFORM J. 

3. REMOVE POWER FROM TEST FIXTURE. REMOVE 100kHz 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 90kHz 
AND CONNECT TO A2A6A17TP 1. RESTORE POWER TO TEST FIXTURE. 
MEASURE DC VOLTAGE AT A2A6A17A1El. CHANGE FUNCTI ON GENERATOR 
FREQUENCY TO 110kHz AND MEASURE DC VOLTAGE AT A2A6A17A1El. 

4. REMOVE POWErt FROM TEST FIXTURE. REMOVE 100kHz SYNTHESIZER 
SUBASSEMBLY tiA6A17 AND REINSTALL ON EXTENDER BOARD. SIGNAL 
AT PIN 1 OF A2A:6A17U5 SHOULD APPROXIMATE WAVEFORM H IN SHAPE 
AND AMPLITUDE AND BE AT A FREQUENCY OF 2. 24 MHz. 

5. SIGNAL AT PIN 10 OF A2A6A17U5 SHOULD APPROXIMATE WAVEFORM G 
INVERTED IN SHAPE AND AMPLITUDE AND BE AT A FREQUENCY OF 100kHz. 
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NO OUTPUT AT 

A2A6A 1 7TP3 0 R 

OFF FREQUENCY 

OPERATION 

DOES OSCILLOSCOPE 

DISPLAY 

WAVEFORM B 

AT A2A6A 17TP1? 

DOES OSCILLOSCOPE 

DISPLAY WAVEFORM D 

AT A2A6A 17TP2? 

I 
NOTE 1 

I 
I 
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DOES OSCILLOSCOPE 
DISPLAY WAVEFORM D 
AT A2A6A 17TP2? 
NOTE 1 

IS SIGNAL PRESENT AT 

A2A6A 17TP2? 

I 
I 
I 

I 
I 
I 

I 
J 

DOES OSCILLOSCOPE DISPLAY 
A PROPER SIGNAL AT PIN 1 
OF A2A6A17U5? 
NOTE 4 

I 
I 
I 
I 

1 

F AULT IN 2-MODULUS 
PRESCALER A2A6A17U4 
OR PRECEDING CIRCUITRY 
REF: FIG. 5-39 

-t 

DOES OSCILLOSCOPE 
DISPLAY A SIGNAL AT 
A2A6A 1701 COLLECTOR? 
'NOTE 3 

I 
I 

I 

I 
I 
I 
I 

A2A6A1701 OR 
ASSOCIATED CIRCUITRY 
FAULTY 
REF: FIG. 5-39 

�"' 
" 

NOTE 3 
DOES MUL TIMETER 
INDICATE 2 · 17 VDC 
AT A2A6A17A1E1? 

FAULT IN PHASE D E TEC' 

A2A6A17U1 OR CHARGE 
PUMP/LOOP FILTER 
REF: FIG. 5-39 
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TIMETER 
2-17 VDC 
17A1E1? 

�SE DETECTOR 

R CHARGE 

(�
�R 

FAULT IN VCO 

ASSEMBLY A2A6A17A1 

REF: FIG. 6-39 

DOES OSCILLOSCOPE 
DISPLAY A SIGNAL AT 
A2A6A1702 BASE? ; I NOTE 2 

I 
I 

I 
I 

1 

FAULT IN BANDPASS 

FILTER 

REF: FIG. 6-39 

DOES OSCILLOSCOPE 

[ 
DISPLAY A PROPER SIGNAL 
AT PIN 10 OF A2A6A 17U5? 
NOTES 

I 

_i 

IS CORRECT CODE AT 
PINS 5, 11, 14 AND 2 
OF A2A6A 17U6? 

I 

I 

I 

FAULT IN CODING 

SWITCH A2A6S3 

REF: FIG. 5-32 

r--

L...-
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ULT IN 

MA1702 

ASSOCIATED CIRCUITRY 

F: FIG. 5-39 

FAULT IN CONTROL 

LOGIC A2A6A17U5 ( -:: FIG. 5-39 

S CORRECT LEVEL ON 
,IN 5 OF A2A6A17U7? 

. 

FAULT IN NOR GATES 

A2A6A1704 OR 05 

REF: FIG. 5-39 

( 

IS CORRECT LEVEL ON 
PIN 50F A2A6A17U8? 

I 

FAULT IN SWITCH 

A2A6A 1703 OR 

HI·LO BAND SWITCH 

REF: FIG. 5-39 

EE140-KA-OMI-Ol0/Ell0 T827H 

FAULT IN DECADE 

DIVIDER A2A6A17U6, 
U7 OR US 

REF: FIG. 5-39 

Figure 5-25. 100 kHz Synthesizer A2A6Al7, Fault 
Logic Diagram 
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GENERAL NOTES 

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

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

C. LEGEND: 
YES 
NO - - - - - - -

D. REFER TO FREQUENCY TRANSLATION CHART, TABLE 3-1. 

SPECIFIC NOTES 

1. TESTS OUTLINED IN THE NOTES ON SIGNAL FL0W 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 • 

. , 
2. SIGNAL SHOULD BE PRESENT AT TEST POINTS INDICATED FOR THE RANGE 

SELECTED ONLY. 
EXAMPLE: NO OUTPUT AT A2A6A14TP5 WHEN FREQUENCY CON 

ARE SET A T  8. 0000 MHz. FREQUENCY TRANSLATION C�o 

TABLE 3-1, SHOWS THE HIGH FREQUENCY MIXER IN 

SIGNAL SHOULD BE 11.5 MHz. THUS ONLY A2A6A14TP4 
SHOULD HAVE A SIGNAL PRESENT. SIMILARLY, ONLY 
A2A6Al4TP3 SHOULD BE AT 0 - 0.4 VDC. 

3. REMOVE POWER FROM TEST FIXTURE. REMOVE A2A6A13 AND A2A6A 
SEMBLIES AND REINSTALL ON EXTENDER CARDS 01A228392-01 AND 0 
01 RESPECTIVELY. 

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

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

6. COMPARE SIGNALS WITH FREQUENCY COUNTER. 

7. REMOVE POWER FROM TEST FIXTURE. REMOVE FREQUENCY GENERATOR 
SUBASSEMBLY A2A6A16. CONNECT FUNCTION GENERATOR 28480-3300A TO 
A2A6A13TP2. SET CQNTROLS OF FUNCTION GENERATOR FOR A 300 kHz 
SQUARE WAVE WITH A 4 V P-P AMPLITUDE. RE-POWER TEST FIXTURE. 
M EASURE VOLTAGE AT THE JUNCTION OF A2A6A13Rl9 AND C14. CHANGE 
FUNCTION GENERATOJ1 FREQUENCY TO 1 MHz. MEASURE VOLTAGE AT 
JUNCTION OF A2A6A1SR19 AND C14. VOLTAGE SHOULD RANGE FROM 
1 VDC AT 300kHz T09.5 VDC AT 1 MHz. 

�,,:,::S:-&�:�r.,:;,;�����'{,><-tc 
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NOTE 1, 2 

DOES OSCillOSCOPE D I S PLAY 

A SIGNAL AT 

A2A6A 14TP2, TP4 OR TP7' 

---��-

NOTE3 

DOES OSCI LLOSCOPE DISPlAY 
A S IGNAL AT PINS 2. 9, AND 5, 6 

OF DIVIDER A2A6A13U5? 

l 

1 

DOES OSCILLOSCOPE DISPLAY 
A SIGNAL ATP"'I'f8 
OF D IV I DER A�"f-3US? 

DOES OSCILLOscoPE DISPLAY 
A SIGNAL AT t?ff\! 6 
OF LEVEL SHJFTER 
A2A6A13U4A, U48? 

DOES OSCILLOSOOP.E DJSPl.AY 
A SIGNAL AT BASE 
OF EMITTER-FOLl.()WER 
A2A6A1�01 ? 

I 
DEFECTIVE V� 
A2A6A13U30R 

ASSOCIATED CIRCUITRY 
REF: FIG. 5-35 

DEFECTIVE NAND GATE 

I A2A6A13U4D, U6B 

OR U6D I 
REF: FIG. 5-35 

i 

DEFECTIVE DIVIDER 
I 

A2A6A13U5 

REF: FIG. 5-35 

DEFECTIVE LEVEl- SHIFTER I 
A2A6A13U4A,U4B 

REF: FIG. 5-35 

-

DOES OSCILLOSCOPE D ISPLAY 

A SIGNAL AT 

A2A6A1301 EMITTER? 

DEFECTIVE 

EMITTER · FOLI..OWER 

A2A6A1301 

REF: FIG. 5-35 

DOES OSCILLOSCOPE D I SPL 

A SIGNAL AT A2A6A1402, 

05 OR 08 COLLECTOR? 

IS COl LECTOR OF 

A2 A6A1401, 04 OR 07 

AT +5 VDC? 

DEFECTIVE SWITCH 

A2A6A1401, 04 OR 07 

REF: FIG 5·36 

DEFECTIVE CAPACITOR 
A2A6A13C19 

REF: FIG, 5·35 
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DEFECTIVE NAND GATE 

A2A6A13U4D, U6B 

OR U6D 

REF: FIG. 5-35 

DEFECTIVE DIVIDER 

A2A6A13U5 

REF: FIG. 5·35 

DEFECTIVE LEVEL SHIFTER 

A2A6A13U4A, U4B 

REF: FIG. 5-35 

DOES OSCILLOSCOPE DISPLAY 

A SIGNAL AT 

A2A6A1301 EMITTER? 

DEFECTIVE 

EMITTER - FOLI-.OWER 

A2A6A1301 

REF: FIG, 5-35 

DOES OSCILLOSCOPE DISPLAY 

A SIGNAL AT A2A6A 1402, 

05 OR 08 COLLECTOR? 

1 

I 
I 

IS COL LECTOR OF 

A2A6A 1401, 04 OR 07 

AT +5 VOC? 

I 
I 

DEFECTIVE SWITCH 

A2A6A1401, 04 OR 07 

R E F : F I G 5-36 

DEFECTIVE CAPACITOR 

A2A6A13C19 

REF: FIG. 5-35 

I 

"OFF" 

FREQUENCY 

OPERATION 

DEFECTIVE 
RF AMPlJF!ER 

A2A6A1402, 05 OR 08 

"'EF: FJG, 5-36 

IS CORRECT CHANNEL 

ENABLED IN A2A6A14 

FILTER SUBASSEMBLY? 

NOTE 4 

IS CORRECT TEST POINT 

OF A2A6A14TP1, TP3 OR TP6 

AT 0 • 0.4V? 

DEFECTIVE MEMORY 

A2A6A13U11 OR 

NAND GATE CR5. 

CR6 OR 02 

REF: FIG. 5-35 
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DOES OSCILLOSCOPE DISPLAY 
A SIGNAL AT BASE 

OF BUFFER AMPLirtCR 

A2A6A 1403, 06 OR 097 

! 

I 
I 

---·-

DEFECTIVE 

BANDPASS FILTER 

REF· FIG. 5-3S 

DEFECTIVE NAND GATE 

A2ASA13U4D,USBorUSD 

REF: FIG. 5-35 

-----
DEFECTIVE BUFFER 

AMf'L!FJER A2ASA1403, 

OSOR090R 

ASSOCIATED CIRCUITRY 

R E F : F j G. 5-3G 

IS �IGNAL PRESENT 

AT A2A6A13TP3? 

NOTE 5 

DEFECTIVE NOR GATE 

A2ASA13U7A, U7B OR U7C; 

DEFECTIVE NAND GATE 

U4C, USA OR USC 

REF: FIG. 5-35 

IS SIGNAL PRESENT 

AT A2A6A13TP1? 

I 

I 
I 

DEFECTIVE COUNTER 

CONTROL I.OGJC 

A2ASA13U8 

REF: FIG. 5-35 
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l 

, .n'1ES A COMPARISON OF ( JALS AT A2A6A13TP1 AND TP3 

I ' .o) TP3 SHOW CORRECT I I 

DIVISION TAKES PLACE? 

NOTE 6 

IS PROGRAMMING ON 

PINS 5, 11 AND 14 OF 

DIVIDERS A2A6A13U9 

AND U10 CORRECT? 

DEFECTIVE MEMORY 

A2A6A13U11 

REF: FIG. 5-35 

NOTE 7 

IS VOLTAGE AT JUNCTION OF 
A2A6A 13R19 AND C14 

IN CORRECT RANGE? 

I 

DEFECTIVE PHASE 

DETECTOR A2A6A13U1 

OR AMPLIFIER 

A2A6A13U2 

REF: FIG, 5-35 

DEFECTIVE DIVIDER 

A2A6A13U9 OR U10 

REF: FIG. 5-35 

l 

EE140-KA-OMI-01 0 /Ell 0 T827H 

DEFECTIVE VCO 

DR ASSOCIATED CIRCUITRY 

REF: FIG. 5-35 

Figure 5-26. 10 MHz/1 MHz Synthesizer 
A2A6A 13, Fault Logic Diagram 
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GENERAL NOTES 

A. TEST SETUP: REFER TO SCHEDULED PERFORMANCE TEST SETUP, 

FIGURE 4-lAND TABLE 4-3. 

B. ..REFER TO CW, RATT, DATA AND PTT KEYING CONTROL 

C. LEGEND: 

fiGURE 5-12, MAINTENANCE SCHEMATIC DI AGRAM, 

YES ----
NO -------

SPECifiC NOTES 

1. INSTALL CW KEY IN LOO;t\L JACK. 

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

3. MEASURE DC VOLTAGES BY CONNECTING ELECTRONIC 
MULTIMETER AN/USM-311, SET IN PROPER DC VOLTAGE 
RANGE, BETWEEN SPECIFIED POINT AND CHASSIS GROUND. 
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NO KEYING 
IN 

CW MODE 

(KEYS IN ALL 

OTHER MODES) 

NO KEYING 
IN 

RATT MODE 

(KEYS IN ALL 
OTHER MODES) 

-
DOES A2A8E 11 GO 

TO GROUND POTENTIAL 

WHEN KEY IS DEPRESSED? 
(NOTE 3) 

I 

I 
I 
I 

IS PIN 3 OF MODE SWITCH 
A2S2-E-R 
AT GROUND? 

I 
I 
I 
I 

TROUBLE IN 
LOCAL/REMOTE 
SWITCH A2S1-B-R 
REF: FIG. 6-28 

IS PIN 4 OF MODE SELECTOR 

SWITCH A2S2-E-R 
AT GROUND? 

I 
I 
I 
I 

TROUBLE IN 
LOCAL/REMOTE 
SWITCH A2S1-B-R 
(CI'iECK POSITION) 
REF: FIG. 6-28 

TROUBLE IN 
FLEX HARNESS 
OF A2S2 
REF: FIG. 6-28 

TROUBLE IN MODE 
SELECTOR SWITCH 
A2S2-2-E · 

REF: FIG. 6-28 





(..JES A2K5B2 GO TO 

( 

(, 

GROUND POTENTIAL 

WHEN KEY IS DEPRESSED? 

I 

I 
I 

l 

TROUBLE IN CW 

HOLD RELAY A2K5 

OR ASSOCIATED 

CIRCUITRY 

REF: FIG. 5-28 

DOES PIN 6 OF MODE 

SELECTOR SWITCH 

A2S2-E-F GROUND 

WHEN KEY IS DEPRESSED? 

I 

I 

I 
I 

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

IS A2 OF PTT 

RELAY A2K4 
NO KEYING __J AT GROUND 

ANY MODE . I WHEN TRANSMITTER 

IS KEYED IN ANY MODE? 

l 
I 
I 
I 

IS A2K4 AT GROUND WHEN 

TRANSMITTER IS KEYED 

IN RATT MODE? 

f 

I 
I 
I 
I 

NO MODE KEYING 

SEE CHART FOR NO 

KEYING IN RATT 

REF: FIG. 5-17 

TROUBLE IN MODE 

SELECTOR SWITCH 

A2S2-E-R 

REF: FIG.S-28 

NO KEYING I� 

VOICE/DATA fl 

(KEYS IN OTH 

MODES). CHEC 

SETTING OF 

DATA/NORMA 

SWITCH A2S11 

TROUBLE IN 

PTT RELAY A2K4 

CONTACTS A2-A3 

REF: FIG. 5-28 
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I 

IOD 

ER 
K P  

( 

c 

IS PIN 6 AT GROUND 

POTENTIAL WHEN 

LOCAL/ REMOTE 

SWITCH A2S1·B·F IS SET 

IN LOCAL? 

T 

I 

I 

I 
I 

TROUBLE IN 
REMOTE/LOCAL 
SWITCH A2S1·B·F 
PINS60R9 
REF: FIG. 5·28 

IS A2 OF TUNE RELAY 

A2K1 AT GROUND WHEN 

TRANSMITTER IS KEYED? 

. 
I 
I 
I 
I 

TROUBLE IN 
TUNE RELAY A2K1 
REF: FIG. 5·28 

DOES PIN 5 MEASURE 

12 VDC TO GROUND 

WHEN LOCAL/REMOTE 

SWITCH A2S1 IS IN LOCAL 

AND PTT BUTTON IS 

DEPRESSED? 

I 
I 
I 
I 

(NOTE 5) 

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

DOES PIN X2 OF TR RELAY 

A2K3 MEASURE +28 VDC TO 

GROUND? 

I 
I 
I 
J 

TROUBLE IN 
+28 VSUPPLY 
REF: FIG. 5·28 

· EE140-KA-OMI-010/E110 T827H 

TROUBLE IN 
PTT RELAY A2K4 
rEF: FIG. 5·2B 

TROUBLE IN 
TR RELAY A2K3 
REF: FIG. 5·28 

Figure 5-27. CW, RATT, DATA And PTT Keying, 
Fault Logic Diagram 
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NOTES FOR FIGURE 5-28 

GENERAL NOTES 

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

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

C. ALL CAPACITANCE VALUES IN MICROFARADS, UNLESS OTHERWISE NOTED. 

D. SWITCHES A2Sl AND A2S2 ARE SHOWN AS VIEWED FROM REAR OF FRONT 
PANEL. A BLACK SWITCH TERMINAL INDICATES A LONG CONTACT CLIP 
AT THAT POINT. 

E. ----s j-- INDICATES BREAK POINTS USED TO RED UCE D IAGRAM CLUTTER. 
TO FIND MATING END OF BROKEN LINE, PROCEED FROM BREAK POINT IN 
PARALLEL WITH DI AGRAM BORDER. 

F. I I INDICATES FRONT PANEL MARKING. 

SPECIFIC NOTES 

1. 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. 

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

3. CAPACITORS A1C1 THRU C50 ARE ALL 1000 pF. 

4. WHEN NTDS DATA AUDIO IS APPLIED THRU A1J8, THE JUMPER WillES 
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. 

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

6. 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 

A1Jl J AlP1-38 1 
thru * thru * 

A1J22 P1-40 
J23 2 2G P1-41 1 25B 
J24 3 2C P1-42 1 25B 
J25 1 26G P1-43 3 llE 

P1-1 * P1-44 3 12F 
P1-2 * P1-45 3 12E 
P1-3 3 5B P1-46 3 llE 
P1-4 3 3D P1-47J 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-ll * S1 3 12D 

\ Pl-12 2 3E S2 3 llD 
,) ) P1-13 3 12C A1A1C1 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 } C6 3 13B 
thru * C7 3 2F 
P1-20 C8 1 25F 
P1-21 3 3F C9 3 13G 
P1-22 * C10 1 25C 
P1-23 1 25B Cll 1 25F 
P1-24 3 5B C12 2 3E 
P1-25 3 5B C13 3 13C 
P1-26 2 3C C14 1 25G 
P1-27 3 12B C15 1 25G 
P1-28 2 3C C16 3 13F 
P1-29 1 25A C17 3 2 F  
P1-30 * C18 * 

P1-31 2 3C C19 1 25C 
P1-32 3 3F C20 1 25B 
P1-33 2 3D C21 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 ZON E  

AlA1C26 2 3C A1A1J4-l * 

C27 3 13B J4-m 3 2C 
C28 2 3C J4-n 3 2D 
C29 1 25A J4-o * 

C30 * J4-p 3 2F 
C31 2 3C J4-q 1 26C 
C32 3 2F J4-r 1 26C 
C33 2 3D J4-s 3 13G 
C34 1 25C J4-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 J4-z 3 2E 
C41 1 25B J4-A 2 2D 

( 
C42 1 25B 1 26F 
C43 3 13D J4-B 2 2D 

) 
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 
E1 3 13B J4-I * 

1 26A J4-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 * 

J4-a 3 2G J4-P 3 2B 
J4-b 3 2F J4-Q * 

J4-c 1 26C J4-R 3 13E 
J4-d 1 26G J4-S 3 13D 
J4-e 1 26G J4-T 1 26F 
J4-f 1 26F J4-U 3 13E 
J4-g * J4-V 3 2G 
J4-h 3 13C J4-W 3 2D 
J4-i 3 13E J4-X 3 2F 
J4-j * J4-Y 3 2F 

( 
J4-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 CRll 1 2D 
J4-CC 3 2E DS1 * 

J4-DD 3 2E DS2 * 

J4-EE 3 2E DS3 3 3E 
J4-FF 3 2E DS4 3 3E 
J4-GG 3 2D E1 2 6C 
J4-HH 3 2D E2 2 SE 
JS-A 1 26C E3 2 6B 
JS-B 1 26C E4 1 21C 
J6-a J 

* ES 1 20C 
thru * 3 6F 
J6-f 2 7D 

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 

') 
) 

J7-D 3 13B ES 3 llB 
JS-A 1 26B 3 llA 
JS-B 1 26B E9 3 6F 
JS-C 1 26B E10 3 6F 
JS-D 1 26A Ell 3 llB 
JS-E 1 26A E12 3 llB 
JS-F 1 26A E13 2 7E 
J9 } E14 2 6D 
thru * El5 2 7E 
J24 El6 3 llB 
J25 1 26G El7 1 6F 

A2C1 3 6F E18 1 6F 
C2 3 9D E19 3 lOC 
C3 3 llA E20 3 lOC 
C4 1 23F E21 1 4C 
C5 1 22F 1 18B 
C6 3 liD E22 3 4E 
CRl 3 lOD E23 3 11B 
CR2 2 SE E24 3 4D 
CR3 3 llF E25 * 

CR4 1 20D E26 3 4E 
CRS 1 4D E27 1 2F 
CR6 3 SB 3 12C 
CR7 2 4E 1 2C 
CRS 3 11A 1 3D 
CR9 2 SD 1 23F 

1 3E w,J 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 

A2E2S 1 'SF A2E49 1 1SB 

3 12B E50 2 12B 

E29 2 7F E51 1 21E 

3 10C 1 18F 

3 10F 2 13A 

E30 1 7F E52 3 llC 

1 15G E53 3 llF 

E31 
* E54 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 sc E5S 2 4E 

1 5F E59 1 16B 

1 SF E60 1 16A 

E35 2 5E E61 1 16B 

( 
E36 

* E62 1 16A 

E37 3 12B 
1 23F 

\l 

1 9G F1 3 9E i 

1 SB 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 

J E40 1 3C thru 
* 

1 22C J7 

1 1E J8-1F 2 5D 

1 22D JS-2G 2 5D 

E41 
* JS-3H 2 5D 

E42 2 13A JS-4J 2 5D 

2 llB JS-5K 2 5D 

1 21A JS-6 2 6E 

E43 
* JS-7 2 6D 

E44 
* JS-S 2 6E 

E45 3 3E JS-9 2 6C 

1 17G JS-10 2 6C 

E46 3 4D JS-11 2 6C 

E47 
* JS-12 2 6C 

E48 * JS-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 50 A2J21-29 1 25A 
JS-15 2 5C J21-30 * 

JS-16 2 5C J21-31 2 3C 
JS-17 2 5C J21-32 3 3F 
JS-18 2 5C J21-33 2 3D 
JB-19 2 5E J21-34 1 25C 
JS-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 

J 
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 llF 
J21-14 1 25G J23-4 2 4E 
J21-15 1 25G J23-5 1 19 A 
J21-16 3 12F J23-6 1 18B 
J21-17 3 3F J23-7 1 19 D 
J21-18 * J23-8 1 20D 
J21-19 1 25C J23-9 1 16A 
J21-20 1 25B J23-10 3 lOB 
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 lOE 

J21-27 3 12B J23-17 1 21E 

J21-28 2 3C J23-18 3 lOE 

,j 
) 

* NOT USED 
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( 
' 

NOTES FOR FIGURE 5-28 (CONTINUED) 

PART LOCATION INDEX (CONTINUED) 

REF REF 
DES SHEET ZONE DES SHEET ZONE 

A2J23-19 1 6E A2K3-C3 2 7F 
J23-20 * K3-D1 2 7E 
J23-21 1 2D K3-D2 2 SF 
J23-22 1 3C K3-D3 2 7E 
J23-23 1 2E K3-X1 3 10F 
J23-24 2 5E K3-X2 3 10F 
J23-25 * K4-A1 1 21C 
J23-26 1 18C K4-A2 1 21C 
J23-27 1 22D K4-A3 1 21C 
J23-28 1 18D K4-X1 1 21C 
J23-29 * K4-X2 1 21C 
J23-30 3 9A K5-Al ] 
J23-31 1 6D thru * 

J23-32 1 6F K5-A3 
J23-33 1 7D K5-B1 1 18B 
J23-34 3 lOE K5-B2 1 18B 

( 
J23-35 * K5-B3 1 18B 
J23-36 1 7E K5-X1 1 4D 
J23-37 1 3E K5-X2 1 4D 

\ 
) 

K1-Al 1 19A K6-A11 
K1-A2 1 19A thru * 

Kl-A3 1 19B K6-A3 
Kl-B1 3 10D K6-B1 3 9C 
Kl-B2 3 10D K6-B2 3 9C 
K1-B3 3 lOC K6-B3 3 9C 
K1-X1 3 10D K6-X1 3 9B 
K1-X2 3 10D K6-X2 3 9C 
K2-A1 2 7D Ll 3 6F 
K2-A2 2 SD L2 3 4E 
K2-A3 2 7D M1 1 3C 
K2-Bl 2 7E M2 1 3A 
K2-B2 2 SE P1-1 * 

K2-B3 2 7E P1-2 * 

K2-X1 2 8D P1-3 3 llF 
K2-X2 2 SD P1-4 2 4E 

K3-Al 3 6G Pl-5 1 19A 
K3-A2 3 6F P1-6 1 18B 
K3-A3 3 6G Pl-7 1 19D 
K3-B1 3 lOF P1-8 1 20D 
K3-B2 3 lOG Pl-9 1 16A 
K3-B3 3 lOG P1-10 3 lOB 
K3-Cl 2 7F Pl-11 3 SB 

( 
K3-C2 2 SF Pl-12 3 9F 

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

PART LOCATION INDEX (CONTINUED) 

REF REF 
-......DES SHEET ZONE DES SHEET ZONE 

I 

A2P1-13 1 16E A2S2-A-F 1 6E 
P1-14 1 17F 3 10E 
P1-15 1 19E S2-A-R 1 6D 
Pl-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 
Pl-23 1 2E S2-E-F 1 17A 
Pl-24 2 5E S2-E-R 1 2E 
Pl-25 * S3-F 2 4A,4B 
Pl-26 1 18C S4-F 2 5A,5B 
Pl-27 1 22D S5-F 2 6A,6B 
P1-28 1 18D S5-R 2 7B 
P1-29 * S6 2 lOA, lOB 

'") P1-30 3 9A S6-F 2 llB 'A( . 

Pl-31 1 6D S6-R 2 llA 
Pl-32 1 6F S7 1 6B 
Pl-33 1 7D S8 1 6C 
Pl-34 3 10E S9 1 18F 
P1-35 * S10 1 20B 
Pl-36 .1 7E Sll 1 17G 
P1-37 1 3E Tl 3 8E,8F 
Q1 3 9D XA1P1A1 1 4G 
R1 3 6F P1-1 1 8G 
R2 3 4E P1-2 1 7G 
R3 3 llB P1-3 * 

R4 1 21B P1-4 * 

R5 2 12B P1-5 1 7G 
R6 1 4D Pl-6 1 8G 
R7 3 llC P1-7 1 7G 
R8 1 20B P2A1 1 4G 
R9 1 3C P2A2 * 

S1-A-F 1 21B P2A3 1 SG 
1 21E P2-l 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 

Sl-B-R 1 21A P2-6 1 5G 
3 llF 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 AZXA5P1-1 1 23G 
P2-10 1 6G Pl-2 1 23G 
P2-11 1 6G P1-3 1 22G 
P2-12 * A2XA6PlA1 2 15F 
P2-13 * PlA2 2 15E 
P2-14 1 5G P1A3 2 15D 
P2-15 1 P1-1A 2 sc 

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 SD 

P2-22 1 5G P1-6 2 8D 
A2XA2 * 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 llB ) 
P1-6 2 6F P1-14 2 llB 
P1-7 2 6F P1-15 2 llB 
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 llB 
P2A4 2 7G Pl-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 lOB 

thru * P3Al * 

P2-6 P3A2 2 8G 
P2-7 2 5G AZXA7 * 

P2-8 2 5G AZXA8 * 

P2-9 2 5G AZXA9P1-1 1 19B 
P2-10 2 5G P1-2 1 19C 
P2-ll 2 7G P1-3 1 19C 
P2-12 2 4G P1-4 1 19B 

A2XA5P1Al 1 21G P1-5 1 19B 
PlA2 1 20G P1-6 * 

PlA3 1 22G P1-7 1 19B 
PlA4 1 24G Pl-8 1 19C 
PlA5 1 21G P1-9 1 19B 

( PlA6 1 20G A2XA10 * 

·-· A2XA11 * 

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

PART LOCATION INDEX (CONTINUED) 

REF REF 
DES SHEET ZONE DES SHEET ZONE 

A2XA12P1A1 1 1G A2A2 * 

P1A2 1. 3G A2A3 * 

PlA3 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 

J ) P1-7 1 7G thru * 

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 A2A5PlA1 1 21G 
P2-3 * PlA2 1 20G 
P2-4 1 5G PlA3 1 22G 
P2-5 1 5G P1A4 1 24G 
P2-6 1 5G PlA5 1 21G 
P2-7 1 6G PlA6 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 A2A6AT1P1 2 14E 
P2-12 * AT2P1 2 14D 
P2-13 * PlAl 2 15F 
P2-14 1 5G Pl-lA 2 8C 
P2-15� Pl-2B 2 8C 
thru * Pl-3C 2 8C 

P2-19 Pl-4D 2 8C 

P2-20 1 6G Pl-5E 2 8D 

J P2-21 * 

) 
�i 

P2-22 1 5G 

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

PART LOCATION INDEX (CONTINUE D) 

REF R EF 
DES SHEET ZONE DES SHEET ZONE 

A2A6Pl-6 2 8D A2A7Pl-23C 2 6C 
Pl-7 2 8D Pl-24D 2 6C 
P1-8 2 BE Pl-25E 2 6D 
Pl-9 * A2A8Cl 3 7E 
Pl-10 2 SF C2 3 6E 
Pl-11 2 12B C3 3 7D 

P1-12 2 12B C4 3 6D 
P1-13 2 11B C5 3 5D 
P1-14 2 llB C6 3 4D 

P1-15 2 llB C7 3 7C 
Pl-16 2 SF C8 3 7B 
Pl-17 2 12B C9 3 SF 
Pl-18 2 SF C10 1 5D 
Pl-19 2 llB Cll 1 5D 
P1-20 2 8E CR1 3 7F 
Pl-21 2 12B CR2 3 7F 

( 
P2A1 * CR3 3 7F 
P2A2 2 15G CR4 3 7F ' 

P2A31 2 lOB CR5 3 7E 
} 

P3Al * CR6 3 7E 

P3A2 2 8G CR7 3 7E 
A2A7P1-1F 2 5D CR8 3 7E 

Pl-2G 2 5D CR9 1 5D 
P1-3H 2 5D CRlO 3 7C 
Pl-4J 2 5D CRll 3 6D 
P1-5K 2 5D CR12 3 6C 
P1-6 2 6E CR13 3 6C 
Pl-7 2 6D E1 3 7F 
Pl-8 2 6E E2 3 7E 

Pl-9 2 6C E3 3 SF 
Pl-10 2 6C E4 3 4D 
Pl-11 2 6C E5 3 4E 
P1-12 2 6C E6 3 4E 
Pl-13 2 5D E7 3 7E 
P1-14 2 5D E8 3 7E 

Pl-15 2 5C E9 1 5C 
P1-16 2 5C E10 1 5D 

Pl-17P1-17 2 5C Ell 1 5D 
Pl-18 2 5C E12 3 4F 
Pl-19 2 5E E13 1 5D 
P1-20 2 5E 3 4F 
P1-21A 2 6C E14 3 7C 

l 
P1-22B 2 6C E15 3 7B 

* NOT USED 
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NOTES FOR F IGURE 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 70 R4 1 4C 
Q2 3 60 R5 1 5C 
R1 3 5E R6 1 4C 
R2 3 7D R7 1 5B 
R3 3 60 R8 1 5B 
R4 3 60 R9 1 4B 
R5 3 60 A2A11C1 1 5A 
R6 3 50 C2 1 4A 
R7 3 50 C3 1 4B 
R8 3 5C El 1 5B 
R9 3 5D E2 1 5B 
RlO 3 50 E3 1 4A 

) 
\ 

Rll 3 5C E4 1 4B 
R12 3 7C E5 1 5A 
R13 3 7C . E6 1 5A 
R14 3 7B Q1 1 4A 
R15 3 5 F  R1 1 5B 
R16 1 5C R2 1 5A 
R17 3 5C R3 1 5B 
R18 3 6D R4 1 4B 
U1 3 5D R5 1 5A 

A 2A9A1Pl-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 A2A12A1P 1A1 1 1G 
P1-6 * P1A2 1 3G 
P1-7 1 19B P1A3 1 3G 
P1-8 1 19C P1-1

J P1-9 1 19B thru * 

A2A10Cl 1 5B P1-5 
C2 1 4B Pl-6 1 2G 
C3 1 4C Pl-7 1 2G 
El 1 5C Pl-8 1 2G 
E2 1 5C Pl-9 * 

E3 1 4B P1-10 1 2G 
E4 1 4C A2A13 * 

E5 1 5C A2Al4C1 3 lOB 
�,J C2 1 23E 

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

PART LOCATION INDEX (CONTINUED) 

REF REF 
DES SHEET ZONE DES SHEET ZONE 

A2AHC3 3 lOA A2A21K2-2 1 15A 
C4 1 23D K2-3 1 15A 
E1 1 23E K2-4 1 15A 
E2 1 23D K2-5 * 

3 lOA K2-6 1 15A 
Ll 1 23E K2-7 1 15A 

A2A15C1 1 4E K2-8 1 15A 
C2 1 4D K2-Xl 1 11B 
C3 1 5D K2-X2 1 llB 
CR1 1 5E R1 1 12 D 
CR2 1 5D T1-1 1 15B 
E1 1 4D T1-2 1 15B 
E2 1 5E T 1-3 1 15B 
E3 1 4E T.l-4 1 14B 
E4 1 4E Tl-5 1 14B 
E5 1 5E T1-6 1 14B 
E6 * T2- 1 1 15B 

( 
E7 1 4D T2-2 1 15B 

} E8 1 4E T2-3 1 15B 
E9 1 4E T2-4 1 14B 
ElO 1 4D T2-5 1 14B 
Ell 1 5E T2-6 1 14B 
E12 1 5E XA1 J E13 1 5D thru * 

E14 1 5D X ·.17 
L1 1 4E XA18-A 1 8C 
R1 1 4E XA18-B 1 9C 
R2 1 5E XA18-c 1 9C 

A2A16 } XA18-D 1 9C 
thru * XA18-E 1 10C 

A2A20 XA18-F 1 lOC 
A2A21CR1 1 llB XA18-G * 

K1- 1  * XA18-H 1 llC 
K1-2 1 15B XA18-I * 

K1-3 1 15B XA18-J 1 llC 
K1-4 1 15B XA18-K 1 12C 
K1-5 * XA 18-L 1 12C 
K1-6 1 15B XA18-M 1 13C 
Kl-7 1 15B XA18-N 1 13C 
K 1-8 1 15B XA18-Q * 

Kl-X1 1 12B XA 18-P 1 13C 
K1-X2 1 12B XA 18-Q. * 

K2- 1 * XA 18-R 1 14C 

( -
* NOT USED 
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*� �-

NOTES FOR FIGURE 5-28 (CONTINUED) 

PART LOCATION INDEX (CONTINUED) 

REF REF 
DES SHEE.T ZONE DES SHEET ZONE 

A2A2lXA18-S 1 14C A2A2lXA19-V 1 15D 
XA18-T 1 14C -1 1 BE 
XA18-U 1 15C -2 1 9E 
XA18-V 1 15C -3 1 9E 

-1 1 sc -4 1 9E 
-2 1 9C -5 1 lOE 
-3 1 9C -6 1 llE 

-4 1 9C -7 1 llE 

-5 1 lOC -8 1 llE 

-6 1 lOC -9 1 12E 
-7 1 llC -10 1 12E 
-8 1 llC -11 1 13E 
-9 1 12C -12 1 13E 
-10 1 12C -13 1 13E 
-11 1 13C -14 1 14E 
-12 1 13C -15 1 14E 
-13 1 13C -16 1 14E 

) -14 1 14C -17 1 15E 
-15 1 14C -18 1 15E 
-16 1 14C A2A2lXA20-A 1 SE 
-17 1 15C -B 1 9E 
-18 1 15C -c 1 9E 

A2A2lXA19-A 1 8D -D 1 10E 
-B 1 9D -E 1 10E 
-c 1 9D -F 1 10E 
-D 1 9D -G * 

-E 1 10D -H 1 llE 

-F 1 liD -I * 

-G * -J 1 llE 

-H 1 liD -K 1 llE 
-I * -L 1 12E 
-J 1 liD -M 1 12E 
-K 1 12D -N 1 13E 
-L 1 12D -o * 

-M 1 13D -P 1 13E 
-N 1 13D -Q * 

-0 * -R 1 14E 
-P 1 13D -s 1 14E 
-Q * -T 1 14E 
-R 1 14D -u 1 15E 
-s 1 14D -v 1 15E 
-T .1 14D A2A2lXA20-1 1 SF 
-u 1 15D -2 1 9F 

) 
* NOT USED 
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N OTES FOR FIGURE 5-28 (CONTINUED) 

PART LOCATION INDEX (CONTINUED) 

REF REF 
D ES SHEET ZONE DES SHEET 

A2A21XA20-3 1 9F A2A21XA20-ll 1 
-4 
-5 
-6 
-7 
-8 
-9 
-10 

A2 A8Q1 

( 
Q2 
U1 

A2A10Q1 
A2A11Q1 

1 10F -12 1 
1 10F -13 1 
1 10F -14 1 
1 llF -15 1 
1 llF -16 1 
1 12F -17 1 
1 12F -18 1 

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

c B E 

21.4 29.4 29.9 
29.4 11.9 11.3 

1 = 11.3 2 = 4.8 3 = 4.2 
7 = 11.6 6 = 4.8 5 = 4.2 

5.2 14.6 15.2 
5.2 14.6 15.2 

VOLTAGE MEASUREMENTS TAKEN TO GROUND WITH DIGITAL MULTIMETER 
89536-8800A/AA; T-827H IN ANY OPERATING MODE. 
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I I 
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NOTES FOR FIGURE 5 -29 

GENERAL NOTE S 

A. PARTIAL REFE RENCE DESIGNATIONS ARE SHOWN. FOR C OMP LE TE DESIGNATION 
PREFIX WITH A2A1 AND NUMBER OF THE PAR TIC ULAR SUBASSEMBLY. 

B. UNLESS OTHERWISE SPECIFIED: 
ALL RESISTORS ARE IN OHMS, ±5% ,  1/4 WATT. 
ALL CAPACITORS ARE IN PIC OFARADS. 
ALL DIODES ARE 1N4454. 

C .  CW ON POTENTIOMETERS INDICATES DIRECTION OF ROTATION WHEN VIEWED 
FROM SHAFT END. 

D. WHE N  MAKING RESISTANCE MEASURE ME NTS AT TRANSISTOR POINTS USE 
HIGHEST POSSIBLE OHMMETER RANGE TO PREVENT DAMAGE TO TRANSISTORS. 

E .  • INDICATES SIGNAL FLOW . 

F .  ---if-- INDICATES BREAK POINTS USED TO REDUC E  DIAGRAM C LUTTE R. TO 
FIND MATING E ND OF BROKE N LINE PROCEED IN PARA LLE L WITH DIAGRAM 
BORDER .  

G. VOLTAGE MEASUREMENTS TAKEN WITH DIGITA L MULTIMET ER 89536-SSOOA /AA. 

H .  READI NGS LISTED I N  TABLE ARE AC CURATE T O  WITHIN ± 10% . 

PART LOCATION INDEX 

REF RE F RE F 
DES ZONE DES Z ONE DES 

A2A 1C 1 9G A2A1F L1 SG A2A 1S1-9 
C 2  9E F L2 BE S1- 10 
C3 7G P 1  17H , 2G S1- 11 
C4. 7F P lA 1  2G S1- 12 
C 5  14C P 2  17D , 2 A  T 1  
C 6  16C P 2A1 2A T2 
C 7  9G P 2A2 * W 1  
cs SG P 2A3 17B W2 
C9 9E S 1  SF W3 
C 10 7E S 1- 1  5 F  A2A 1A 1C 1  
E 1  9E S1-2 4F C2 
E2 9G S 1-3 4F C3 
E3 16E S 1-4 4E C 4  
E4 7E S 1-5 4E C5 
E5 16G S1-6 4E C 6  
E 6  5G S1-7 5E E l  
E 7  14D S 1-8 5E E2 
E S 15D E3 

* NOT USED. 

Z ON E  

5E 
5E 
5 F  
5 F  

12G 
12E 

4G 
2A 

16B 
15E 
13E 
13F 
13E 
13F 
12E 
16E 
15D 
16E 

5-12 1 
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NOTES FOR FIGURE 5-29 (CONTINUED) �:) 
PART LOCATION INDEX (CONTINUED) 

RE F REF REF 
DE S Z ON E  DE S ZONE D ES ZONE 

A2A1AlE4 16E A2A1A3C2 lOH A2AlA4C 17 7A 
E 5  12F C 3  * *  C 18 7B 
E 6  12E C4 lOE C l9 6B 
R l  16F C 5  !OF C20 6A 
R2 15F E l  l lE C 2 1  6B 
R3 15E E 2  llE C 22 5B 
R4 16E E3 9E C23 5A 
R 5  15E E4 l lG C 24 4A 
R 6  15E E 5  9G C 25 3B 
R7 14F E 6  llH C26 3A 
R8 14E E 7  llF C 2 7  5D 
R9 14E E 8  llH C 2 8  5E 
R lO 14E E 9  9E CR l 16B 
R l l 13F E lO 9G CR2 ** 
R l2 12G Ql lOG C R 3  ** 
R l3 13E Q2 lOE CR4 ** 
R l4 12E R l  lOG CR5 ** 
Vi 14E R2 lOG CR6 7B 

A2A1A2C l 15G R 3  lOH CR 7 6B ) C 2  13G R4 lOH CR8 5B 
C3 13H R5 lOH CR9 4B 
C4 13G R 6  lOG C R lO 4B 
C 5  13H R 7  lOE CR ll 3B 
C 6  12G R8 lOE C R 12 6D 
E l  16G R9 lOF E l  16A 
E 2  14G R lO lOF E 2  2A 
E 3  16G R l l lOF E 3  2A 
E4 16G R l2 lOE E4 ** 
E5 12H TP l 9E E 5  * *  
E 6  12G TP2 9H E 6  12C 
R l  16H A2A lA4C l 16B E7 12C 
R2 15!-f C 2  16B E 8  16A 
R 3  15G C 3  15B E 9  13C 
R4 16G C4 15C E lO ** 
R 5  15G C 5  15A E l l 6C 
R 6  15G C 6  14B E l2 15C 
R 7  14H C 7  13C E 13 16C 
R8 14G C 8  13B E l4 16B 
R9 14G C9 ** E l5 16B 
R lO 14G C lO ** E l6 16A 
R l l 13H C ll * *  E l7 6D 
R l2 12H C 12 * *  E 18 ** 
R l3 13G C l3 * *  E l9 15C 
R 14 12G C 14 ** E20 7C 
U l  14G C l5 ** E 2 1  14C ,) A2AlA3C l lOH C 16 * *  E 22 14C 

** NOT USED 
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f NOTES FOR FIGURE 5-29 (CONTINUED)  

PART LOCATION INDEX (C ONTINUED )  

REF REF REF 
D ES ZONE D ES ZONE D ES Z ONE 

A2A1A4E23 ** A2A1A4R14 * *  A2AlA4R42 5B 
E 24 ** R15 ** R43 5A 
E25 4E R16 ** R44 5B 
E26 3E R17 * *  R45 5B 
E27 3E R18 * *  R46 4B 
E28 5E R l9 * *  R47 4B 
E29 5E R20 ** R48 4A 
E30 3E R21 ** R49 3A 
E31 2E R22 ** R50 3B 
E32 16B R23 ** R5 1 3A 
E 33 16B R24 ** R52 3B 
E34 15C R25 ** R53 6D 
Ql 15B R26 * *  R54 60 
Q2 13B R27 * *  R55 6E 
Rl 16B R28 * *  R56 5E 
R2 16B R29 * *  R5 7 50 
R3 15C R30 ** R58 4D 
R4 15B R3 1 * *  R59 4E 
R5 15C R32 ** R60 4D 

( ' 

R6 15B R33 7B R61 3E 
R7 14B · R34 7B R62 3D 
RS 13B R35 7B R63 3D 
R9 13B R36 6C Tl 14B 
RlO 13B R37 6B T2 12B 
Rll * * R38 6B T3 3A 
R12 * *  R39 7A A2A1A5 7G 
R13 * *  R40 6B 7F 

R41 6A 6G,6F 

** NOT USED. 

TRANSISTOR VOLTAGE MEASUREMENTS 

TEST POINT VOLTAGE MODE 

A2AlA3Ql-E + 10. 9V LSB KEYED 
A3Ql-B + 10. 2V LSB KEYED 
A3Ql-c + 5. 1V LSB KEYED 

A3Q2-E + 10. 9V USB KEYED 
A3Q2-B + 10 .  2V USB KEY ED 
A3Q2-C + 5 . 1V USB KEYED 

A4Q1-E + 19. 4V USB KEYED 
A4Ql-B + 18.  9V USB KEYED 
A4Ql-C ov USB KEYED 

( r 
{'/· � ,, 
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NOTES FOR FIGURE 5-29 (CONTINUED)  

T RANSISTOR VOLTAGE MEASUREMENTS (CONTINUED) 

TEST POINT VOLTAGE 

A2A1A4Q2-E +19. 4V 
A4G2-B + 18. 9V 
A4Q2-C ov 

A2A 1A5 Ql-E + 1. 8V 

A5Ql-B + 2. 4V 

A5Ql -C +18. 5V 

A2A1A5Q2-E + 1. 8V 

A5Q2 -B + 2. 4V 

A5Q2-C +18. 5V 

SPECIFIC NOTES 

1. MODE SELEC TOR SWITCH A2S2 AS SHOWN ABOVE. 

MODE 

LSB KEYED 
LSB KEYED 
LSB KE YED 

ALL MODES 

ALL MODES 

ALL MODES 

ALL MODES 

ALL MODES 

ALL MODES 

2. VOLTAGE MEASUREME NTS TAKEN TO GROUND WITH A2A1A5R6 ALIGNED FOR 
NORMAL OPE RATION. 

3. T-8 27H/URT KEYED. 

4. THE INFORMATION CONTAINED IN THESE NOTES IS ORGANIZED TO ALLOW 
TROUBLESHOOTING OF THE VARIOUS TRA NSMITTE R FUNCTIONS IN A N  OPERAT
ING T -827H/URT T RA NSMITTER. FOR DEPOT MAINTENA NCE THE MODULE UNDE R 
TEST WILL BE OPE RA TED IN AMPliFIER /MODE SELECTO R  TEST FIXTURE 
TS-3670/WRC -1. TEST FIXTURE CONTROL SETTINGS SHALL CORRESPOND TO 
THE SETTING OF THE COUNTERPART CONTROLS OF THE T -8 27H/URT . 

5-124 

.) 



( 

( 

EE1 40 -KA-OMI-010 /El 1 0  T827H 

r- ----�1�9 ------r-,-----.1�8------�.r-----,,�7---- --,- -----.�e�-----,�-----.��s------r-- ---al44 -------.r--- --lll!------�------nr 2r- -----,,-------n . . ------��---,loo�--�-.------,wr------r�----,ar------r-------
P(.� 

) I 6 II I 4 I a I 2 

" 

-

a 

F 

IE 

D 

c 

8 

A 

+'l!JV LSI I lSI l'fiOM A2XAIPI·2 2 = (Fia.e·21,SHUT I, ZONE TFl '' I r----------- ------�-� 
I I : • ft2.:!0m

8
A
L R7r� �� 1 �� *�c:o 1�� 1500 �� : 

r-- -- -- -- -- -- -- --, &ROUND FROM A2XAIPI·I �1 rllll(l�£4o!-+· "�-.:�>-e�.3 --.... ----�lloo!! .. �l-� R��--�"lt .... _ _. __ _...,...,,....'=':-::,..... 1 cs J.. 1 _Pft (FI8.!1•28,SHEETI, ZONE IF) I �. .2JC r T . 
I�CAZI

9
111 r�"" Rill Rl4 D ii. £1 .P\. �1! E6 74"-WI r ' R4 

I 
lloi"W Rl �CI • C2 '!":� 2K 5.1 K I !"i-oiii�"'IC•e-1 I -'b.,t:r t-t?1 --c:>------�,_,r---------.. -IOIIIII���•AI I � R!S I.IK 0.2�F - 12 _J "f i iO ·�MOO 2% 2% I E 240 0;1 I .!§. Rl - 2 N2222A I 

: Ell _lEI I "to 820 2% RIO 100 1 8:/;J. C& E61 - I' QUFF'ER AMPLIFIER &.IK I GROUND FROM A2XAI PI · T 1.o ic='l�lllioe:....... �Es R4 : l'f7; R6 SlOE BAND BALANCE (FIG. 5•Z8,SHEET I, ZONE 7FI T '!I (h n, ,., .., • ,7 A2 1500 I 
•20V 27!1Kw I " " - I Y IOK R!) +'Lcz · " 

E2 LS8 BALANCED MO DULATQR I I 5K TI.l R2 0 I I L-- -- ______ ....., ------- �- - - - :..J lE� n7
. mr:V !I

.IK
!.?'\

JAN I CARRIER REINSERTION 
I J.ET I I '\. ... } QZ I LEVELSWITCHSI 

+20VUSI, AM, RATT ,IS I FROM A2XAIPI·II 5 #----------------------------li-----------+------------------�---------6:0,:_ _____ ... __ ........, RIO I (PREFERRED) 
(F'IG.s�za,SHEET I,ZONE TFI ·; r----------- - - - - - -:- -------, I R9 5.1K :;:::::co". l l Re I -----:FU:=iLLIUPPII I ce I - I-, r C2t -20d8 SIJPI'R I C5 E!S.l i IOK 

. ·�.f.: TPI pF R5 200 I 1201 �· 2 Il l I r;�::-9
;
-
o 
... :::::�;;-

o
----------l---;��,lo;;;o� .. --�---Tp-c"-... 

RI
•
I
-tii!O o Rl2 I I ���.'� o. �,., (�TEl GNP i! !tUI% + ��, I "o �>1-' -IOdi8111'PR 

I I :�w a 0��aAL r.- 4-2 "' "' � ',;o 2K s.I K  I an 4 IE J �1 ,.;x-az ��I ' l.ow ;J, a"tv .fi�.....,a Od8SUPPR 

GROUND FROM AIXA IPI-e . .d._ JE4 cw.._z�s R�
I
A �,L_j_oo 2% 2% I 

I II�P.---Q.;;;
E
,;.
2 

__ ..,.�o.�';""'(1..J2 ��1 1 In cz c L.--- -.--.._ -J ,..-�lo0,...,"9:._ j'l\'o� 04 £29 

tFIG,s-ze,SHEET 1, ZONE &FI6 � � 1 :.M T R
�

cA �0!9 1 C4�-eo Ri3 Rl4 I l )t.. Re 1 0•111,� A 
FL2 ° e J s &8 \o65 ...._ Jr--+--+-.... -+lt''l.r"L 1 ( •1 u �� -1l• �1K ���2 1

00 ' 5 11 12 
11 

1 T�� ?, _:,:; �� �-� ! 1 1 1
1 I �l IOK ��fK E9 1 F��:ER rE,_.-� .... 2_

1
�
0

9 E4 
+2ov " ; � I' I-"' I �..-- 120 a% JIF L- - · 1�100 i 1 ·"" w •  ce EBl 'J. El x·L-----' 

--... . 
,...-- Di.--:>i!ae _£2_9 __ 7....£.1_�-- uSOEi6-E� Eio Dil 

GROUND FROM AI)(AIPI-10 10 �· Ell !EI .l. I I 
A" I ' 

I R EINSERTION R56 ATTE NUATORS I (FIG.s·aa, SMElT I, ZONE TFl "il'h ll'T ,., ., r" .AL 1500 · 1 ....2. 1 1 GATE Rss C"s IOK ll'7 '!" '1 " 
USB BALANCED MODULATOR J ISO LAT IO N AMPLIFIER �,_, 

RSI Rll 

!1�

0

����

L

�����===�·3-r-�

E
Z
����= ===;-=�; ==-=-= -=�==_=_=_=

_j

========

L
===;;===�=-=-=�==

J

===�---t----�-----__:·'\w�--��� 
R5

3 i� 
0.1 .. , UK 2.TK 

+ZOVAMCARRIER REINSERTION FROM A 2XAIP2 •4 :z ) 1£17 ��t,tt�h�': IN4454 �RIO� R61 tFIG.a·28,SH�£TI, zoNE 5FI 4 •• T Rs:"t:IR57 
IK 4.SM 2.1 � CWKEYLIN£ �OM AIXAIP2·&s�fl�---------------------------f--_.--��-------------------------------------------------------------------------------------1------------------------r----, 2% z� 

LSB A u'.r:;·f�:�Ts:=r..IA�����:-� I +io�--------------t--oE T 1
1 

IOK c �� C27 rf1 /!'? 
!Fte.e-za, SHEET I, zoNE •Fl 1 

US
B 
AUD

I
O 

I
N
PU

T 
FROiil A

I
A

I
XA

I 
Pi-

l
l JJ: 14;�::�::��;;;;;;;;��������������

E
�
8
���� ������======�=t------------------'-------------------------------------i------------l 

I 
O.l �F ( FIG. 5"28, S HEETI 1ZONE IIF ) "j "E. 

+20V cw FR()M A2XAIP2-10 IOL I (FIQ. !1·281 8fiEU I, ZONE IF) ' 
+20V LSB,I$8 FROM A2 XAIP2•22 I 

(FI8.1-�Ifi£CTI ZONEIIF) I Cll Kl- I +20vusa,AM,RATT,IA�i\xAIP2-e e .L.....L K rJ;-31- · ·  �Pe. ce rfD 1 (FI8. $•21 81'1-T I ZONE.,, ...,-, 
, ).., � � ....4 

+toY TRANSMIT lriiif. ·· 

...
.
. 
.iu�. A

.
IPZ•ZO .r!..&J .I.F J, [ ,J E22 E21m " O .I IIF � [20 

_ _JJ •'-' ._rJ (1'1 8.1!·2��� ZONUF) 20"T" r-·1"·---- - - ;l..,-- --�4--1>-"F---- _,. �----- - - o-o-- - --- -- ------------- - -------------- -- - - -� - -- ••·r 
•20V (ALL MODES EXCEPT CWT l'ltOII ittXAIPZ· T �J Jc.la £19 ....-��' 1\" E7 II 

ttkAB.!.Wl Ell 
(FIG. s-za, SHEET I, ZONE Sf') 7 I I R

3 
A!5 c4 ?r S

A
TE D Rl leT RIO BEINSERtJ.Il.ti .£.W.. Rll 

CW CA RRI ER 
REINSERTION 

GATE 
I I � Cl IK I K  1300 A�RS 1 11JAN�T3 !00 390 6AT! KEY 100 

....., F I K 190 2H29011A ,. I I l 0.2 Rl RT 02 ;;--AT£ ·f--�.--...., 

.!! 
1100 �Hz 4AT E S  

AM CARRIER J1 
REINSERTION 

BATES 
R47 
15.11( 
I! "to 

ISOLA TION 
lATE 

k 850 
j"0.2 IIC 

ffiPJF 
lf.F I � ��� .L.�"'-) ....... ---

"""' 

�
0C fuF t::t:\-.- Cl9 840 R42 , 844 lim: . ...-���-+•+-"""'1-t--t-' � ��� • 

��
»!,��F2 5,1K ��� IOK 

I 1 14 C2 if.� ��I pF "-" T 1 \� 2 � 4e4r � C� C.!!.!._O 882 
eooaMzSTANDARD INPUT FROM A2lCAIP2·A3 I ws,LEr �,_,., � f� � E Tic r:K *� Mlro Rl4 . J;(,;J�N

--
It3

-
7 ... -+·R.--.... "'"'1� J-Aofj'f?N��.., I .r ... � r ... , \1

� 

C RUr. � 
IN4��\: f:/ 

IF OUTPUT TO A
Z

XAIPIAI 
(FIG. II• 28, SH 11ZON £ 461 

_,tARRIER Rli .. EIITION 
LEVEL SWITCH Sl 
(A�TERNATE) 

�rl--QE 26 
+<lH----oE27 
�..-+--ono 

(FI6.5·28,SHE!TI,ZONEI·A!·
>flTh

l 1 ���4 O.lpF RI-
�J: 

� A{ ""' L2tc 
R: �

448.1.9K .,__ �·� CZI tN44!14 j_ C22 rog �1:��� IN� I P/O 
I !1St R2 R4 laiC � D 10; O.lf1 FL R43 I0.2pF 2% 2% .C2 4 RSI T3 E2J..d2 
I !:!" '" aczo•� A • .- "7 4.)K ._.. �-.+-._���+.�.,�Oft� � GROUND I'ROM AIXAIPI•I A

IEl .,.,. 
'� " 

CIT"'"> 
J,

C20 R41 2% C23:' R48 > l 'o.lfF: 7 D)( C21 A_&t> ... ,' """ � Hz REINSERTION 
(P'

I
I.S·ZI,IHEITI,ZONIS�)I I 

o . i"• � 2.2,.F 'n!O /l?," Op�- ,_/'J, 1011 849 i%
#,
'-:: i:::0.2 E_�!l E51j "} TO A2 XAIP2-A I . �! n:-IA •'" F 2% ,. 4T IC.. 11F (FIG.�·U,SHI,Z:ONI4G) �AIS IIUO�I'�MUX�'�aau� �-�---�---��·------------------------------------------------�-----1� 11 -�Moo ----�"'--·�n�,�'l--�-���c�l , (FIG.&-211 SHEET 11 ZONE !IF) I 16 5 .- 1111 

+zov (ALL MODES) I'ROM AIXAt Pa·• e � -t-zov 31'41 .- .. _ .. AO_J._ __________ ...... 1 CFI1.5•21,1HE1ll, ZONIIF) 1- _ - - _ --- - -- -·- -- ---- - - - -- - -------1 

H 

G 

F 

E 

D 

c 

B 

A 

l-----��9�-----L-'----��•:_ ____ -L-------'�T------L-----��s�----�------����------i�-------�4-- ----�-----'-!-------L-I------'2 _______ L-I------"-------L-----'o ________ �-------�------�i---t---s------�i-------- ------�•-------'-------L------�e-------�L-.------�"------�-----3:_ ______ i_ ____ �2
------� ------------� 

) Figure 5-29 . Mode Selector Assembly A 2A l, Maintenance 
Schematic Diagra,m 

5-125/(5-126 blank) 



(i 

( ) 

EE 140-KA-OMI-0 10/E 110 T827H 

NOTES FOR FIGURE 5-30 

GENE RAL NOTE S  

A. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. FOR COMPLETE 
DESIGNATION PRE FIX WITH NUMBERS OF NEXT HIGHER ASSEMBLIES. 

B. UNLESS OTHERWISE SPECIFIED: 
ALL RESISTORS ARE IN OHMS, ±5%, 1/4 WATT, K = 1000 
ALL CAPACITORS ARE IN PICOFARADS. UF =MICROFARADS. FOR OTHER 
VALUES SEE TABLE 7-2. 
RESISTANCE OF ALL COIL WINDINGS LESS THAN ONE OHM 

C. WHEN MAKING RESISTANCE MEASUREMENTS AT TRANSISTOR POINTS, USE 
HIGHEST POSSIBLE OHMMETER RANGE TO PREVENT DAMAGE TO TRANSISTORS • 

D. • INDICATES SIGNAL FLOW. 

E. ----$ f-- INDICATES BREAK POINTS USED TO REDUCE DIAGRAM CLUTTER. 
TO FIND MATING END OF BROKEN LINE PROCEED IN PARALLEL WITH 
DIAGRAM BORDER. 

F. VOLTAGE MEASUREMENTS TAKEN WITH DIGITAL MULTIMETER 89536-8800A/AA. 

G. TRANSISTOR AND VACUUM TUBE CIRCUIT VOLTAGE MEASUREMENTS TAKEN TO 
GROUND (UNLESS OTHERWISE INDICATED) WITH EQUIPMENT KEYED IN ANY 
OPERATING MODE. 

H. READINGS LISTED IN TABLES ARE ACCURATE TO WITHIN ±10%. 

V1 

V2 

Q1 
Q2 
Q3 

TRANSISTOR DC VOLTAGE CHART 

E 

+6.5 
+12. 5 
+16.4 

B 

+5.8 
+11. 8 
+15. 7 

c 

+2.4V 
+7.4V 

0 

VACUUM TUBE VOLTAGE CHART (VDC, EXCEPT AS NOTED) 

PINS 

BETWEEN PINS 
1 2 3 AND 4 5 6 

0 2.2 6.3 VAC 110 110 

0 5.4 6.3 VAC 110 110 

7 

0 

5.4 
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EE140-KA-OMI-010/Ell0 T827H 

NOTES FOR FIGURE 5-30 (CONTINUED) ·� 
PART LOCATION INDEX 

REF REF 
DES SHEET ZONE DES SHEET ZONE 

A2A4B1 1 9D A2A4E7-A 1 5B 
C1 2 9F E7-B 1 6B 
C2 2 9F E7-C 1 5A 
C3 2 7F E7-D 1 7A 
C4 2 7E E8-A 2 5D 
C5 2 6G E8-B * 
C6 2 5F ES-C * 
C7 2 5F E8-D 2 4D 
C8 1 6B E9-A 1 6D 
C9 1 6B E9-B * 
ClO 2 7E E9-C * 
Cll 2 5D E9-D 1 6D 
C12 2 5C ElO-A 1 6B 
C13 2 5B ElO-B * 
C14 2 5B ElO-C * 
C15 1 lOB ElO-D 1 6B 
C16 1 lOB Ell-A 2 6C 
C17 1 9B Ell-B 2 4C 
C18 1 9B Ell-C 2 5D 
C19 1 6D Ell-D 2 3D 

') C20 1 6C E12-A 2 4B 
C21 1 8C E12-B * 
C22 1 8D E12-C * 

CR1 1 8C E12-D 2 5B 
El-A 1 4E E13-A 2 3B 
E1-B 1 4E E13-B 2 5B 
El-C 1 4F E13-C 2 4A 
E1-D 1 3E E13-D 2 6A 
E2-A * FL1 2 9F 
E2-B 1 2E FL2 2 6G 
E2-C 1 2F FL3 2 5G 
E2-D 1 3E K1 1 8D 
E3-A 2 4E K1-Al 1 8D 
E3-B 2 3E K1-A2 1 8D 
E3-C 2 4E K1-A3 1 9D 
E3-D 2 4E Kl-Bl 1 9D 
E4-A 2 3E K1-B2 1 SD 
E5-A 2 3G Kl-B3 1 8D 
E5-B 2 4G Kl-Xl 1 SD 
E5-C 2 4E Kl-X2 1 8D 
E5-D 2 3G Pl-1 1 lOD 
E6-A 1 7C Pl-2 1 10D 
E6-B 1 5C P1-3 1 10D 
E6-C 1 6D P1-4 1 10D 
E6-D 1 5D P1-5 1 10D 

P1-6 1 9D �-:J * NOT USED 
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EE 140-KA-QMI-0 10/EUO T827H 

( NOTES FOR FIGURE S-30 (CONTINUED) 

PART LOCATION INDEX (CONTINUED) 

REF REF 
DES SHEET ZONE DES SHEET ZONE 

A2A4P1-7 1 lOD A2A4AlR6 2 7A 
Pl-8 1 lOD A2A4A2ClJ P2-1 1 lOB thru 1 3F 
P2-2 1 lOE AllCl 
P2-3 J * A2A4A12C1 1 3D 

thru P2-6 A2A4Al3Cl 1 3D 
P2-7 1 lOB A2A4Al4C1 J P2-8 1 lOB thru 1 3F 
P2-9 1 lOA A2A4Al9C1 
P2-10 1 10E A2A4A20C1 1 3G 
P2-ll 1 lOE A2A4A2 1Cl 1 3G 
P2-12 1 lOA A2A4A22C1 J P2-Al 2 2G thru 1 3F 
P2-A2 1 lOA A2A4A29Cl 
P2-A3 1 lOF A2A4A2C2 J P2-A4 * thru 1 3E 
P2-AS 1 lOF A2A4AUC2 
R1 2 SF A2A4Al2C2 1 3D 
R2 2 SF A2A4A13C2 1 3D 

( ) R3 2 6F A2A4A14C2 J S1 1 9C thru 1 3E 
TP1 2 6G A2A4A19C2 
TP2 2 6G A2A4A20C2 1 3G 
TP3 2 3G A2A4A21C2 1 3G 
TP4 2 2G A2A4A22C2 } 
V1 2 SF thru 1 3E 

V2 2 5G A2A4A29C2 
A2A4A1Cl 2 BE A2A4A2C3 } 

C2 2 BE thru 1 2E 
C3 2 SF A2A4AllC3 
C4 2 9E A2A4A12C3 1 2D 
E1 ** 2 9E A2A4A13C3 1 2D 
E2** 2 SF A2A4A14C3 J E3** 2 7C thru 1 2E 
E4** 2 SF A2A4Al9C3 
ES** 2 9E A2A4A20C3 1 2G 
E6** 2 7A A2A4A21C3 1 2G 
E7** 2 5E A2A4A22C3 J EB** 2 7A,7C thru 1 2E 
E9 2 BE A2A4A29C3 
ElO 2 SF A2A4A2C4 J R1 2 BE thru 2 3E 
R2 2 9E A2A4A29C4 
R3 2 BE A2A4A2CS 1 
R4 2 7C thru 2 3G 

l� R5 2 5F A2A4A29C5 
) / 

* NOT USED 
** WIRING TERMINATION - FOR REFERENCE ONLY 
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EE 140-K.A-QMI-010/E 110 T827H 

NOTES FOR FIGURE S-30 (CONTINUED)  �, 
PART LOCATION INDEX (CONTINUED ) 

REF REF 
DES SHEET Z ONE DES SHEE T ZONE 

A2A4A32C1 } 
A2A4A20C6 1 3G thru 1 7B 
A2A4A21C6 1 3G A2A4A32C9 

A2A4A2T1 A2A4A33C1 
thru J 1 3E thru J 1 5B 

A2A4A11T1 A2A4A33C19 
A2A4A12T1 1 3D A2A4A34C1 1 
A2A4A13T1 1 3D thru 2 4C, 4D 
A2A4A14T1 1 A2A4A34C19 

thru 1 3E A2A4A35C1 1 
A2A4A19T1 thru 2 50 

.A2A4A20T 1 1 3G A2A4A3SC9 
A2A4A21T1 1 3G A2A4A36C1 J A2A4A22T1 } thru 2 5B 

thru 1 3E A2A4A36C9 
A2A4A29T1 A2A4A37C1 ] 

A2A4A2T2 J thru 2 4B 
thru 1 3E A2A4A37C19 

A2A4A11T2 A2A4A38C1 1 9F 
A2A4A12T2 1 3D C2 1 9G 
A2A4A13T2 1 3D C3 1 9G 

N) 
A2A4A14T2 ] C4 1 SF 

thru 1 3E C5 1 8G 
A2A4A19T2 C6 1 7G 
A2A4A20T2 1 3G C7 1 6F 
A2A4A21T2 1 3G C8 1 7G 
A2A4A22T2 J C9 1 6G 

thru 1 3E C10 1 5G 
A2A4A29T2 Cll 1 8G 

A2A4A2T3 J C12 1 7F 
thru 2 3E C13 1 5G 

A2A4A29T3 E1 *** 
A2A4A2T4 ] E2 * 

thru 2 3F ** E3 1 10F 
A2A4A9Y1 1 2E ** E4 1 10F 

A2A4A10Y1 1 2E ** E5 1 10E 
A2A4A12L1 1 3D ** E6 1 10F 
A2A4A13L1 1 3D FL1 1 9F 
A2A4A19Y1 1 2E FL2 1 7F 
A2A4A30C1 1 FL3 1 SF 

thru 1 5D K1 1 5E 
A2A4A30C9 KlA1 1 SF 
A2A4A30C 10} KlA2 1 SF 

thru 1 5C KlA3 1 SF 
A2A4A30C19 K1B1 1 5E 
A2A4A31C1 } K1B2 1 5E 

thru 1 70 K1B3 1 5E �J A2A4A31C9 
*NOT USED **WIRING TERMINATION· FOR REFERENCE ONLY *** NOT SHOWN 

5-130 



( 

REF 
DES 

A2A4A38KlX1 
K1X2 
L1 
Q1 
Q2 
Q3 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
RS 
R9 

<: * NOT USED 
I 

( ) 

EE140-KA-QMI-010/E110 TS27H 

NOTES FOR FIGURE 5-30 (CONTINUED) 

PARTS LOCATION INDEX (CONTINUED) 

REF 
SHEET ZONE DES 

1 5E A2A4A38R10 
1 5E Rll 
1 10E R12 
1 9F R13 
1 7G R14 
1 5G R15 
1 9F R16 
1 9G R17 
1 9F RlS 
1 9G R19 
1 9G R20 
1 9F R21 
1 SG TP1 

* TP2 
1 7G W1 

W2 

WIRING TAB 
POSITION 2 ·�Q' Q • POSITION I -�-

L.ETTERS !'11,C.l0 
INDICATE LOCATION 
OF INSTAL.LEO 
OONTACTSINS�TOR 
PLATE ASSEMBUES 
A2 A4EITHROUGH 
AtA4E13. NUMBERS 
1,2 FOL.LOWING 
LETTERS INDICATE 
POSITION OF 
WIRING TAB. 

SHEET ZONE 

1 7F 
1 7G 
1 7G 
1 7F 
1 7G 
1 7G 
1 6G 
1 6F 
1 5G 
1 5G 
1 5F 
1 SF 
1 9G 
1 lOG 
1 SF 
1 10F 
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SPECIFIC NOTES FOR FIGURE 5-30 

1. CAPACITOR VALUES FOR A2A4A31C 1-C9 AND A2A4A32C 1-C9 (pF) 

FREQIN CAPACITOR 
MHz REF DESIG A31 A32 

• 00 C1 250 260 
. 01 C2 215 224 
• 02 C3 183 190 
• 03 C4 153 158 
.04 C5 124 128 
.05 C6 96 99 
o06 C7 70 72 
.07 C8 45 47 
• 08 C9 22 23 
. 09 NONE OPEN OPEN 

2. CAPACITOR VALUES FOR A2A4A30C1-c19 AND A2A4A33C1-C19 (pF) 

FREQIN CAPACITOR A30 A33 
MHz REF DESIG 

• 00 C1 545 517 
ClO 253 257 

.10 C2 426 405 
Cll 219 222 

. 20 C3 332 316 
C12 190 193 

.30 C4 257 245 
C13 165 167 

. 40 C5 195 186 
C14 144 146 

. 50 C6 143 137 
C15 125 127 

• 60 C7 99 95 
C16 109 110 

• 70 C8 61 59 
C17 95 96 

.so C9 29 28 
C 18 83 83 

• 90 NONE OPEN OPEN 
C19 74 74 
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SPECIFIC NOTES FOR FIGURE 5-30 (CONTINUED) 

3. COMPONENT VALUES FOR A2A4A2 THROUGH A2A4A29 

FREQ ON C1 C2 C3 C6 
IN MHZ ASSY (pF) (pF) {PF) (uF) 

2· A20 2.0 SHORT SHORT .068 

3 A21 2.0 1247 1253 .047 

4 A22 4.7 623 6 29 -

5 A23 3.9 416 422 -

6 A24 3.3 312 318 -

7./', .. ;.: .. A25 s. o 250 256 -
' i ... • 

208 214 8 A26 3.0 -

9 A27 2.7 179 185 -

10 A28 2.4 15'1 163 -

11 A29 2.0 140 146 -

12 A2 2.0 126 132 -

13 A3 2.0 115 120 -

14 A4 2o0 105 111 -

15 A5 1.5 97 103 -

16 A6 1.5 91 96 -

1'1 A7 1. 5 85 90 -

18 AS 1.5 80 85 -

19 A9 • 1.5 75 80 -

20 A10 1. 5 71 76 -

21 All 1. 5 67 73 -

22 A12 7.0 64 68 -

23 A13 3.9 61 66 -

24 A14 2.0 58 63 -

25 A15 2.2 56 61 -

26 A16 2.2 54 52 -

2'1 A1'1 2.4 52 5'1 -

28 A18 2.4 50 55 -

29 A19 2.4 48 53 -

L1 Y1 
(mH) (MHZ) 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -
- -
- -

- -

- -

- -
- -

- 21.00000 
- 19.00000 
- -

8.2 -

8.2 -
- -

- -

- -

- -

- -

- -

4. A2A4FL1, FL2, FL3 AND A2A4A38FL1, FL2, FL3 ARE FERRITE 
BEADS. 



INT INUED) 

-!' L..i.. 
mH) 

( ) 

�.2 

8.2 

Y1 
(MHz) 

21.00000 

19.00000 

FERRITE 

SPECIFIC NOTES (CONTINUED) 

5. CAPACITOR VALUES FOR A2A4A35C1-C9 AND A2A4A36C1-C9 

FREQ IN CAPACITOR VALUE 
MHz REF DESIG (pF) 

• 00 Cl 260 
.01 C2 224 
.02 C3 190 
. 03 C4 158 
.04 C5 128 
• 05 C6 99 
. 06 C7 72 
.07 C8 47 
.08 C9 23 
. 09 NONE OPEN 

6. CAPACITOR VALUES FOR A2A4A34Cl-cl9 AND A2A4A37C1-C19 

FREQIN CAPACITOR VALUE 
MHz REF DESIG (pF) 

.oo C1 517 
ClO · 257 

.10 C2 405 
Cll 222 

• 20 C3 316 
Cl2 193 

.30 C4 245 
Cl3 167 

.40 C5 186 
C14 146 

.50 C6 137 
C15 127 

.60 C7 95 
C16 110 

• 70 C8 59 
C17 96 

• 80 C9 28 
C18 83 

.90 NONE OPEN 
C19 74 



l\f'""'t-c9 
I 

lA37C1-C19 

7. CAPACITOR VALUES FOR A2A4A2C4, C5 THROUGH A2A4A29C4, C5 

FREQ ASS Y  C4 ASSY C5 
IN MHz (pF) (pF) 

2 A25 SHORT A2 SHORT 

a, A26 1250 A3 1259 

4 A27 623 A4 629 

5 A28 416 AS 422 

6 A29 3 12 A6 318 
' 

7 A2 250 A7 256 

8 A3 208 AS 214 

9 A4 179 A9 185 

10 AS 1S7 A10 163 

11 A6 140 All 146 

12 A7 126 A12 132 

13 AS 115 A13 120 

14 A9 105 A14 111 

15 A10 97 A15 103 

16 All 91 A16 96 

17 A12 85 A17 90 

18 A13 80 A18 85 

19 A14 75 A19 80 

20 ,- AlS 71 A20 76 

21 A16 67 A21 73 

22 A17 64 A22 68 

23 A18 61 A23 66 

24 A19 58 A24 63 

25 A20 56 A25 61 

26 A21 54 A26 59 

27 A22 52 A27 57 

28 A23 50 A28 55 

29 A24 48 A29 53 

8. THE INFORMATION CONTAINED IN THESE NOTES IS ORGANIZED TO ALLOW 
TROUB LESHOOTING OF THE VARIOUS TRANSMITTER FUNCTIONS IN AN OPERAT
ING T -827H/URT TRANSMITTER. FOR DEPOT MAINTENANCE THE MODULE UNDER 
TEST WILL BE OPERATED IN RF AMPLIFIER TEST FIXTURE TS-3685/WRC-1. 
TEST FIXTURE CONTROL SETTINGS SHALL CORRESPOND TO THE SETTINGS OF 
THE COUNTERPART CONTROLS OF THE T-82711/URT. 
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Figure 5-30. RF Amplifier Assembly A2A4, Maintenance 
Schematic Diagram (Sheet 1 of 2) 

. 
5-133/(

.
5-134 blank) 



II 10 

H 

8 

F 

E 

0 

c 

• 

A 

I I  10 

FROM A2.A4t2-C (SH I I ZONE 2F) 
F ROM A2A4P2-A!. ISH I I ZONE 10� 

�MA2A4P2·9 (stll1 ZONE lOA) 

9 8 

R F  AMPLIFIER VI 
.IAN68Z6 

FROM A2A4P2·12 +IIOVOC (SH 11ZONE ;-----.;.;.;.;;;..;.;;..;;._ ______ _. 

9 8 

r --, 

.P/0 I AI 

7 

7 

fs£E'No1E5----- I 
I FOR I 
1 VALUES 

I 
I AD I 
I _ - - ..IQ.llk. I 

: C�ITOR iiCI-� 

_. ...,- !2m!! I ( I M'P"'-Y I 
I L - -- -- --- - __ J 

I I I I 
I 
,.._ 
I 
I 

EII·A 

isEENoTEs- - - - - , 
iCAp(gl\-oR I 
I VALUES 
I 
I 

.-J--
1 I 
L.----£11•0 

6 

) 

..J 

I 
I f'iEENOTEi-----; 

A I FOR CAPACITOR VAWES o 
>----9.:�J..E_•z-<- �I 

,• >---.J 
I CI•C9 I : 

I _L Cl;.�; � : �- I I I 

I L ______ _ !!!�!J 
I 11s-c 

FROM �T PANEL 
lOOkHz CONTROL 

4 

P..ibAJA4 
RFAMPUFIER 

EE140-KA.OMI.010/E110 T827H 

2 

" 

TP4 ! • 

F 

E 

0 

c 

• 

A 

2 

Figure 5-30. RF Amplifier Assembly A2A4, Maintenance 
Schematic Diagram (Sheet 2 of 2) 
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EE140-KA-QMI-010/E110 T 827H 

NOTES FOR FIGURE 5-31 

GENERAL NOTES 

A. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. FOR COMPLETE DESIGNA
TIONS PREFIX WITH NUMBERS OF NEXT HIGHER ASSEMBLIES. 

B. UNLESS OTHERWISE SPECIFIED: 
ALL RESISTORS ARE IN OHMS, ±5%, 1/4 WATT: K = 1000. 
ALL CAPACITORS ARE IN PICOFARADS ±5%, 500 VDCW; UF =MICROFARADS. 
ALL INDUCTORS ARE IN MICROHENRIES, ±10%. 
RESISTANCE OF INDUCTORS AND TRANSFORMER WINDINGS IS LESS THAN ONE 
OHM. 

C. WHEN MAKING RESISTANCE MEASUREMENTS AT TRANSISTOR POINTS, USE 
HIGHEST POSSIBLE OHMMETER RANGE TO PREVENT DAMAGE TO TRANSISTORS. 

D. *IN MAINTENANCE SCHEMATIC INDICATES A COMPONENT OF SELECTED VALUE 
(NOMINAL VALUE SHOWN). REFER TO CHAPTER 7 PARTS LIST FOR PART NUMBER; 
AND RANGE OF VALUES. 

E. A2A5A4P3 TERMINAL IDENTIFICATION: COMPONENT SIDE 1 2 3 4 5 6 
FOIL SIDE A B C D E F 

F. __, 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. 

H. 

I. 

J. 

• INDICATES SIGNAL FLOW. 

... INDICATES FEEDBACK. 

VOLTAGE MEASUREMENTS TAKEN WITH DIGITAL MULTIMETER 89536-8800A/ AA. 
READINGS LISTED IN TABLES ARE ACCURATE TO WITHIN ±10%. 

PART LOCATION INDEX 

REF REF REF 
DES ZONE DES ZONE DES ZONE 

A2A5Cl 16F A2A5J3-1 15E A2A5A1Cl 14B 
C2 16C 
El � 
thru * 
E6 
E7 15D, 16E 

lOE 
Jl * 
J2 * 
J3 llE, 15E 
JS-A · 15D 
JS-B * 
JS-C 12E 
J3-D 15D 
JS-E * 
J3-F * 

* NOT USED OR NOT SHOWN 

JS-2 
JS-3 
J3-4 
J3-5 
JS-6 
Pl 
Pl-Al 
Pl-A2 
Pl-A3 
Pl-A4 
Pl-A5 
Pl-A6 
Pl-1 
Pl-2 
Pl-3 

15C C2 14B 
15E cs 14B 
12D C4 13B 
12D C5 13B 
12D ·c6 12B 
3F, 16F C7 12B 
SF C8 14B 
SE C9 * 
3D ClO 14A 
16E Cll 14B 
3D CRl llB 
3D CR2 13A 
16F El 13B 
16D E2 13B 
16C Pl llC 

5-137 



( 

( ) 

NOTES FOR FIGURE 5-31 (CONTINUED) 

PART LOCATION INDEX (CONTINUED) 

REF REF REF 
DES ZONE DES ZONE DES 

A2A5A2R22 SF A2A5A2R62 7C A2ASA4Pl 
R2S SE S1 8E,9E, 
R24 4E 9F 
R25 SE S1-1 9E 
R26 4F S1-2 9E 
R27 6 S1-S 9E 
R28 4E S1-4 9E 
R29 3F 81-5 9E 
R30 4E Sl-6 9F 
RS1 SF S1-7 9F 
R32 7C s1-e 9F 
RS3 7D Sl-9 BE 
R34 70 81-10 BE 
R35 * 81-11 BE 
R36 7D Sl-12 9E 
R37 7C T1 SF 
R3B 6C T2 SF 
R39 60 T3 50 
R40 5D A2A5A3J1A1 llC 
R41 5C J1A2 10C 
R42 50 J1A3 llC 
R43 5C J1A4 10C 
R44 50 J1A5 12B 
R45 5C Rl llC 
R46 4C R2 llC 
R47 4D A2A5A4C1 14E 
R48 40 C2 13E 
R49 '4C C3 120 
R50 * C4 14C 
R51 * C5 14C 
R52 7B C6 14C 

1'" R53 7B C7 14C 
1"R54 7B C B  130 
T R55 7B CRl 15F 

R56 BD CR2 14F 
1" R5'7 6B CR3 15E 
t R58 6B CR4 14E 

R59 * CR5 14E 
R60 6 D  CR6 13F 
R61 50 CR7 140 

CRB 14C 

* NOT USED. 
t USED ONLY ON ALTERNATE ASSEMBLY (SEE SHEET 2) 

P2 
P3 

P3-A 
P3-B 
P3-C 
P3-D 
P3-E 
P3-F 
P3-l 
P3-2 
P3-3 
P3-4 
P3-5 
P3-6 
Q1 
Q2 
Q3 
Q4 
Q5 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
RB 
R9 
RlO 

Rll 
R12 
R13 
Ul 

U2 

U3 
U4 

ZONE 

* 
* 
15C, 15E 
12D, 12E 
150 
* 
12E 
150 
* 
150 
15E 
15C 
lSE 
120 
120 
l2D 
14E 
13F 
140 
14D 
12C 
15E 
15E 
14E 
14F 
14E 
14F 
14E 
13F 
13E 
12D 
15C 
140 
140 
12D, 
12E, 13E 

(4 PLACES) 
120,130 

(2 PLACES) 
14C 
14C 
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E 
) 
D 
I) 

) 

TRANSISTOR DC VOLTAGE CHART 
(ALL VALUES IN VOLTS) 

E B c 

+0.03 +0. 65 +8.9 
+0.24 +o.95 +2.4 

0 -0. 35 +2.0 
COLLECTOR 
VOLTAGES 

+4.5 +5.0 
+5.1 +4.5 +5.5 � ADJUSTMEN T 

A2A5A1Q1 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 

+10.1 +9.6 

+g, 6] VARY WITH 

+1. 3 OF A2A5A1R15. 

A2A5A2Q1 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
Q9 

1'Q10 
1'Qll 

+0.67 

+4.0 
+8.9 
+0.63 
+5. 7 
�1.4 
+5.8 

0 
+0.7 
�0.38 
+0.23 
+0.70 

+1. 3 +15.4 

+4. 1 +6.6 
+4.4 18.0 
+1. 2 +16. 2 
+4/1 +17. 8 
+2.1 +10. 1 
+6.2 +7. 8 
+0.12 +3.8 
+1.4 +10. 0 
+0. 90 +10.8 

0 +0.91 
+0.82 +19. 9 

A2A5A4Q1 0 +O. 63 +3. 20 
. Q2 +2.32 +2.91 +5. 0 

Q3 +24. 7 +25. 4 +25. 9 
Q4 0 +0.06 +25.4 
Q5 0 +0.60 +6.5 

t USED ONLY ON ALTERNATE ASSEMBLY (SEE SHEET 2). DISCONNECT EXTERNAL 
FREQUENCY STANDARD FROM A1J25 WHEN MAKING MEASUREMENTS ON 
A2A5A2Q10 AND A2A5A2Qll. 

· INTEGRATED CffiCUIT DC VOLTAGE CHART 
(ALL VALUES IN POSITIVE VOLTS 

PINS 

1 2 3 4 5 6 7 8 9 10 11 12 13 

A2A5A4U1 2. 32 0 3.5 3.5 3.5 0.08 0 3.9 o.os 3.20 1.0 2.4 3. 20 
U2 2. 0 2.0 1. 1 1.1 3.8 2. 4 0 0.8 3.8 2.4 3.8 0.08 0 
U 3  24. 7 15.0 0 
U4 6.5 5.0 0 

SEE SJ:>ECIFIC NOTES ON SHEET 2 

14 

5. 0 
5.0 
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Figure 5-31. Frequency Standard Assembly A2A5, 
Maintenance Schematic Diagram (Sheet 1 of 2) 
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SPECIFIC NOTES 

1. TRANSISTOR AND INTEGRATED CIRCUIT VOLTAGE MEASUREMENTS TAKEN TO 
GROUND AFTER ONE HOUR WARMUP WITH SWITCH A2A5A2Sl SET AT INT/COMP. 

2.  MAXIMUM RESISTANCE OF INDUCTOR AND TRANSFORMER WINDINGS FOL LOWS: 

A2L1 
A2L2 
A2T1 
A2T2 

5 . 2 OHMS 
7. 1 0HMS 
7. 8 OHMS (PRIMARY) 
7. 8 OHMS (PRIMARY) 

3 .  S1-1 = EXT (OVEN STBY) 
S1-2 = EXT NORM 

4. 

S1-3 = INT /COMP 
(SWITCH SHOWN IN POSITION 1) 

FIXTURE -1. TEST FIXTURE 
C ORRESPOND TO THE SETTINGS OF THE 
THE T -827H/URT. 

ORGANIZED T ·· ALLOW 
FUNCTIONS AN 

MAINTEN CE THE 
NCY STA RD TEST 

SETTINGS LL 
T CONTR S OF 
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NOTES FOR FIGURE 5 -3 2  

GENERAL NOTE S  

A .  PARTIAL R E FERENCE DESIGNATIONS ARE SHOWN. F O R  COMP LETE 
DESIGNATION PREFIX WITH NUMBERS OF N EX T  HIGHER ASSEMBLY. 

B. UN LESS OTHERWISE SPECIFIED : 

c. 

D .  

E .  

F .  

ALL RESISTORS ARE IN OHMS, ± 5% , ONE WATT .  
ALL C APACITORS ARE IN MICROFARADS. 

CCW ON SWITCH WIPERS INDICATE S  DIREC TION OF ROTATION WHE N  VIEWED 
FROM SHAFT END, AND CORRESPONDS TO CLOC KWISE R OTATION OF FRONT 
PAN E L  C ONTROLS. 

SWITCHES S 1  THROUGH S3 SHOWN IN 000 kHz POSITION . 

.. .. INDICATES FEEDBACK. 

INDICATES FRONT PAN E L  MARKING. 

PART LOCATION IN D EX 

RE F R E F  RE F 
DES ZONE DES Z ONE DES Z ON E  

A 2A 6E 1 11D ,  14A , A 2A6FL5 4B A 2A 6P 1- 19 18B 
SA, 7D, J 1  4 B  P 1-20 18C 
4B,  2C P 1A l  18B P 1-21 1C 

E 2  2C P 1A 2  18C P 2A 1  1F 
E 3  4C P 1A 3  18C P 2A2 18F 
E4 17A P 1- 1  18E P 3A 1  18F 
E 5  2B P 1- 2  18E P 3A2 1F 
E 6  16A P 1-3 18D P 4  3D 
E 7  J P 1-4 18D P 5  2C 
thru * P 1-5 18D P 6  3D 
E 9  P 1-6 1E P 7  2C 
E 10 1B P 1-7 1D P 8  15A 
E ll ] P 1-8 1B P9 15A 
thru * P 1-9 1D P 10 15A 
E 15 P 1- 10 18A P ll 15A 
E 16 14A , 16A P 1- l l  18D P 12 4C 
E 17 14A P 1- 12 1D P 13 4C 
E 18 ** P 1- 13 18D R 1  17C 
E 19 ** P l- 14 18B R 2  17C 
F L1 16A P 1- 15 18D S lE l  12E 
F L2 * P 1- 16 1C S 1E 2  12D 
FL3 * P 1- 17 18D S 1E 3  13D 
F L4 14A P 1- 18 1C S lE 4  13D 

* NOT USED 
** NOT SHOWN 

5 - 14 3  
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REF 
DES ZONE 

A2A6SlE5 12D 
S2Ei-- 13E 
S2E2 !3D 
S2E3 14C 
S2E4 !3D 
S2E5 !3D 
S3El 15E 
S3E2 15D 
S3E3 16C 
S3E4 15D 
S3E5 15D 
XA12Pl A1 8D 

PlA2 BE 
PlA3 BE 
PlA4 6E 
Pl-1 * 

Pl-2 7D 
Pl-3 7D 
P1-4 7D 
Pl-5 7D 

XA13P1Al llB 
PlA2 9B 
PlA3 9B 
P1A4 9B 
Pl-1 * 
Pl-2 llB 
Pl-3 llB 
Pl-4 liB 
Pl-5 l iB 
Pl-6 llA 
Pl-7 9A 
Pl-8 9A 
Pl-9 9A 
Pl-10 lOA 
Pl-11 lOA 
Pl-12 J thru * 
Pl-14 
Pl-15 lOA 
Pl-16 lOA 
Pl-17 lOA 

XA14PlA1 9B 
P1A2 9B 
PlA3 9B 

* NOT USE D 

5-144 

NOTES FOR FIGURE 5-32 (CONTINUED) 

PART LOC ATION INDEX (CONTINUED) 

REF 
DES ZONE 

A2A6XA14PlA4 7B 
Pl-1 9A 
Pl-2 9A 
Pl-3 9A 
Pl-4 8A 
Pl-5 SA 

XA15 * 

XA16PlA1 14B 
P1A2 12B 
P1A3 12B 
P1A4 12C 
Pl-1 * 

Pl-2 * 
Pl-3 14B 
Pl-4] 

thru * 

Pl-8 
Pl-9 14B 
P1-10 14A 
Pl-11 14A 
P1-12 J thru * 
Pl-14 
Pl-15 14A 
Pl-16 14A 
Pl-17 14A 

XA17PlA1 5B 
P1A2 4B 
Pl-1 5B 
Pl-2 * 

Pl-3 5C 
P1-4 5C 
Pl-5 5C 
Pl-6 5C 
Pl-7 5B 
Pl-8 5B 
Pl-9 1 

thru * 

Pl-12 
Pl-13 4B 
Pl-14 4B 
Pl-15 4B 

XA18P1Al 9E 
PlA2 9E 

REF 
DES 

A2A6XA18P1-1 
P1-2 
Pl-3 
P1-4 
Pl-5 
Pl-6 
Pl-7 
Pl-8 
Pl-9 
Pl-10 
P1.:.. u 
Pl-12 
P1-13 
Pl-14 
P1-15 

A2A6AI 1 
thru 

A2A6A6 
A2A6A7Cl 

C2 
El ] 
thru 
Ell 
E12 
E13 
E14 
E15 
Rl 
R2 
R3 
R4 

A2A6A8El 
E2 
E3 
E4 
E5 
E6 
E7 
EB 
E9 
ElO 
Ell 
El2 
E13 

'') 

ZONE 

10D 
10D 
lOE 
lOE 
lOE 
lOE 
lOD 
lOE 
lOE 
lOE 
lOE 
9D 
9D 
9D 
9D 

) * . ,;;. "' 
16A 
16A 

* 

16A 
15A 
16A 
16A 
* 
* 

16A 
16A 
3F 
3E 
2F 
2F 
3E 
3E 
3B 
3B 
3A 
3A 
3F 
2F �J 3F 
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f NOTES FOR FIGURE 5 -32 (C ONTINUED) 

PART LOCATION INDEX (C ONTINUED) 

RE F REF RE F 
DES Z ONE DES Z ONE DES Z ON E  

A2A6A8E l4 2F A2A6A l3P l- 12 J A2A6A 16P l- 15 14A 
E l5 3C thru * P l- 16 14A 
J1 J P l- 14 P 1- 17 14A 
thru * P l- 15 lOA A2A6A 17P 1A l  5B 
J3 P 1- 16 lOA P lA2 4B 
J4 3D P 1-17 lOA P 1- 1  5B 
J5 2C A2A6A14P lA 1  9B P l-2 * 
J6 3D P lA2 9B P l-3 5C 
J7 2C P lA3 9B P l-4 5C 

A2A6A9 J P lA4 7B P l-5 5C 
thru * P l- 1  9A P 1-6 5C 

A2A 6A l l  P l-2 9A P l-7 5B 
A2A 6A 12P lA 1 SD P l-3 8A P l- 8  5B 

P lA2 SE P l-4 SA P 1-9 1 
P lA3 8E P l-5 9A thru * 
P lA4 6E A2A6A 15E l 15A P l- 12 
P 1- 1  * E2 * P 1- 13 4B ( l  P 1-2 7D E 3  * P l- 14 4B 
P 1-3 7D E 4  15A P 1- 15 4B 
P 1-4 7D E 5  15A A2A6A 18P lA 1  9E 
P 1-5 7D E 6  15A P lA2 9E 

A2A6A 13P lA 1  11B A2A6A 1 6P lA 1  14B P 1- 1  lOD 
P lA2 9B P 1A2 12B P l-2 lOD 
P 1A3 9B P lA3 12B P l-3 lOE 
P lA4 9B P lA4 12C P 1-4 lOE 
P 1- 1  * P 1- 1  * P 1-5 10E 
P l-2 11B P l-2 * P l-6 lOE 
P 1-3 llB P l-3 14B P l- 7  lOD 
P l-4 11B P l-4] P l- 8  lOE 
P 1-5 l lB thru * P l-9 lOE 
P l-6 11A P 1-8 P 1- 10 10E 
P 1-7 9A P 1-9 14B P 1- 1 1  10E 
P l-8 9A P 1- 10 14A P l- 12 9D 
P l-9 9A P 1- l l  14A P l- 13 9D 
P l- 10 lOA P 1- 12 J P l- 14 9D 
P l- 11 lOA thru * P 1- 15 9D 

P l- 14 

* NOT USED 

5 - 145/( 5 - 14 6  blank) 
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NOTES FOR FIGURE 5-33 

GE NERAL NOTES 

A .  THE R F  TRANSLATOR IS COMMON TO BOTH T-827H /URT A ND R - 105 1G/URR. 
THE SIGNA L PATH AND FIGURE RE FERENCES APPLY TO T -8 2 7H/URT ONLY. 

B .  PARTIA L RE FERENCE DESIGNATIONS ARE SHOWN. FOR C OMPLETE DESIGNA 
TION PRE FIX WITH A 2A6A8. 

C .  UNLESS OTHERWISE SPECIFIED :  
ALL RESISTORS ARE IN OHMS, ±5% , 1/4 WATT. 
A LL CAPACITORS ARE IN MICROFARADS. 
A LL INDUC TORS ARE IN MICROHE NRIES. 
RESISTANCE OF INDUC TORS AND TRANSFORMER WINDINGS IS LESS THA N  ONE OHM .  

D.  CW ON POTE NTIOMETER INDICATES DlliECTION OF ROTATION WHEN VIEWED 
FROM SHA FT E ND. 

E .  WHE N  MAKING RESISTANC E MEASUREMENTS A T  TRANSMITTER POINTS USE 
HIGHEST POSSIBLE OHMME TER RANGE TO PREVE NT DAMAGE TO TRANSISTORS. 

F.  CHASSIS GROUND IS ACCOMP LISHED VIA MOUNTING SCREWS AND CABLE SHIE LDS. 

G.  ---={ 1:-- INDICATES BREAK POINTS USED TO REDUCE DIAGRAM C LUTTER .  TO 
FIND MATING END OF BROKE N LINE PROCEED IN PARA LLE L WITH DIAGRAM 
BORDER .  

• INDICATES SIGNAL F LOW. H. 

I. VOLTAGE MEASUREME NTS ARE TAKE N WITH DIGITA L MULTIME TER 89536-SS OOA /  
AA. 

J. READINGS LISTED IN TABLE S  ARE AC C URATE TO WITHIN ± 10%. 

K. * IN MAINTE NANCE SCHEMATIC INDICATES A COMPONENT O F  SE LEC TED VALUE 
(PRE FERRED VA LUE SHOWN) . R E FER TO CHAPTER 7 PARTS LIST FOR PAR T  
NUMBERS AND RANGE OF VALUE S .  

PAHT LOCATION INDEX 
R E F  R E F  RE F 
DES ZONE DES ZONE DES Z ON E  

A2A6A8C l 19A A2A6A8C l6 2 1C A2A6A8C3 1 14C C 2  17D C 17 20C C32 14C C 3  17C C 18 19D C33 12C 
C4 23E C l9 22D C34 14C C 5  2 1A C 20 20D C35 15C C 6  2 0C C 2 1  20E C36 1 5A C 7  22C C22 13E C37 15B C B  2 1C C23 23A C38 12D C9 18D C 24 18D C39 l OC C lO 18D C 2 5  1 5D C40 l OC 
C l l 19C C 2 6  16C C4 1 10D 
C 12 18D C 2 7  12D C42 l lE 
C 13 19D C 2 8  23A C43 l lE C l4 2 3D C 2 9  13C C44 9C C l5 2 1C C30 14C C 4 5  9 D  

* NOT USED 

5- 149 



E E  140-KA-OMI-0 10/E 1 10 T 8 2 7H 

NOTE S  FOR FIGURE 5 -33 (CONTINUED) 

PART LOCATION INDEX {C ON TIN UED) 

REF R E F  RE F 
DES Z ON E  DES ZONE DES 

A2A6A8C46 8D * * A2A6A8E 4 2F A2A6A8R9 
C47 9A * * E5 24F R 10 
C 48 8D * * E 6  24F R l l 
C49 7B * * E 7  24C R 12 
C 50 4D * * E 8  24C R 13 
C 5 1  7C * * E 9  24B R 14 
C 52 7B * * E lO 24B R 1 5 
C 53 4B * * E l l  24B R 16 
C 54 5B * * E 12 2C R 17 
C 55 5B * * E 13 24B R 18 
C 56 2C * * E 14 2C R l9 
C 57 3C * * E 15 19A , 2E R 2 0  
C 58 3C F L l  lOD R 2 1  
C 59 3C FL2 lOC R22 
C 60 5B FL3 18D R 2 3  
C 6 1  4B J l  * R 24 
C 62 5B J2 * R 2 5  
C 63 22B J3 * R 2 6  
C 64 6B J4 24F R 2 7  
C 6 5  9A J5 , J7 24E R 2 8  
C 66 23D J6 24A R29 

· CR l 2 0A L l  23E R 3 0  
C R 2  22D L2 18D R 3 1  
CR 3 19D L3 18A R 32 
CR4 2 2D L 4  23A R 33 
CR5 19D L 5  23E R 34 
CR6 13D 1. 6  l iD R 3 5  
CR 7 1 5D L7 12E R 3 6  
CR8 12D L 8  l lD R 3 7  
C R 9  1 5C L 9  l lC R 3 8  
CR lO UD L lO lOD R 39 
CR l l  l lC L l l  9C R40 
CR 12 9D L 12 23F R4 1 
CR 13 9C L 13 9D R42 
CR 14 3D L 14 3C R43 
CR 1 5  4C L 1 5 23D R44 
CR 16 6C Q 1  17D R45 
CR 1 7  4 C  R l  16D R46 
CR 18 6C R2 22A R4 7 
CR 19 23B R 3  20B R48 
CR20 22:8 R4 20C R49 

* * E l  24D R 5  17C R 50 
* * E2 24D R 6  17E R 5 1  
* * E3 2 F  R 7  17C R 52 

R S  17D 
* NOT USED * *  WIRIN G TERMIN ATION - FOR RE FERENCE ON LY . 

5 - 150 

Z ON E  

1 7D 
2 1C 
20C 
19C 
1 8D 
2 2D 
23D 
19E 
22D 
23E 
19E 
2 0E 
12E 
16D 
12D 
15D 
12D 
15B 
13C 
13D 
15D 
13C 
13B 
15C 
14A 
l lE 
l lE 

9D 
8D 
8D 
7D 
4 B  
7C 
7D 
7C 
2D 
3D 
6C 
4C 
6C 
3B 
4A 

23B 
22B 

' . ,  "�)-

) 

j 
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NOTES FOR FIGURE 5-33.(CONTINUED) 

PART LOC ATIO!\ INDEX (CO!\TIN U ED) 

R E F  RE F 
R E F  
D E S  Z O� E  DES ZONE D E S  Z ON E  

A2AGA8R ,)3 4B A2AGA8R 66 14C A2A6A8T6 4C 

R .)4 5B R 67 5C T 7  5C 

R .) 5 5A R 68 5B TP 1 

20B R G9 5B thru * 
R 5G 
R 57 13A R 70 5B TP4 

R 58 4A RT 1 2 1B TP 5 23B 

R 59 2 1D RT2 14A TP 6 2C 

R 60 2 1C RT3 5A T P 7  24D 

R 6 1  2 1C T l  16D T P 8  .. 3F 

R 62 2 1C T 2  2 10 U l  21D 
R 63 14D T 3 20D U2 14D 
R 64 14D T4 13D U 3 5C 

R 6 5  14C T 5  14D * NOT USED 

TRA!\ SISTOR DC '/OLTAGE C HART 

E B c 
Q 1  8. 10 v 8. 73 v 17 . 9 6 

INTEGRATED CIRCUIT DC VOLTAGE C HART 

PINS 1 2 3 4 5 6 7 8 9 10 1 1  1 2  

U 1  10. 0 6 . 0 5 . 32 0 0 0 0 0 0 10. 0 14. 1 14 . 1 
U 2  10. 0 6 . 0 5 . 32 0 0 . 0  0 0 0 10. 0 14 . 1 14 . 1  
U3 10. 0 6 . 0 5 . 32 0 0 0 0 0 0 10. 0 14. 1 14 . 1 

SPECIFIC NOTES 

1. RESISTANCE OF THERMISTORS RT1 THRU RT3 IS 180 TO 220 OHMS AT RE FERE NC E 
TEMPERATURE OF 25 DEGREES C .  

2.  MAXIMUM RESISTANCE OF INDUC TORS FOLLOWS: 
L 1, L4 , L 5 ,  L 12 = 1. 75 OHMS; L3 , L6,  L7,  L10 = 2. 1 OHMS ; L9 , L ll = 1. 1 OHMS ; 
L 15 = 3. 3 OHMS. 

3.  MAXIMUM RESISTANCE OF TRANSFORMER WINDINGS FOLLOWS: 
T 1  = 3 . 2 OHMS (PRIMARY) AND 1. 4 OHMS (SECONDARY) ; T 2 ,  T3 = 1. 3 OHMS 
(SECONDARY) .  

4 .  TRANSISTOR AND INTEGRATED C IRC UIT VOLTAGE MEASUREME NTS TAKE N TO 
GROUND WITH EQUIPMENT C ONTROLS SET FOR 2. 5 MHz IN LSB MODE , UNKEYED. 

5 .  THE INFORMATION CONTAINED I N  THESE NOTES I S  ORGANIZED T O  ALLOW 
TROUBLESHOOTING OF THE VARIOUS TRANSMITTER FUNCTIONS IN AN OPERAT 
ING T -827H/URT TRANSMITTER . FOR DE FOT MAINTENANCE THE MODULE UNDER 
TEST WI LL BE OPERATED IN TRANSLATOR/SYNTHESIZ ER TEST FIXTURE TS-

/ 3665/WRC - 1. TEST F"*TURE C ONTROL SET'IltiGS SHA LL C ORRESPOND TO THE 
SETTING OF THE COUNTERPART C ONTROLS cn. ... THE T -827H/URT . 
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A 

Figure 5-33. RF Translator Subassembly A2A6A8, 

Maintenance Schematic Diagram 

5-15 1/(5-152 blank) 
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10 kHz/1 kHz/1 00 Hz I NJECTION 
FROM A2A6XA 1 2P 1 ·A4 

F ( F IG. 5·32, ZON E  6 E )  

+20 V ( LO·BAND) OR G ND 
(H I-BAND) 

( F I G .  5·32, ZON E  30) 

+ 20 v 

E G N D  

500 kHz I F  F ROM A2A6P2·A2 
( F I G .  5·32, ZON E  1BF)  

22.4 TO 23.3 MHz ( L0·8AND) 

c OR 32.4 TO 33.3 MHz (H I·8AND) 
I NJECTION FROM A2A6XA 1 7P 1 ·A2 

V I A  I= L5 ( F IG .  5-32, ZON E  48) 

1 0MHz/1 MHz INJECTION 
F ROM A2A6XA14P1 ·A4 

( F IG .  5-32, ZON E  78) 

B 

NOT USED I N  T-827H/URT 

+20 V 
( F IG. 5-32, ZON E  3Q) 

A 

25 24 

2� 

E6 

� L l2 

( J4 (GR N )  1000 

� 
1 000 

� J5 (GRAI rYYY1 
l l  

1000 � 
C4 
0- ·r 

TP7 �· 2 c 

� £ 2 1) , 1  � C66 1.00 1 
7 � 

e. e  

0E7 
'!-

E9 

� T P5 
1': 1 3  

� L4 -=-
1000 

J6 (RED) 

R51 
100 

23 

-=-

-=-

2 2  

A l 8  
2 2 0 

Rl7 
22•X• R l5 

2 200 CR4 
1 111 4 4 �· 

I N 4 4 � 4 

C R 20 
1111 445" 

A 2  



( ) 

GE NERA L  NOTES 

A .  PARTIA L R E FERENCE DESIGNATIONS ARE SHOWN. FOR C OMP LE TE DESIGNATIO! 
PRE FIX WITH NUMBERS OF NEXT HI GHER ASSE MBLY .  

B .  UNLE SS OTHERWISE SPECIFIED: 
A LL R ESISTORS ARE IN OHMS, ±5%, 1/4 WATT. 
A LL CAPACITORS ARE IN MICROFARADS, pF = PICOFARADS. 
RESISTANCE OF INDUC TORS IS LE SS THAN O NE OHM. 
ALL INDUCTANCE IS IN MICROHE NRIES. 

C .  WHE N  MAKING RESISTANC E  MEASUREMENTS AT T RANSISTOR POINTS, USE 
HIGHE ST POSSIBLE OHMMETER RANGE TO PRE VE NT DAMAGE TO TRANSISTORS. 

D .  

E .  

INDICATES SIGNAL F LOW. 

INDICATES FEEDBACK. 

F. VOLTAGE MEASUREMENTS TAKE N WITH DIGITA L MU LTIMETER 89536-8800A/ AA .  

G .  UNLE SS OTHERWISE SPECIFIED, RE ADINGS LISTED I N  TABLES ARE ACCURATE TC 
WITHIN ± 10%. 

1 

U 1  2. 0 2  
U 2  1. 47 
U3 NC 

Q 1  
Q 2  
Q3 

2 

3 . 87 
1. 33 1.44 

3 

3 . 7 1  
1. 33 
NC 

TRANSISTOR DC VOLTAGE C HART 

E 

0 
8 . 2 
3 . 8  

B 

• 83 
8 . 4  
1 .  6 

c 

. 16 
4 .  5 0  ± 2 .  5 0  
4 . 5 0  ± 2. 5 0  

INTEGRATED CIRC UIT DC VOLTAGE CHART 

PINS 

4 5 6 7 8 9 10 11 12 

NC NC NC 0 NC NC NC NC NC 
1. 90 1. 9 0  1 . 5 6  0 NC NC NC NC 2. 3 1  
NC 1. 80 1 .  80 0 1 .  5 6  NC NC NC NC 

SPECIFIC NOTES 

13 14 15 16 

3 . 53 5 . 00 NC NC 
1. 44 5 . 00 NC NC 
NC 5 . 00 NC NC 

1.  TRANSISTOR AND INTEGRATED C IRC UIT VOLTAGE MEASURE MENTS TAKE N TO 
GROUND WITH EQUIPMENT CONTROLS SET FOR 2.  00 11 MHz IN LSB MODE, 
UNKEYE D .  

2 .  UNDE R LINED VOLTAGE VALUES MAY FLUCTUATE WHILE READING DUE T O  
SIGNAL PRESE NT .  

3 .  NC IN VOLTAGE CHART DE NOTES PIN NOT C ON NECTED. 
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SPECIFIC NOTES (C ONTINUED) 

4 .  MAXIMUM RESISTANCE OF INDUCTORS FOLLOWS: 

L 7  
L 9  

1. 0 OHM 
1. 0 OHM 

5 .  THE INFORMATION CONTAINED IN T HE SE NOT E S  IS ORGANIZ ED TO A LLOW 
TROUBLE SHOOTING OF THE VARIOUS TRANSMITT E R  FUNC TIONS IN A N  
OPE RATING T -827H/URT TRANSMITTER. F O R  DEPOT MAINTENANCE THE 
MODULE UNDER TEST WILL BE OPERA TED IN TRANSI..A TOR/SYNTHE SIZER 
TEST FIXTURE TS-3665/WRC - 1. TEST FIXTURE C ONTR OL SE TTINGS SHALL 
C OR R E SPOND TO THE SETTINGS OF THE C OUNTERPART C ONTROLS OF THE 
T -82 7H/URT. 

. 
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E 
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c 

8 

A 

10 

+ 5 V FROM 
A2A6XA1 2P1 -3 

(F IG 5-32,ZONE 70) 

+20 V FROM A2A6XA1 2P1 -2 
(FI G  5- 32,ZONE 7D) 

GND FROM A2A6XA12P1-4. 5 
(FI G  5-32,ZONE 7D) 

1 kHz R EFERENCE 
F R EOU�CY FROM AI A2 XAI2PI-AI 
( FIG 5-32,ZdNE 8D) 

1 kHz DIVIDER 

9 

3 

2 

I 
I I 
I 
I :i=1 
I 
I 
I 
I 
I 

E4 

FREQUENCY FROM 
�...."A KA12PI

-
A3 A3 

(H s-37, zo'l\I.ESE) 

10 9 

8 7 

+ 5 V  

CHARGE PUMP 

+ 20 V  
+ Cl4 ;r6 . 8  

35 V 

T P l  TP2 
• • 

PHASE DETECTOR 
E3 

E l  
I kHz 14 7 

R4 
5 V  200 

8 7 

6 

LOOP F I LT E R  

'l 
J 

6 

) 

EE140-KA-OMI-010/Ell0 T827H 

5 3 2 

F 

- - � - - - - - - - , 

C3 1 J01 1 
I 
I 
L _  

LC O SCI L L ATOR I 
t C 7  I liOO .  I A2 

CR I IO V 
L 4 MVJ404 

E 

C l  C 3  
.001 30 

p F  

VCO ASSY A I  
3 - - - - - - - - - - - -- -- -- ___) D 

4 

6 8 

DECADE D I V I DE R  

5 

LO - BAND 
I N J ECTION 

2 

c 

8 
3.3901 TO 3. 4000 MHZ 
3 rd LO I NJECTI ON 
F REQUENCY 
TO A2A6XA1 2P1-A4 
( FIG 5 -32, ZCHE6t5 

Figure 5-34. 10 kHz/1 kHz/100 Hz Synthesizer Subassembly 
(No. 2) A2A6A12, Maintenance Schematic Diagram 

5-153/(5- 154 blank) 
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GENERA L  NOTES 

A .  PARTIAL RE FERENCE DE SIGNA TIONS ARE SHOWN. FOR C OMPLETE DESIGNA TION 
PRE FIX WITH NUMBERS OF NEXT fllGHER ASSE MBLY .  

B .  UNLESS OTHERWISE SPECI FIED :  
A LL R ESISTORS ARE IN OHMS, ±5%, 1/4 WATT. 
A LL CAPACITORS ARE IN MIC ROFARADS, pF = PI COFARADS . 
RESISTA NCE OF I ND UCTORS IS LESS THA N  ONE OH M .  
A LL INDUCTANCE I S  I N  MIC R OHE NRIES. 

C .  WHE N  MAKING RESISTANC E MEASUR E ME NTS AT T RA NSISTOR POINTS, USE 
HIGHEST POSSIBLE OHMMETER RANGE TO PRE VE NT DAMAGE TO TRANSISTORS. 

D. I NDICATES SIGNAL F LOW. 

E .  •• INDICATES FEEDBACK. 

F .  VOLTAG E  MEASURE MENTS TAKE N WITH DIGITA L MU LTIMETER 89536-SSOOA / AA .  

G .  UNLE SS OTHERWISE SPECIFIED ,  RE ADINGS LISTE D  I N  TABLES ARE ACC URAT E  TO 
WITHIN ± 10% , 

1 

U 1  2 , 0 2  
U 2  1. 4 7  
U 3  Nc 

Q 1  
Q 2  
Q 3  

2 

3 . 8 7  
1. 33 i:44 

3 

3. 71 
� 
NC 

TRANSISTOR DC VOLTAGE C HART 

E 

0 
8 . 2 
3, 8 

B 

. 83 
8 . 4  
1. 6 

c 

• 16 
4 .  5 0  ± 2 .  5 0  
4 . 5 0 ±2. 50 

INTEGRATED CIRC UIT DC VOLTAGE C HART 

PINS 

4 5 6 7 8 9 10 1 1  1 2  

NC NC NC 0 NC NC NC NC NC 
1, 90 !:.iQ hll 0 NC NC NC NC 2. 3 1  
NC 1, 80 1. 8 0  0 1. 5 6  NC NC NC NC 

SPECIFIC NOTES 

13 14 15 16 

3 . 53 5 , 0 0  N C  NC I 1. 44 5 . 00 NC NC 
NC 5 . 0 0 NC NC 

1 .  TRANSISTOR AND INTEGRATED C IRC UIT VOLTAGE MEASUREME NTS TAKEN T O  
GROUND WITH EQUIPMENT C ON TROLS SE T FOR 2. 00 1 1  MHz I N  LSB MODE, 
UNKEYE D .  

2 .  UNDE R LINED VOLTAGE VA LUE S MAY FLUC TUATE WHILE READI NG D UE  TO 
SIGNA L PRESENT. 

3 .  N C  I N  VOLTAGE CHART DE NOTES PIN NOT C ON NECTED. 
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SPECIFIC NOTES (CONTINUE D) 

4 .  MAXIMUM R ESISTA NCE OF INDUCTORS FOLLOWS: 

L 7  
L 9  

1 .  0 OHM 
1. 0 OH M 

5 .  THE I N FORMATION CONTAINED IN THESE NOTES iS ORGA NIZ E D  TO AL LOW 
TROUB LESHOOTING OF THE VARIOUS TRA NSMITTE R  FUNCTIONS IN A N  
OPERA TING T-82 7H /URT TRANSMITTER. FOR DEPOT MAI N TE NANCE TH E 
MODULE UNDER TEST WI LL BE OPERATE D  IN TR\ NSLA TOR /SY NTH E SI Z E R  
T E ST FIXTURE TS-3665/WRC - 1. TEST FIXTURE C ON TR OL SE TTI NGS SHA LL 
C ORRESPOND TO THE SETTINGS OF THE COUNTE�PA HT C ONTROLS OF TH E 
T-82 7H /URT, 
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10 

+ 5 V F'ROM 
A2A6XA 1 2P 1 ·3 

( F I G 5-32,ZON E  70)  

·i 20 V F ROM 
· :A6XA 1 2P 1 -2 IF .; :: - 32,ZONE 7 D )  

G N D F AOM 
A2A6XA 1 2P 1 -4, 5 

(F : G  5-32,ZONE 7 0) 

1 kHz R E FERENCE 
F R EQUENCY FROM 

A 2  A6 XA12PI-AI AI 
( FI G  5-32,ZONE 80) 

9 

i 
4 ( - -1---i 

' ! f} t:: · -r··--
1 
I 

1 kHz D IV I DER FREQUENCY FROM 
A2 A 6X A12P l - A '3  A 3 >-�----o 

(FIG .  5 - 32,  ZONE B E )  

T P 1  T P2  
• • 

E3 

E l  
I k Hz 

8 

PHASE D ETECTOR 
1 3  

+ 5 V  

1 4  7 

7 

R4 
200 

10 
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EE140-KA-O MI-0 1 A/E1 1 0-T8 2 7 H  
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F 
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LC O SC I L L ATOR I 

���--�vv------------��c�1----� I 
L O Oi P  F I LT E R  T 100 I l 1o v 

VCO A SSV A I  

) 

rh L4 

_ _ _ _  ...;3� _ _J 

DEC A DE D I V I DE R  

U 3  
5 4 1 96 
t4 c e  1 

0.1 

E 

0 

c 

I 
3.3901 TO 3.4000 MHz 
3rd LO IN JECT I O N  
F REQUENCY 
TO A2A6XA1 2P1·A4 
( FIG 5 ·U,ZCM:6i!J 

r·· -1·-·· -------- � --- ·- - .l-- ---- ·-··-· -
2 

Figur<' 5-34 A .  1 0  k H z/1 k H z/ 1  0 0  H z  Synthesizer Subassembly 
( �o. 2)_ A 2 A 6 A  1 2, Maintenance St. ... i;atic Diagram 

Change 1 5-1 54. 1 /(5-1 54.2 blank) 



EE 140-KA-OMI-0 10/E l l0 T827H 

NOTES FOR FIGURE 5 -35 

GENERAL NOTES 

A .  PARTIAL RE FERENCE DESIGNATIONS ARE SHOWN. FOR COMPLETE 
DESIGNATION PREF1X WITH A2A6A13 . 

B .  l)N L ESS OTHERWISE SPECI FIED: 
_ 

ALL RESISTORS ARE IN OHMS, ± 5%, 1/8 WATT. 
ALL C APACITORS ARE IN MICROFARADS. 
RESISTAN C E  OF INDUCTORS IS LESS THAN ONE OHM. 
ALL INDUCTORS ARE IN MICROHENRIES. 

C .  WHEN MAKIN G RESISTANCE MEASUREMEN TS AT TRAN SISTOR POINTS, USE 
HIGHEST POSSIBLE OHMMETER RANGE TO PREV ENT DAMAGE TO TRAN SISTORS. 

D .  • INDICATES SIGNAL FLOW. 
E .  .. INDICATES FEE DBAC K. 
F . --{ f-- INDICATES BREAK POINTS USED TO REDUC E  DIAGRAM C LUTTER . 

TO FIND MATI NG E ND OF BROKEN LINE PROCEED IN PARALLE L WITH 
DIAGRAM BORDER. 

G .  VOLTAGE MEASUREME NTS ARE TAKE N  WITH DIGITA L MULTIME TER 89536-SSOOA/ 
AA .  

H .  UNLESS OTHERWISE SPECIFIED, READINGS LISTED IN TAB LES A R E  AC C URATE TO 
WITHIN ± 10%. 

RE F 
DES 

A 2A6Al3C l 
C 2  
C 3  
C4 
C 5  
C 6  
C 7  
C 8  
C 9  
C lO 
C ll 
C l2 
C 13 
C l4 
C l5 
C 16 
C l7 
C l8 

* NOT USED. 

Z ONE 

llE 
9E 
9E 
9E 

* 
9D 

12C 
liD 
lOD 
* 
13D 
* 

6F 
7D 
7E 
7D 
6D 
6E 

PAR T  LOCATION INDEX 

R E F  
DES 

A2A 6A 13C 19 
C 20 
C 21 
C 22 
C 23 
C 24 
CR l 
C R 2  
CR3 
CR4 
C R 5  
CR 6 
CR 7 

* *  E l  
* *  E 2 
* *  E 3  
* *  E4 
* *  E 5  

Z ONE 

5E 
5D 
4D 
3D 
6C 
5B 

lOD 
9D 

!3D 
7E 

lOB 
lOB 

9B 
3C 
3C 

l lF 
13F 
l lF 

** WIRING TERMINATION - FOR REFERENC E  ONLY. 

RE F 
DES 

** A 2A6A l3E 6 
** E 7  
** E8 
** E 9  
* *  E lO 
* * E ll 
* *  E 12 

L l  
L2 
L3 
L4 
L5 
L6 
L7 
L8 
L9 
L lO 
Q l  

Z ONE 

lOE 
3B 
3B 
3B 
3A 

lOF 
lOE 
* 
13D 
* 
* 

7E 
13C 
13B 
13B 
13B 
13B 

6E 

5 - 155 



E E 140-KA-O:W-010 /El10 T 827H 

NOTES FOR FIGURE 5 -35 (CONTINUED) '� 
PART LOCATION INDEX (CONTINUED) 

REF R E F  RE F 
DES Z ONE DES ZONE DES Z ON E  

A 2A6A13Q2 9B A2A6A 13R 27 lOB A2A6A 13A lCR5 14B 
R 1  13C R 28 9B F L l  14C 
R 2  13B R 29 9C F L2 14B 
R 3  13B R30 9B FL3 14B 
R4 13B R 3 1  5E FL4 14B 
R 5  13B R32 9E FL5 14B 
R 6  9E R 33 6F P 1-A 1 14F 
R 7  9E R34 13E P l-A2 2C 
R8 9E T P l  llE P l-A3 2B 
R 9  8 E  T P 2  lOF P l-A4 2B 
R lO 9D TP3 12E P l- 1  * 
R ll 9D U l  lOE P l-2 14C 
R l2 l lC U 2  9E P l-3 14B 
R l3 l lC U3 6E P l-4 14B 
R l4 l lC U4 3C , 4D, P l-5 14B 
R l5 l lB 5C , 5D P l-6 14B 
R l6 l lC U5 4D P l-7 2A 
R l7 nc U 6  3B, 5B P l-8 2A "�) R l8 l lC U7 .6C ,  7B P l-9 2A 
R 19 8E us 12E Pl-10 14E 
R 20 7D U9 12C Pl-11 14D 
R 2 1  5D U lO uc P l- 12 * 
R22 5D U ll 12B P l- 13 * 
R 23 3C A2A6Al3A lCR l 14C P l- 14 * 
R 24 3B CR2 14B P l- 15 14E 
R 25 3B CR3 14B P 1- 16 14E 
R26 lOB CR4 14B P 1- 17 14E 

* NOT USED. 

T RANSISTOR DC VOLTAGE C HART 

E B c 

Q l  3 . 00 3, 6 1  4 . 80 
Q2 0 0 , 74 0 . 03 

5 - 156 



( ' INTEGRATED CffiCUIT DC VOLTAGE C HART ----
PINS 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

U1 1. 88 3. 74 3. 54 3. 76 1. 31 NC 0 NC NC 1. 31 3.73 NC 3. 76 5. 0 (  
U2 NC 1. 31 1. 32 0 NC 5. 00* 13. 0 NC 
U3 4. 80 NC 3. 62 NC 1. 43 NC 0 0 NC 1. 64 NC 1. 63 NC 4. 8 
U4 2. 52 1. 51 0 1. 51 0 1. 47 0 1. 69 5. 00 0. 13 1. 69 5. 00 0. 18 5. 0( 
U5 NC 1. 73 NC NC 1. 51 1. 51 0 2. 52 1. 56 N C  N C  NC NC 5. 0 (  
U6 2 . 04 1. 51 0. 003 0. 15 1. 56 5 . oo 0 1. 56 5. 00 0. 13 1. 51 0. 003 1. 5 6  5 .  0 (  
U7 NC NC NC 0. 098 4. 0 4 . 0  0 2. 04 0. 0 98 1. 28 0. 18 0. 15 4. 0 5 .  oc 
us 1. 2 8  N C  N C  NC NC NC NC 0 3. 54 1. 46 1. 78 1. 63 0. 70 1. 4€ 
U9 0. 70 0 . 22 3. 54 NC 5. 00 1 . 28 1. 78 0 1. 48 NC 0. 22 0 NC 5. 00 
U10 NC 0 3. 54 NC 5 . 00 0 .  70 NC 0 NC NC 5. 01 1. 46 1. 4 6  0. 19 
Ull 5. 00 5. 00 0. 22 5. 00 0. 22 5 .  00 5. 00 0 0. 19 0. 54 0. 54 0. 54 5. 0 0. 54 

* TOLERANCE ±2. 5 VDC .  

( ) 

SPECIFIC NOTES 

1. TRANSISTOR AND INTEGRATED CffiCUIT VOLTAGE MEASUREMENTS TAKEN TO 
GROUND WITH EQUIPMENT CONTROLS SET FOR 2. 5 MHz I N  LSB MODE, T-827H/ 
URT UNKEYED. 

2. DIODES A1CR1 THROUGH A1CR5 ARE TYPE 1N3611. THE VALUE OF FILTERS 
AlFLl THROUGH A1FL5 IS ONE MICROFARAD ±20% . 

3. THESE NOTES IS ORGANIZ ED TO ALLOW 

OPERATING T-827H/URT 
MODULE UNDER TEST WILL BE 

. 'f£EB'i' FIXTURE TS-3665/WRC-1. TE 
CORRESPOND TO THE SETTINGS OF THE 
T-827H/URT. 

NSMITTER FUNCTIONS IN AN 
DEPOT MAINTENANCE THE 

�..�.b3.a...on.TOR/SYNTHESIZER 
- nc• ... ,..-nr\T SETTINGS SHAL L 

CONTROLS OF THE 

4. NC IN VOLTAGE CHART DE�-� -
-Ntn C ONNECTED . 



( INTEGRATED CffiCUIT DC VOLTAGE CHART 

PINS 

3 4 5 6 7 8 9 10 11 12 13 14 

3. 54 3. 76 1. 3 1  NC 0 NC NC 1. 31  3. 73 NC 3. 76 5 . 00 
1. 32 0 NC 5 . 00* 13. 0 NC 
3 . 62 NC 1. 43 NC 0 0 NC 1. 64 NC 1. 63 NC 4. 8 
0 1. 5 1  0 1. 47  0 1. 69 5 . 00 0 . 13 1. 69 5 . 00 0. 18 5 . 00 
NC NC 1. 5 1  1. 5 1  0 2. 52 1. 5 6  NC NC NC NC 5 . 00 
0. 003 0. 15 1. 5 6  5 . oo 0 1. 56 5 . 00 0 . 13 1. 5 1  0. 003 1. 5 6  5 . 00 
NC 0. 098 4 . 0 4 . 0 0 2. 04 0. 098 1. 28 0. 18 0. 15 4 . 0 5. 00 
NC NC NC NC NC 0 3 . 54 1. 46 1. 78 1. 63 0. 70 1. 48 
3 . 54 NC 5 . 00 1 . 28 1. 78 0 1. 48 NC 0. 22 0 NC 5 . 00 
3 . 54 NC 5. 00 0 .  70 NC 0 NC NC 5 . 0 1  1. 46 1. 4 6  0. 19 
0. 22 5 . 00 0 . 22 5 . oo 5. 00 0 0. 19 0. 54 0. 54 0. 54 5. 0 0. 54 

5 VDC .  

SPECIFIC NOTES 

rRANSISTOR A ND INTEGRATED CffiCUIT VOLTAGE MEASUREME NTS TAKEN TO 
)ROUND WITH EQUIPMENT CONTROLS SET FOR 2. 5 MHz IN LSB MODE, T-827H/ {: JUNKEYED. 

>lODES A 1CR 1 THROUGH A 1CR5 ARE TYPE 1N3611. THE VALUE OF FILTERS 
l 1F L 1  THROUGH A 1FL5 IS ONE MICROFARAD ± 20%. 

rHE INFORMATION CONTAINED IN THESE NOTES IS ORGANIZED TO ALLOW 
rROUBLESHOOTING OF THE VARIOUS TRANSMITTER FUNCTIONS IN AN 
>PERATING T -827H/URT TRANSMITTER. FOR DEPOT MAINTENANCE THE 
tiODULE UNDER TEST WILL BE OPERA TED IN TRANS LA TOR/SYNTHESIZER 
�EST FIXTURE TS-3665/WRC-1. TEST FIXTURE CONTROL SETTINGS SHALL 
: ORRESPOND TO THE SETTINGS OF THE COUNTERPART CONTROLS OF THE 
�-827H/URT. 

fC IN VOLTAGE CHART DENOTES PIN NOT CONNECTED. 

15 16 

NC 5 . oo 
1. 63 5 . oo 
NC 5 .  00 
0 5 . oo 
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7.11 TO 12.5 MHz TO 
A2AIXAI3PI - All 
( FIG 11 -az , ZONE 98) 

14.5 TO 2U MHo TO 
AZAIX.\I:SPI-A4 
(FIG . 11-12 , ZONE 911 ) 
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4 MHz FILTER SELECT ] 
(INO) TO UAIXAISPI -1 
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Figure 5-35. 10 MHz/1 MHz Synthesizer Subassembly 
A2A6A13, Maintenance Schematic Diagram 

5- 157/(5- 158 blank) 



INTEGRATED CffiCUIT DC VOLTAGE C HART 

PINS 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

U l  1. 88 3 .  74 3. 54 3. 76 1. 3 1 NC 0 NC NC 1. 3 1  3. 73 NC 3. 76 5 . 00 
U2 NC 1. 31 1. 32 0 NC 5. 00* 13. 0 NC 
us 4. 80 NC 3. 62 NC 1 . 43 NC 0 0 NC 1. 64 NC 1. 63 NC 4 . 8 
U4 2. 52 1. 5 1 0 1. 5 1  0 1. 47 0 1. 69 5 . 00 0. 13 1. 69 5. 00 0. 18 5 . 00 
U5 NC 1. 73 NC NC 1. 5 1  1. 5 1  0 2. 52 1. 56  NC NC NC NC 5 . 00 
U6 2. 04 1. 5 1 0. 003 0. 15 1. 56 5 . 00 0 1. 56 5 . 00 0 . 13 1. 5 1  0. 003 1. 56  5 . 00 
U7 NC NC NC 0. 098 4. 0 4 . 0  0 2. 04 0. 098 1. 28 0. 18 o. 15 4. 0 5 . 00 
us 1. 28 NC NC NC NC NC NC 0 3 . 54 1. 46 1. 78 1. 63 0. 70 1. 48  
U9 0. 70 0. 22 3. 54 NC 5 . 00 1 . 28 1. 78 0 1. 48 NC 0. 22 0 NC 5 . 00 
U lO NC 0 3. 54 NC 5. 00 0 .  70 NC 0 NC NC 5 . 01 1. 46 1.46 0 . 19 
Ull  5. 00 5. 00 0. 22 5. 00 0 . 22 5 .  00 5 . 00 0 0. 19 0 . 54 0. 54 0. 54 5 . 0 0 . 54 

* TOLERANCE ±2. 5 VDC . 

( ) 

SPECIFIC NOTES 

1 .  TRANSISTOR AND INTEGRATED C ffiCUIT VOLTAGE MEASUREME NTS TAKEN TO 
GROUND WITH EQUIPMENT CONTROLS SET FOR 2. 5 MHz IN LSB MODE, T-827H/ 
URT UNKEYED. 

2. DIODES A lCR 1 THROUGH A1CR5 ARE TYPE 1N3611. THE VA LUE OF FILTERS 
A 1FL1 THROUGH A 1FL5 IS ONE MICROFARAD ± 20%. 

3 .  THE INFORMATION CONTAINED IN THESE NOTES IS  ORGANIZED TO A LLOW 
TROUBLESHOOTING OF THE VARIOUS TRANSMITTER FUNCTIONS IN AN 
OPERATING T-827H/URT TRANSMITTER. FOR DEPOT MAINTENANCE THE 
MODULE UNDER TEST WILL BE OPERA TED IN TRANSLATOR/SYNTHESIZ ER 
TEST FIXTURE TB-3665/WRC-1. TEST FIXTURE CONTROL SETTINGS SHALL 
CORRESPOND TO THE SETTINGS OF THE COUNTERPART CONTROLS OF THE 
T-827H/URT. 

4 .  NC IN VOLTAGE CHART DENOTES PIN NOT C ONNECTED. 



( INTEGRATED CffiCUIT DC VOLTAGE CHART 

PINS 

4 5 6 7 8 9 10 11 12 13 14 

3. 76 1. 3 1  NC 0 NC NC 1. 3 1  3. 73 NC 3 . 76 5 . 00 
0 NC 5 . 0Q* 13. 0 NC 
NC 1. 43 NC 0 0 NC 1. 64 NC 1. 63 NC 4. 8 
1. 5 1  0 1. 47 9 1. 69 5 . 00 0. 13 1. 69 5 . 00 0. 18 5 . 00 
NC 1. 5 1  1. 5 1  0 2. 5 2  1. 5 6  NC NC NC NC 5 . 00 

� 0. 15 1. 5 6  5 . oo 0 1. 56 5 . 00 0. 13 1. 5 1  o. oos 1. 56 5 . 00 
0. 098 4. 0 4 . 0  0 2. 04 0. 098 1. 28 0. 18 0. 15 4. 0 5 . 00 
NC NC NC NC 0 3 . 54 1. 46 1. 78  1. 63 0 . 70 1. 48  
NC 5 . 00 1 . 28 1. 78 0 1. 48 NC 0. 22 0 NC 5 . 00 
NC 5 . 00 0 .  70 NC 0 NC NC 5 . 0 1  1. 46 1. 46 0. 19 
5. 00 0 . 22 5 .  00 5 . 00 0 0. 19 0. 54 0. 54 0. 54 5 . 0 0. 54 

SPECIFIC NOTES 

STOR AND INTEGRATED CffiCUIT VOLTAGE MEASUREME NTS TAKEN TO [-}�
.

EQUIPMENT CONTROLS SET FOR 2. 5 MHz IN LSB MODE, T-8 27H/ 

, A 1CR1 THROUGH A lCR5 ARE TYPE 1N3611. THE VALUE OF FILTERS 
THROUGH A 1F L5 IS ONE MICROFARAD ±20%. 

FORMATION C ONTAINED IN THESE NOTES IS ORGANIZED TO A LLOW 
LESHOOTING OF THE VARIOUS TRANSMITTER FUNCTIONS IN A� 
riNG T -827H/URT TRANSMITTER. FOR DEPOT MAINTENANCE 'IHE 
E UNDER TEST WILL BE OPERATED IN TRANSI.ATOR/SYNTH�·

· ER 
IXTURE TS-3665/WRC- 1. TEST FIXTURE CONTROL SETTINGS ' 

LL 
::;POND TO THE SETTINGS OF THE COUNTERPART CONTROLS THE 
IURT. . 

'OLTAGE CHART DENOTES PIN NOT CONNECTED. 

( ) 

15 16 

I 

NC 5 .  00 
1. 63 5 . oo 
NC 5 . oo 
0 5 .  00 



,. 

E 

0 

c 

• 

( ) 

IB 

800 114a ll!fEIIENCE 
fii!OUEIICY l'ltOII 

A2AIXAIIPI·AI 
(FIG 1 ·!12 , lONE l iB)  

litO l'ltOII 
A2AIICAI:sl'l-ll, te, IT 

(FlO &-!12, ZCNE IOA) 

+ 20 v 1'11011 
AUIICAI:S" -10 

( F 1\l  II· U, ZONE lOA) 

H V ,.1011 
AZAIXAiliPI -1 1  

CI'IG &- 12, ZONE lOA) 

10 MHI AND I IIIHI DIGIT 
SELECT CODE ,11011 
A2AIIICAiliPI·Z THIIU 

AZAUAISPI-t 
('IG 1·12, mNE 118) 

II 

AI 

( " 

II 

iT  

10 

II 

2 

14 II 

��0 D I V I D E  BY 5 TO 41 ' 

>-�-------------------o r• 
, I ' r ; 

I 

:: 
I 1 
I I 

(I 
I 
I 

R 3 4  
I K  

1/4W 
.... , .. � . " " 

Clt:S llttl41 
13V,II %  

(! LZ �----------------� :!! • •5\1 

. 
a;

CII 

,_ - - - · / P/0 AI I 
"' I'ILTIII ASSY I l'p/0 (NOTE 2)  

I PI I . •  '0\<:11 1 I'Ll ..Jo:l.-. 

10 
20 \1 

+IV 

. i .._... ;J; I 
4

70 • J'La.. Clt2. .JLl - �J._ IDle I I  

14 

14  

• 

ll'7 

l4 

' 

2 

II 

COUNTER 
�TIIOL 

LOIIC 

ue 
MCI2514 

t 5V 

II 

II 14 12 ·� IIC 
I
Jh. 

• 

• 

I I  

TPI 
·w 

1100 kHz , 
LOC K E D  

" "'  GltAMIIAILl, �IVI DIEitS-

ltl!l 
I K  

ltl4 
I K  

I K  

IK 

II 

1!2$ 1100 

10 

lt21 !1100 

10 

Cll5 'i::\ 

� 
INt/4 

• 

llANO IATf; 
+ 5V 

' 

lt21 1000 

'ei{ IN814 

• 

I! :SO 1000 
r.'7 

I W I T C M  

Ot 
ZNUZIA 

• 

• 

T 

10,.., 

T 

v c o  

1 4  

• 

+ I V  
• 

111 3 3  
1 0  

i,AtW C l !l  ��h I O V  

I 

"'' 1 11 10 rh 
• 511 

4 • 

EE14D-KA-QMI-01A/El l o-T827 H 

I 

.. 

I 

c .. -0.01 � f" LEVEL SHifTf"lt AIIO BuffER 

) 

.,.--'7 II 14a...- 11 

' 
OIVIO! IY 2 --. 

'.l. V" 

��Cit r I �0.01 

.....,___ DIVIO£ IY 4 
� DIYIO£ IY I 

r-""l)'!...' _..,. ..... iiiii ..... ._----�14W'J:f--....,., aM P/o At PI 
l3 U4C � U40 .,..,__ �� -II( 

12 1 r--" 11 !!! lt At 2.8 TO 8.1 .... TO '---J�--""1�-------------....... ...:C� __ ....-..r 
� AtACCAIIPI-,ll! � U . (FIG . I ·II , ZONIE II) 

0 

c 

KU7A �un 12 

-,!. , · · ·�o40:tee:a ;/; t,t;J�� ,.. � .  • · · . . . . . . . .  · 
r-p:..11 ___ ,......o1Lt ..... t---l••_.tf_-.... 1114 -,m. 1 ' 

4 
U41A ., Ull UQ. toO� 

UTC 
I ......._ io.. __ j ... p .. .z_' ----'4!r---jt---l'rq_ _ _,,....-- I I 1.1 TO ll.I IIIHI TO "" ./ UMICAIIPI · AI � : , (FIG I ·II , ZONI III 

I ' ���4--��--����-��-� .. �u�-� �'�U I 
L-------11 

UtC "' ., 
e. UR ;__ I � ... TO IU liiMI TO '-�_J�----------1-----1�----q_ __ _,..r �--1r : j4 ..... �-� -A4 -;J; ·� I ' (FIG . t-II , ZONE .. , 

L-------l ..... ------------------·r----+-----t---------------"'jj,�, l 4 _., PILTIII IILECT 
I' 41NO) TO .t&MXAIIPI-8 -
!.!!o. 10 Mila ,...,.. KLICT 1---------IJIJJ.---------------.. ---+----------------,:"' 1 (INO) TO AIMIIA111'1•7 

L--------... -------------------------------,.�11''- I • 111141 PIU'III IILICT 

• 

...- , 4INOl TO UMliAUIPI • 8 

I I I 

I 

{FIG . I·II,ZONt lA) A 

. ) Figure 5-35A. 1 0  MHz/1 MHz Synthesizer Subassembly 
A2A6A1 3, Maintenance Schematic Diagram 

Change 1 5-1 58.1/(5-1 58.2 blank) 



( ) 

GE NERAL NOTES 

A .  PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. FOR COMPLETE DESIGNATION 
PRE FIX WITH A2A6Al4 .  

B.  UNLESS OTHERWISE SPECIFIED: 
ALL RESISTORS ARE IN OHMS, ±5%, 1/8 WATT. 
ALL CAPACITORS ARE IN MICROFARADS. 
ALL INDUCTORS ARE IN MICROHE NRIES. 
RESISTANCE OF INDUC TORS LESS THAN ONE OHM. 

C .  WHEN MAKING RESISTANCE MEASUREME NTS A T  TRANSISTOR POINTS, USE 
ffiGHEST POSSIBLE OHMMETER RANGE TO PREVE NT DAMAGE TO TRANSISTORS. 

D .  _ __,. __ INDICATES SIGNAL FLOW. 

E .  MEASUREMENTS ARE TAKEN WITH DIGITA L MULTIMETER 89536-SSOOA/ 

ARE ACCURATE TO WITHIN ± 10%. 

PART LOCATION INDEX 

REF ZONE REF ZONE REF Z ONE 
DES DES DES 

A2A6A14C l 7E A2A6A 14E l 9E A2A6A 14L14 5B 
C2 6E E 2 9C L15 5B 
C3 5E E 3 2C L16 4B 
C4 6D E4 SB L17 4B 

C 5 5E E 5 SE LlS 4B 
C6 4E E 6  SF L19 SE 
C7 4E E 7 SB P lA l  9E 
CS 3F E S  SB PlA2 9C 
C9 SF E9 9C PlA3 9B 
C lO 7C E lO 2C P lA4 2C 
C ll 6D E ll SF P l-1 9E 
C 12 5C E 12 9B P l-2 9D 
C 13 6C E 13 SE P l-3 9E 
C 14 5C E 14 SB P l-4 90 
C 15 4C E 15 9E P l-5 9B 
C 16 40 E 16 SB Ql 7F 

C 17 3D L l 6E Q2 6E 
C lS 50 L2 5E Q3 3E 
C 19 7B L� 5E Q4 70 
C20 6B L4 4E Q5 6C 
C21 5B L5 4E Q6 30 
C22 6A L6 4F Q7 7B 
C23 5B L7 60 Q8 6B 
C 24 4B LS 50 Q9 3B 
C25 4B L9 5C R l  8E 
C26 SB LlO 40 R2 SF 

C27 5B L ll 4C t R3 7E 
C28 SD Ll2 40 R4 6E 
C29 2C L 13 6B I R5 7E l l i -,� 

� 't l 
l "' �· ' 



( 

( \  

l ) 

PART LOCATION INDEX (CONTINUED) 

REF ZONE REF ZONE REF Z ONE 
DES DES DES 

A2A6A14R6 7E A2A6A14R17 6C A2A6A 14R28 6A 
R7 6E R 18 6C R29 3B 
R8 6E R 19 3D R30 3B 
R9 3E R20 3C R31 3C 
R lO 3E R21 8B TP1 9F 
Rll 8D R22 8B TP2 SF 
R12 8D R23 7B TP3 9D 
R13 7D R24 6B TP4 8D 
R14 6D R25 7A TP5 2D 
R15 7C R26 7A TP6 9C 
R16 7C R27 6A TP7 sc 

TRANSISTOR VOLTAGE CHART 

NOTE 3 NOTE 4 NOTE 5 

Q4 Q7 Q l  
Q5 QS Q2 
Q6 Q9 Q3 

Q 7  Q l  Q4 
QS Q2 Q5 
Q9 Q3 Q6 

Q 1  Q4 Q7 
Q2 Q5 Q8 
Q3 Q6 Q9 

1 .  TRANSISTOR VOLTAGE 
CONTROLS SET IN LSB .n.LV'.IJ.a.:. .  

2. MAXIMUM RESISTANCE OF 
Ll, L3 , L5 
L2, L4 , L6, L l2, L 18 
L 19 

3 .  FOR T-827H/URT MHZ 
AND 26 MHZ USE TRA 
HEADED "NOTE 3" TO 

4 .  FOR T-827H/URT MHZ 
20, 21,  27, 28 AND 29 USE 
COLUMN HEADED "NOTE 

5 .  FOR T-827H/URT MHZ 

6.  

AND 13  USE 
"NOTE 5" TO DE 

E 

+5 . 0V 
ov 
1. 8V 

+s. ov 
O;Y 

t.,sv 

B c 
+5. 0V ov 

ov ov 
ov ov 

+S. OV ov 
ov ov 
:ov ov 

!#:• 3V +5. 0V 
· 'f2.5V +5. 0V �') 5V """ ' �  . +5. 0V 

TTINGS OF 14, 15 , 16 , 22, 23 , 24 ,  25 
� .............. TIONS LISTED IN COLUMN 

AGE READINGS. 

TTINGS OF 07, 08, 11,  12 , 17,  18 , 19 , 
E DESIGNATIONS LISTED IN 
ER VOLTAGE READINGS. 

TTING OF 02,  03, 04 , 05 , 06 , 09 , 10 
LISTED IN COLUMN HEADED 

IS ORGANIZ ED TO A LLOW 
it.'lrT""'"'r.'� FUNCTIONS IN AN OPERATING 

NANC E THE MODULE UNDER 
rrrr.r·"'"''T.TT.'ISIZ ER TEST FIXTURE TS-

SHALL C ORRESPOND TO THE 
OF THE T -827H/URT . 
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) Figure 5-36. 10 Mllz/1 MHz Filter Subassembly 
A2A6A14, Maintenance Schematic Diagram 

5- 159/(5-160 blank) 



( 

GE NERAL NOTES 

A .  PARTIAL REFERENCE DESIGNATIONS ARE SHOWN ; FOR COMPLETE DESIGNATION 
PRE FIX WITH A2A6A15.  

B. UNLESS OTHERWISE SPECIFIED: 
ALL RESISTORS ARE IN OHMS, ±5%, 1/4 WATT. 
A LL CAPACITORS ARE IN MICROFARADS. 
ALL REFERENCE DIODE VOLTAGES ARE ± 5%.  
RESISTANCE OF INDUCTORS IS LESS THAN ONE OHM. 

C .  WHEN MAKING RESISTANCE MEASUREME NTS AT TRANSISTOR POINTS, USE 
HIGHEST POSSIBLE OHMMETER RANGE TO PREVENT DAMAGE TO TRANSISTORS. 

D.  INDICATES SIGNAL FLOW. 

E.  

F .  

G. READINGS LISTED IN TABLES ARE ACCURATE TO WITHIN ± 10%. 

U 1  
U2 

1 

0 
5 . 03 

�NSIST6B DC VOLTAGE CHART 

E 

19 . 1  
19. 1 

5. 39 

B 

18. 8 
19 . 0  

5 . 65 

c 

5 . 65 
2. 34 

19 . 0  

INTEGRATED CIRCUIT DC VOLTAGE CHART 

2 

9 . 7 
18. 8  

3 

9 . 42 
19 . 1  

4 

0 
0 

PINS 

5 

NC 
2. 19 

SPECIFIC NOTES 

6 

NC 
2. 33  

7 

9 . 38 
NC 

8 

19 . 1 
5 . 10 

1.  ON ASSEMBLIES MARKED 01A228311-01, THE VALUE OF A2A6A15R 15 IS SELECTED 
FROM 300 TO 1800 OHMS FOR A +5 . 1  TO +5. 2 VDC INDICATION AT A2A6A 15E 4  
WITH A 2 AMPERE LOAD. ON AsSEMBLIES MARKED 01A228311-02, THE VALUE 
OF A 2A6A15R 15 IS SELECTED FROM 1100 TO 2400 OHMS FOR A +5. 1 TO +5. 3 VDC 
INDICATION AT A 2A 6A15E4 WITH A 2 AMPERE LOAD. RE FER TO TABLE 7-2 FOR 
PART NUMBERS. 

2 .  TRANSISTOR AND INTEGRATED CIRCUIT VOLTAGE MEASUREME NTS TAKE N TO 
GROUND WITH EQUIPMENT MODE SELECTOR SWITCH SET AT LSB POSITION. 
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SPE CIFIC NOTES (C ONTINUED) 

3 .  THE INFORMATION C ONTAINED I N  THESE NOTES IS ORGA NIZ ED T O  ALLOW 
TROUBLESHOOTING OF THE VARIOUS TRA NSMITTER VUNCTIONS IN AN OPE RAT
ING T -8 2 7H/URT T RA NSMITTER. FOR DE POT MAINTE NANCE THE MODULE 
UNDE R  TEST WILL BE OPERATED IN TRANSLATOR /SYNTHESIZ E R  TEST 
FIXTURE TS-3665/WR C - 1 .  TEST FIXTURE C ONTROL SETTINGS SHALL 
C ORRESPOND TO THE SETTINGS OF THE C OUNTERPART C ONTROLS OF 
THE T -827H /URT . 

4 .  N C  IN VOLTAGE C HART DENOTES PIN NOT C ONNE CT E D. 
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I I  10  

-+ 20V FROM A2A6A7EI3 
VIA A2A6PI I ( FIG.  5-32, ZONE 1 5A) 

F 

GNO FROM A2A6EI7 
VIA A2A6P9 ( FIG. 5 -32, ZONE I.SA) 

E 

0 

( ) 
c 

8 

A 

I I  10 

) 

9 

9 

T'l 8 

+ 19. 1V TO + 19.3V 

R 7  
IO K 

OSCI LLATOR 

8 

7 6 

VOLTAGE 
REGULATOR 

R8 
10 

3 8 

U2 2 
LM 

� 1 05 H 6 R l3 

I K  
Q3 
2N5428 

SWITCH 
R l  
10 

R IO 2 
68 

CR2 
IN5828 

7 6 

CURRENT 
LI MITED 

Q2 
2N29a5A 

C6 l . 0 22 

C l l  

Ll  1 000 pF I 

0 .45 m H  

C l3 
0. 1 5  

C l4 lO. I 

5 

4 3 

TP2 • + 5. 1V TO +5.3V 

L2 
200 uh 

C IO C IS ;h��'t ;;,o.t 
Rl5 
(NOTE I )  

R l4 T 
4300 T SEE TABLE 1 · 7, 

CHANGE NUMBER 2 °/o C A 96330 

R l6 T l 3000 
2°/o 

4 3 

EE140-KA-OMI-010/E110 T827H 

2 

E4 
+ SV TO A 2A6FL4 VIA A2A6P8 

(YEL) (FIG. S- 32, ZONE ISA) 

E� GNO TO A2A6AI6 VIA A2A6P I O  

(BLK ) ( FIG.  5-32 I ZONE 15A) 

2 

F 

E 

D 

c 

8 

A 

Figure 5-37. Power Supply Subassembly A2A6A15, 
Maintenance Schematic Diagram 

5-161/(5-162 blank) 
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GE NE RAL NOTES 

A .  PARTIA L R E FE R E NC E  DESIGNATIONS A R E  SHOW N ; FOR COMPLETE DESIGNATION 
PRE FIX WITH A 2A6A 15 . 

B .  UNLE SS OTHE RWISE SPE C I FIE D :  
A LL RESISTORS A R E  IN OHMS, ± 5% ,  1/4 WATT. 
A LL CAPACITORS ARE I N  MIC ROFARADS. 
A L L  R E FE R E NC E  DIODE VOLTAGES ARE ± 5% .  
RESISTA NC E  O F  I NDUC TORS IS LESS THA N ONE OH M. 

C .  WHE N  MAKING RESISTA NC E  MEASURE ME NTS A T  TRA NSISTOR POIN TS, USE 
HIGHEST POSSIBLE OHMME TE R  RA NGE TO PR E V E N T  DA MAGE TO TRA NSISTORS. 

D .  IND ICATES SIG NA L  FLOW. 

E .  _,. ____ I NDICATES FEE DBAC K. 

F. VOLTAGE MEASURE ME NTS ARE TAKE N WITH DIGITA L MULTIME TE R 8 9 5 3 6 -
8800A/AA . 

G .  READINGS USTE D IN TAB LE S  ARE ACC URATE T O  WITHIN ± 10% . 

TRA NSISTOR DC VOLTAGE C HART 

E B c 

Q 1  19 . 1 18 . 8  5 . 65 
Q 2  1 9 .  1 19 . 0  2 . 34 
Q3 5 . 39 5 . 65 19 . 0  

INTEGRATED C IRC UIT DC VOLTA G E  C HART 

PINS 

1 2 3 4 5 6 7 

U l  
U2 

0 
5 . 03 

9 . 7 
18. 8 

9 . 4 2 
19 . 1 

0 
0 

NC 
2. 19 

NC 
2. 33 

9 . 3 8 
NC 

SPECIFIC NOTES 

1 . THE V A L U E  O F  A 2 A6A 1 5R 1 5 IS SELECTED 
FRO M 300 TO 1 80 0  OHMS FO R A +5.1  
TO +5.2 V DC I N DICA TIO:S AT 
A2A6A 1 5 E4 W ITH A 2 A M P E R E  LOAD. 

8 

19 . 1 
5 . 10 

2. TRANSISTOR A N D  INTEG RATED CIRCUIT VOLTA G E  M E ASU R E M ENTS T A K E N  TO 
G R O U N D  WITH EQUIP M E NT M O D E  SEL ECTOR SWITC H S ET AT LSB POSITION. 

I , 

I l ' 
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SPECIFIC NOTES (CONTINUED) 

3 .  THE I N FORMA TION CONTAINED I N  THE SE NOTES IS ORGANIZ ED TO A LLOW 
TROUBLESHOOTING OF THE VAR IOUS TRA NSMI TTE R VUNCTIONS IN AN OPE RA T
ING T-82 7H/URT TRA NSMITTER .  FOR DE POT MAINTE NA NC E  THE MODULE 
U N DE R  TEST WILL BE OPE RATED IN TRA NSlATOR /SYNTH ESIZ E R  TEST 
FIXTURE TS-3 665/WRC- 1. TEST FIX TURE CONTROL SE TTINGS SHAL L  
COR R E SPOND TO THE SETTINGS O F  THE COUNTE RPART CONTROLS O F  
THE T -827H /URT. 

4 .  NC I N  VOLTAGE CHART DE NOTES PIN NOT CONNE CTE D. 



I I  10  9 T P I 8 7 6 
• 

+ 20 V  FROM A2A6A7 E I 3  
VIA A2 A6PI I ( F I G .  5 -32, ZONE 1 5A) VOLTAGE F R 7  REGU LATO R 

IO K 

GNO FROM A 2 A 6 E 1 7  
V I A A 2 A 6 P9 ( FIG. 5 ·32, ZONE 1 5A)  1 CR I  C l 2  

5. 1Vl0 . 1  

OSCI LLATOR I N 75 1A Re 
10 

E 
R2 T P-4 

• 
3 8 

U 2  2 
L M 

1 0 5 H  
6 R l 3  

0 : I K  
Q 3  

2 N5428 

SWITCH 

m... 
10 

c 6 8  

C R 2  
I N 5828 

B 

A 

I I  10  9 8 7 6 

4 

CURRENT 
L I M I TE D  

Q2 
2 N2 9�A 

C6 1 . 0 2 2  

TP2 • + 5. 1 V TO + 5 . 3 V  

2 L l 1 00 0  p F  I 

0 . 4 5 m H  

R l5 
C l 3 ( NOTE I )  
0. 1 5  

R l 4 
410 0 
2 °/o 

R l6 
C t 4  3 000 

l

O
I 2 °/o 

4 

3 

L 2  
200 u h  

C l 5 
;t, O . I  

l 
3 

Pigurc 5-:l 7  A .  

E E 1 40-K A-OMI-01 A/E1 1 0-T827H 

2 

E4 

(YEL l 
+ 5V TO A 2A6FL4 VIA A 2 A6P8 
( FI G .  5· 321 ZONE 15A) 

E� GNO TO A 2A6AI6 VIA A 2 A6 P I O  
( 
Bl.l< ) ( FI G .  5-32 I ZO NE 1 5 A) 

2 

F 

E 

0 

c 

B 

A 

Po wer Supply Subasse m bl y  A 2 A 6 A  1 5, 
Maintenance Schematic Diagra m 

Change I 5- 1 6 2. 1 /(5- 1 6 2. 2  blank) 
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NOTES FOR FICURE 5-38 

GENERAL NOTES 

A. PARTIAL RE FERENCE DESIGNATIONS ARE SHOWN. FOR COMP LETE 
DESIGNATION PRE FIX WITH A2A6A l6. 

B. UNLESS OTHERWISE SPECIFIED: 

c. 

. ALL RESISTORS ARE IN OHMS, ±5% , 1/8 VATT. 
ALL CAPACITORS ARE IN MICROFARADS: pF = PICOFARADS 
ALL INDUCTORS ARE IN MICROHE NRIES. 
ALL RE FE-RE NCE DIODE VOLTAGES ARE ±S%. . 
RESISTANC E OF INDUCTORS IS LE SS THAN ONE OHM. 

WHEN MENTS AT TRANSISTOR POINTS, USE 
'IO PREVE N T  DAMAGE TO TRANSISTORS. 

D. 

E .  ... INDICATES FEEDBACK. 

F .  VOLTAGE MEASUREME NTS ARE TAKE N WITH DIGITAL MULTIME TER 89536-
SSOOA/AA . 

G .  READINGS LISTE D I N  TAB LES ARE AC C URATE T O  WITHIN ± 10%. 

PART LOCATION IN DEX 

REF RE F RE F 
DE S Z ONE DES Z ON E  DES Z ON E  

A2A6A 16C l  * A2A6A 16C 22 9B A2A6A l6E l l l:E: 
C2 * C 23 9B E2 l lE 
C3 9C C 24 8B E3 2F 
C4 3B C 2 5  7B E 4  * 
C 5  lOE C 26 7A E5 2E 
C6 lOF C 2 7  * E 6  2D, 2F 
C 7  lOE C 28 5B E 7  � F  
C 8  lOE C 29 5B E 8  7E 
C9 9E C 30 4B E 9  70 
C lO 9E C 3 1  4A E lO 7D 
C l l  9E C 32 4A E ll 7E 
C 12 S F  C 3 3  3A L l  * 
C 13 SF C 34 3A L 2  * 
C 14 3F C 35 2A 1 3  9C 
C l5 2C C36 2B L4 * 
C 16 3C C 3 7  6D L5 4 B  
C 17 5C C R l  lOA L6 lOF 
C 18 lOB CR2 SA L7 9F 
C 19 * CR3 7A P l-Al llE 
C20 l lB CR4 9D P l-A2 2 F  
C 2 1  lOA CR5 SB P l-A3 2E 

* NOT USED 
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REF 
DES 

A2A6A 16P l-A4 
Q l  
Q2 
Q3 
Q4 
Q5 
Q6 
R l  
R2 
R3 
R4 
R5 
R6 
R7 
RS 
R9 
R lO 
R l l  
R 12  
Rl3 
R14 
R l5 
R l6 

ZONE 

2F 
lOE 

9E 
5D 
5D 
SB 
6C 

l lE  
lOF 
lOE 
lOE 
lOE 
lOF 
lOE 

9E 
9E 
9E 
SE 
5D 
5D 
5E 
5E 
3C 

Q l  
Q2 
G3 
Q4 
Q5 
Q6 

PART LOC ATION INDEX (C ON TINUED) 

REF REF 
DES Z ON E  DES Z ONE 

A2A6A l6Rl7 l lB A2A6A l6TP 1 llB 
R18 lOB TP2 2E 
R l9 lOB TP3 2F 
R20 lOB TP4 SF 
R21 l lA  Ul 8E , 9E 
R22 lOA - U2 6E 
R23 lOA U3 5E 
R24 lOB U4 4E 
R25 7B U5 SE 
R26 7B us 3E , 4E , 3D 
R27 7B U 7  lOB 
R28 7B us 9B 
R29 '1B U9 SB 
R30 7A U lO 7B 
R31 6B Ull 3B 
R32 5B U l2 1A, 2A 
R33 5B U l3 6D 
RS4 SA U l4 2C 
R35 3A U l5 3C 
R36 2A U16 4C 
R37 SB U1 7 5C 
R38 9D 

TRANSISTOR VOLTA GE CHART 

E B c 
f' 

0. 82 1 . 45 5. 00 
2. 01 2 . 45 5 . 00 
0 0 . 63 0 . 03 
0 0. 03 5 . 00 
0 0 0 
5 . 00 5. 00 o. c 1 



INTEGRA TED CIRC UIT VOLTAGE C HART 
(A LL VA LUES + VDC ) 

PINS 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1. 96 NC 0. 05 0 NC NC 1. 05 1. 9 6  1 .  06 1. 96 5. 00 
NC 5 . 00 0 0 NC NC 0 0. 78 1. 77 NC 1. 06 
NC 5. 00 0 0 NC NC 0 0. 84 1. 88 NC 0. 78 
NC 5 . 00 0 0 NC NC · 0 0. 85 1 . 93 NC 0. 85  
NC 5 . 00 0 0 NC NC 0 o. 86 2. 00 NC 0. 86  
0. 10 2. 03 4. 09 0 o .  10 5 . 00 5 . 00 2. 10 2. 00 5 . 00 5 . 00 

U 7  NC 4. 90 10. 0 NC 
us 5 . 00 1. 94 0 NC 0 NC NC NC NC 5 . 00 
U9 1. 80 3 . 85 NC 0 NC NC 1. 29 3. 85 NC 3. 06 5 . 00 
U 10 NC 1. 29 1 . 30 0 5 . 00* 10. 0 NC 
U ll 0 NC 0 NC 0 NC 0 0 NC 0 NC 0 NC 0 
U 12 1 . 27 1. 16 NC NC NC N C  0 1. 60 1. 16 1. 40 1. 60 1. 40 1. 60 5 . 00 
U 13 NC 1. 40 1. 05 NC 1. 80 NC 0 NC NC NC NC NC NC 5 . 00 
U 14 1. 67 0 0 NC 5. 00 N C  NC NC NC 0 1. 89 1. 67 NC 1. 4 0  
U 15 0. 80 5 . 00 NC 1. 89 5 . 00 1. 89 NC 0 NC N C  0 0. 15 0 . 15 0 NC 5 . 00 
U 16 NC 0 NC 1. 89 5 . 00 0 . 80 NC 0 NC N C  5 . 00 0. 15 0. 15 0 NC s . oo 

( U 17 1. 9 2  0 0 NC 5 . 00 N C  N C  NC NC 0 2. &3 1. 92 NC 0. 15 

* TOLERANCE ±2. 5 VOC . 

SPECI FIC NOTES . .  
1 .  TRANSISTOR AND INTEGRATED C IRC UIT VOLTAGE MEASURE ME NTS TAMi"l TO GROUND WITH 

EQUIPME NT CONTROLS SET FOR LSB O PERATION IN NON-VERNIER MOPE. 
2.  * MAXIMUM DC RESISTANC E OF INDUCTORS FOLLOWS: . .  

L 6  1. 0 OHM 
L7 8 . 0 OHMS 

3 .  THE INFORMATION CONTAINED I N  THESE NOTES I S  ORGANIZED TO 
OF THE VARIOUS RECEIVER FUNCTIONS IN AN OPERATING R - 10� 1G 
DEPOT MAINTENANCE THE MODULE UNDER TEST WILL BE 
SYNTHESIZER TEST FIXTURE TS-3665/WRC - 1. TEST FIXTURE C 
C ORRESPOND TO THE SE TTINGS OF THE COUNTERPART CONTROLS 

4 .  N C  IN VOLTAGE CHART DE NOTES PIN N O T  CONNEC TED. 



F 

E 

I O MHz 
ST A N D ARO F ROM 

A 2 A6� A16PI ·A I 
( F IG. 5 · 3 2 1  ZONE 1 4 8 )  A I  

I k H z  R E F CONTROL 
( + 4 , 3 � )  F R O M  
A 2 A6 � A 1 6 P I ·9 

( F I G .  5·32, ZONE 1 4 8 )  

+ 2(> V  FROM 
0 A 2 A 6 X� 1 6 P I · I O  

(FI G .  5 • 3 2 ,  Z O N E  1 4 A) 

+ !S V F R OM 
A 2 A6 X A 1 6 P I · I I  

( F I G . 5 - 32 , Z O N E  1 4 A )  

I I  

I 
I 

1 0( 1 
I I I I 
I I 

G ROU'�.p F ROM 

l
1
1

15�tR
I 

A2A6 X A 1 6P I - 1 _} • 1 6 , - 1 7  
C ( F I G. 5 · 32 , ;�:ON E 14A) 

T P I  

A 

12 I I  

R l  
5 1  

1 0  

+ 5 V 

10 

AM PLI F I E R  � 5 V  

R 3 6 ., 
·•• f O > IOV YW 
360 

1/2 W CR4 
IN758A 
IOV 

L3 

VOLTAGE 
CONTROLLED 
MU L TIVIBRATOR 

PHASE DETECTO R 

10 M H z  

E IO 

+ 

E9 

P FILTER 

C25 20V 

DIVIDE - BY - 10 
+ 

. U7 THROUGH Ul7, AND ASSOC I AT E D  C I R C U I T  C O M P O N E N TS , A R E  INACTI VE: 

IN T H E  T - 827H/URT 

9 8 7 6 

D I V I DE - 6Y-2 

5 4 

DIV IDE. BY 9984 

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

LEVEL 
SHIFTER 

!500 kHz Al6 R EF 
TO A2A6XAI 6 P I -A2 
(FIG,5·32,ZONE 1 2 8) 

A4 lOO kHz R E FE RE NCE ' 
---_.L_.� TO A 2A6XA I 6 P I ·A4 

2 

(FI G . ! · 32 ,ZON E 12C) 

1 kHz REFERENCE 
TO A2A6XA16PI ·A3 
( F I G .  5·32,ZONE 1 2 8) 

BUFFERS 

12 

E 

0 

c 

8 '  

A 

Figure 5-38. Frequency Generator Subassembly A2A6A16, 
Maintenance Schematic Diagram 

5-163/(5-164 blank) 
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A. 

B .  

c .  

NOTES FOR FIGURE 5 - 3 8  

GENERAL NOTE S 

PARTIAL RE FERE NCE DESIGNATION S  ARE SHOWN .  FOR C OMP LETE 
D ESI GN ATION PRE FIX WITH A2A6A 16. 

UNL ESS OTH ERWISE SPECIFIED: 
ALL RESISTORS ARE IN OHMS, ± 5% , 1/8 WATT. 
ALL CAPACITORS ARE IN MICROFARADS: pF = PICO FARADS 
A L L  INDUCTORS ARE IN MICROHE NRIES. 
ALL RE FERENC E DIODE VOLTAGES ARE ± 5% . 
RESISTA NC E  OF INDUCTORS IS LESS THAN ONE OHM .  

WHE N  MAKIN G RESISTANC E  MEASUR EME NTS AT TRAN SISTOR POINTS, USE 
HIGH E ST POSSIBLE .  OHMMETER RAN GE TO PREVE N T  DAMAGE TO TRANSISTORS. 

D .  • INDICATES SIGNAL F LOW. 

E .  .... INDICATES FEEDBACK • 

F .  VOLTAGE MEASUR E ME NTS ARE TAKE N  WITH DIGITA L MULTIMETER 89536-
8 8 0 0A/AA . 

G .  READINGS LISTE D IN TABLES ARE AC C URATE TO WITHIN ± 10% . 

P AR T  LOC ATION IN DEX 

R E F  RE F R E F  
DE S Z ON E  DES Z ON E  DES Z ON E  

A2A6A 16C l * A 2A 6A l6C 22 9B A2A6A 16E l l lE 
C 2  * C 23 9B E2 llE 
C 3  9C C 24 8 B  E3 2 F  
C 4  3 B  C 2 5  7B E4 * 
C 5  lOE C 26 7A ES 2E 
C 6  lOF C 2 7  * E 6  2 D . 2F 
C 7  lOE C 2 8  5B E 7  2 F  
c s  lOE C 29 SB E S  7 E  
C 9  9E C 3 0 4B E 9  7D 
C lO 9E C 3 1  4A E lO 7D 
C l l  9E C 3 2  4A E l l 7 E  
C 12 S F  C 33 3A L l  * 
C l3 S F  C 34 3A L2 * 
C 14 3 F  C 3 5 2A L 3  9 C  
C l5 2C C 3 6  2B L4 * 
C l6 3C C 3 7  6D LS 4 B  
C l 7 5C C R l lOA L6 l O F  
C 18 lOB C R 2  SA L 7  9 F  
C 19 * C R 3  7 A  P l-Al llE 
C 20 l lB CR4 9D P l-A2 2 F  
C 2 1  lOA C R 5  5 B  P l-A3 2 E  

* NOT USED 



f 
PART LOC ATION INDEX (CO N TINUED) 

RE F R E F  R E F  
DES ZONE DES Z ON E  D E S  ZO.l'tt 

A2A6A 16P l-A4 2F A 2A 6A l6R l7 l lB A2A6A l6TP 1 

Ql lOE R l8 lOB TP2 
Q2 9E R l9 lOB TP3 
Q3 5D R 2 0  lOB TP4 
Q4 5D R 2 1 l lA U l  

Q5 3B R22 lOA U2 
QG 6C R23 lOA us 
R l  llE R 24 lOB U4 
R2 lOF R25 7B U5 
R3 lOE R26 7B U6 

R4 lOE R27 7B U7 
R5 lOE R 2 8  7 B  us 
RG lOF R29 7B U9 
R 7  lOE R30 7A U lO 
RS 9E R31 GB U l l  
.R 9  9E R32 5B U 12 
R lO 9E R33 5B U l3 
R ll SE R34 SA U l4 

( R l2 5D R35 SA U 15 
) R13 5D R36 2A U 16 

R 14 5E R37 SB U 17 
R l5 5E R38 9D 
R 16 3C 

OR VOLTAGE C HART 

E B c 

Q l  0. 82 1 . 45 5 . 00  
Q2 2 . 01  2. 45 s. oo 
G3 0 0 . 63 0 . 03 
Q4 0 0 . 03 5. 0 0  
Q5 0 0 0 
QG 5 . 00 5 , 00 0 . 0 1  

( ) 



INTEGRATED CIRCUIT VOLTAGE CHART 
(ALL VALUES + VDC )  

PINS 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. 35 1. 14 1. 14 1. 96 NC 0. 05 0 N C  NC 1. 05 1. 96 1. 0 6  1. 96 5. 00 
1 . 77 0 0 NC 5 . 00 0 0 N C  NC 0 0 . 78 1 . 77 NC 1. 06 
1. 88 0 0 NC 5. 00 0 0 N C  NC 0 0 . 84 1. 88 NC 0 . 78 
0. 84 0 0 NC 5 . 00 0 0 N C  NC 0 0 . 85 1. 93 NC 0 . 85 
1. 93 0 0 N C  5. 00 0 0 N C  N C  0 0 . 86 2 . 00 NC 0 . 86 
2 . 10 4 . 09 2 . 01 0 . 10 2 . 03 4 . 09 0 0 . 10 5 . 00 5. 00 2. 10 2 . 00 5 . 00 5 . 00 
NC 3 . 90 3 . 90 0 NC 4. 90 10 . 0  NC 
5. 00 4 . 90 3. 46 3 . 47 0 1. 94 0 N C  0 NC NC NC NC 5 . 00 
1 . 80 3 . 85 1. 94 3 . 06 1. 1 7  NC 0 N C  NC 1. 29 3 . 85 N C  3 . 06 5 . 00 
NC 1. 29 1. 30 0 NC 5. 00* 10 . 0  N C  
0 NC 0 NC 0 NC 0 0 NC 0 NC 0 NC 0 
1. 2 7  1. 16 NC NC NC NC 0 1. 60 1. 16 1. 40 1. 60 1. 40 1. 60 5 . 00 
NC 1. 40 1 . 05 NC 1. 80 NC 0 N C  NC NC NC N C  NC 5 . 00 
1 . 67 0 0 NC 5 . 00 NC NC NC NC 0 1. 89 1. 67 NC 1 . 40 
o.  80 5 . 00 NC 1. 89 5 . 00 1. 89 NC 0 NC NC 0 0 . 15 0 . 15 0 
NC 0 NC 1 . 89 5 . 00 0. 80 NC 0 NC NC 5 . 00 0 . 15 0 . 15 0 

Ul'l 1. 92 0 0 NC 5 . 00 NC NC NC NC 0 2. 03 1. 92 .  NC 0 . 15 
:; .;; .:·, . 
*�" ; TOLERANCE :!: 2 . 5 VDC . 

SPECIFIC NOTES 

1 .  TRANSISTOR AND INTEGRATED CIRCUIT VOLTA GE MEASUREMENTS TAKEN TO GROUND WITH 
EQUIPMENT CONTROLS SET FOR LSB OPE�TION IN NON-VERNIER MODE • 

.t. * MAXIMUM DC RESISTANCE OF INDUCTORS FOLLOWS: 
L 6  1. 0 OHM 
L 7  8. 0 OHMS 

a. THE INFORMA TION CONTAINED IN THESE NOTES IS ORGANIZED TO ALLOW TROUBLESHOOTING 
OF THE VARIOUS RECEIVER FUNCTIONS IN AN OPERATING R-105 1G/URR RECEIVER. FOR 
DEPOT MAINTENANCE THE MODULE UNDER TEST WILL BE OPERATED IN TRANSLATOR/ 
SYNTHESIZER TEST FIXTURE TS-3665/WRC-1. TEST FIXTURE CONTROL SETTINGS SHALL 
CORRESPOND TO THE SETTINGS OF THE COUNTERPART CONTROLS OF THE R -105 1G/URR. 

4. NC IN VOLTAGE CHART DENOTES PIN NOT CONNECTED. 

15 16 

N C  5 . 00 
NC 5 . 00 
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NOTES FOR FIGURE 5-39 

GENE RAL NOTES 

A. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. FOR COMPLETE 
DESIGNATIONS PREFIX WITH NUMBERS OF NEXT HIGHER ASSEMBLY. 

B. UNLESS OTHERWISE SPECIFIED: 
ALL RESISTANCE IS IN OHMS, K = 1000 
ALL RESISTORS ARE 1/4 WATT, : 5% 
ALL CAPACITANCE IS IN MICROFARADS. pF = PICOFARADS 
ALL COIL RESISTANCES ARE LESS THAN 1 OHM 
ALL INDUCTANCE IS IN MICROHENRIES 

C .  WHEN MAKING RESISTANCE MEASUREME NTS A T  TRA NSISTOR POINTS, 
USE HIGHEST POSSIBLE OHMMETER RA NGE TO PREVE NT DAMAGE TO 
TRANSISTORS. 

D. 

E.  

--1·---- INDICATES SIGNAL FLOW. 
__. ..... .,__ INDICATES FEEDBACK. 

F. INDICATES BREAK POINTS USED TO REDUCE DIAGRAM CLUTTER. 
TO FIND MA. TING E ND OF BROKEN LINE PROCEED FROM BREAK POINT I N  
PARALLE L WITH DIAGRAM BORDER. 

G. VOLTAGE MEASUREMENTS TAKEN WITH DIGITAL MULTIMETER 89536-8800A/ AA 
H .  READINGS LISTED IN TABLES ARE ACCURATE TO WITHIN :10%. 

SPECIFIC NOTES 

1. THE DIVISION RATIOS FOR THE PROGRAMMABLE DIVIDERS ARE AS FOLLOWS: 
WW BA ND 224 - 233 luGH BA ND 324 - 333 

2. IMNSISTOR AND INTEGRATED CIRCUIT VOLTAGE MEASUREMENTS TAKE N 
·JO GROUND WITH EQUIPME NT CONTROLS SET FOR 2. 11 MHz OPERATION J!N LSB MODE. 

3. it.AxiMUM RESISTANCE OF INDUCTORS FOLLOWS: 
l: 
J.8 - 1. 0  OHM 

4. E'$
ALUES FOR INDUCTOR A2A6A17A lL1 ARE SE LECTED �CCORDING TO THE 

ECIFICATIONS FOR VARACTOR DIODE A2A6A17A1CR1 AND CORRESPOND . S FOLLOWS: 

ARACTOR DIODE ,  
COLOR CODE 

INDUCTANCE, 
uH 

0. 82 
0. 68 
0. 56 



PART LOCATION INDEX 

RE F RE F REF 
DES Z ONE DES Z ONE DES Z ON E  

A2A6A 17C l 9E A2A6A l7L8 3F A2A6A 17R 181 
C 2  7E L9 * th ru * 

C 3  7D L lO lOB R21 

C4 * P IA l  l lE R22 2B 

C5 9C P lA2 lF R23 2B 

g �  3G P l- 1  l lC ll24 2A 

P l-2 * R25 2A 

thru * P l-3 llA R26 6A 

C 12  P l-4 llA R27 6B 

C l3 3F P l-5 l lA R28 4A 
C 14 S F  P 1-6 llA R29 4B 

C 15 3F P 1-7 l lB R30 5B 

C l6 SE P l-8 1 1B R31 2F 

C l7 3F P 1-9 R32 7E 

C 18 S F  thru * R33 7E 

C 19 2F P l- 12 R34 4G 

C 20 2 F  P 1- 13 llB R35 9D 

C 2 1  2F P 1-14 11B R36 2F 

C 22 * P l-15 llA TP 1 10E 

C 23 lOB Q 1  4F TP2 10E 

C24 * Q2 2F TP3 2G 

C 25 3D Q3 6B U 1  9E 

C26 2D Q4 5B U2 * 

C 27 1D Q5 4B U3 * 

C 28 2C Q6 9F U4 2D 

C 29 5C Q7 8D U 5  3D 

cs o 2E QS BE U6 3B 

C 3 1  4C R l  10C U7 4C 

C 32 3B R 2  9 F  u s  5C 

C 33 lOC R3 SF A2A6A17 AlC 1 6F 

C 34 9B R4 8G C 2  6 F  

C 35 9 F  R5 SF C 3  * 

C36 8D R6 8D C4 6E 

t CR 1  7E R 7  8D C 5  5E 

**E l lOE R 8  BE C 6  5 F  

**E2 lOD R9 4F C7 6F 
* *E3 2 F  R lO 4E CR l 6F 

**E4 1F R ll 3E L l  6F 

* **E5 7E R 12 2F R l  7F 

***E6 SD R 13 2E R2 6F 

L l  * R 14 2E R3 7G 

L2 * R 15 2C R4 4F 

L3 3F R 16 6B U l  5F 

L4 S F  R 17 4B 
L5 3F 
L6 SF 
L7 S F  

* NOT USED. 
** WIRING TERMINATION - FOR RE FERENCE ONLY. 
*** WIRING TERMINATION - FOR RE FERENCE ONLY - 01 VERSION ONLY. 

t REVISION F AND LATER VERSIONS ON LY. 



NOTES FOR FIGURE 5-39 (CONTINUED) 

TRANSISTOR DC VOLTAGE C HART 

E B c 

Q 1  2 . 4 1  3. 06 4. 8 7  
Q2 1. 15 1. 82 2. 39 
Q3 0 0. 68 o. oa 
Q4 0 0. 68 0 . 04 
Q5 0 0 0. 04 
Q6 0 0. 82 0. 18 
Q7 3. 88 3. 25 3 . 9 8  
Q8 13. 90 16. 10 3. 98  

INTEGRATED CffiCUIT VOLTAGE CHART 

PINS 

1 2 3 4 5 6 7 8 

U 1  0. 85 3 . 87 3. 56 NC NC NC 0 NC 
U4 5 . 00 3. 6 3. 83 3. 83 3 . 8 6  5 . 00 2. 15 0 
U5 2. 15 2. 15 1. 53 1. 80 0. 8 5  NC 3. 00 0 
U6 0. 85 0 3 . 56  NC 5 . 00 2. 15 2. 15 0 
U 7  0. 8 1  0 3. 56 NC 0. 04 2. 15 1. 85 0 
us NC 0 3 . 5 6  NC 0. 03' 0. 81  NC 0 

9 10 11 12 13 14 15 lG 

U 1  NC NC NC NC 3. 5 6  5 . 00 
U4 3. 00 3 . 00 NC NC 3 . 8 6  3 . 87 3. 1:!2 5 . 00 
U5 3. 56 1. 80 1. 85 1. 46 o. 8 1  1. 80 NC 5 . 00 
U6 1. 53 NC 0 0. 30 0. 3 0  4. 00 1. 80 5 . 00 
U7 1. 80  NC 5 . 00 0 NC 0 1. 46 5 . 00 
us NC NC 5 . 00 1. 8 0  1. 8 0  0 NC 5 . 00 

SPECIFIC NOTES {CONTINUED) 

5 .  THE INFORMATION C ONTAINED IN THESE NOTES IS ORGANIZ ED T O  ALLOW 
TROUBLESHOOTING OF THE VARIOUS TRANSMITTER FUNCTIONS IN A N  
OPE RATING T -827H /URT TRANSMITTER .  FOR DEPOT MAINTENANCE THE 
MODULE UNDER TEST WILL BE OPERATED IN TRANSlATOR/SYNTHESIZ E R  
TEST FIXTURE TS-3665/WRC- 1. TEST FIXTURE C ONTROL SET TINGS SHALJ 
CORRESPOND TO THE SETTINGS OF THE C OUNTERPART CONTROLS OF 
THE T -827H /URT . 

6 .  NC I N  VOLTAGE TABLES DENOTES PIN NOT C ONNECTED. 
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Figure 5-39. 100kHz Synthesizer Subassel'Jlb ly 
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5-165/(5-166 blank) 
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NOTES FOR FIGURE 5-39 

GENERAL NOTES 

A. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. FOR COMPLETE 
DESIGNATIONS PREFIX WITH NUMBERS OF NEXT HIGHER ASSEMBLY. 

B. UNLESS OTHERWISE SPECifiED: 
ALL RESISTANCE IS IN OHMS, K = 1000 
ALL RESISTORS ARE 1/4 WATT, :5% 
ALL CAPACITANCE IS IN MICROFARADS. pF =PICOFARADS 
ALL COIL RESISTANCES ARE LESS THAN 1 OHM 
ALL INDUCTANCE IS IN MICROHENRIES 

C. WHEN MAKING RESISTANCE MEASUREMENTS AT TRANSISTOR POINTS, 
USE HIGHEST POSSIBLE OHMMETER RANGE TO PREVENT QAMAGE TO 
TRANSISTORS. 

D. 

E. 

F. 

--t•..-- INDICATES SIGNAL FLOW. 

•• INDICATES FEEDBACK. 

--t }-INDICATES BREAK POINTS USED TO REDUCE DU\GRAM CLUTTER. I TO FIND MATING END OF BROKEN LINE PROCEED FROM B;REAK POINT IN 
PARALLEL WITH DIAGRAM BORDER. 

G. VOLTAGE MEASUREMENTS TAKEN WITH DIGITAL MULTThU:TER 89536-SSOOA/ AA 

H. READINGS LISTED IN TABLES ARE ACCURATE TO WITHIN :hl<)%. 
SPECIFIC NOTES 

1. THE DIVISION RATIOS FOR THE PROGRAMMABLE DIVIDERS ARE AS FOLLOWS: 
LOW BAND 
HIGH BAND 

2 24- 233 
324- 333 

2. TRANSISTOR AND INTEGRATED CffiCUIT VOLTAGE MEASUREMENTS TAKEN 
TO GROUND WITH EQUIPMENT CONTROLS SET FOR 2.11 MS.z OPERATION 
IN LSB MODE. 

. 

3. MAXIMUM RESISTANCE OF INDUCTORS FOLLOWS: 

L8 - 1.0 OHM 

4. VALUES FOR INDUCTORA2A6A17 A1L1 ARE SELECTED ACCORDING TO THE 
SPECIFICATIONS FOR VARACTOR DIODE A2A6A17A1CR1 AND CORRESPOND 
AS FOLLOWS: 

BROWN 

YELLOW 

RED 

804102-001 

804102-002 

B04102-Q03 

0.68uH 

0.56uH 

0.82uH 

804101-001 

804101-003 

804101-002 

NOTE: COLOR OF VA RACTOR DIODE MUST MATCH COLOR· 

OF INDUCTOR. 



PART LOCATION INDEX 

( 
REF REF REF 

DES ZONE DES ZONE DES ZONE 

A2A6Al7Cl 9E A2A6Al7L8 SF A2A6A 17R 181 
C2 7E L9 * 

thru * 

C3 7D L10 lOB 
R21 

C4 * PlAl llE 
R22 2B 

cs 9C PlA2 1F 
R23 2B 

C6 � 30 P1-1 llC 
�24 2A 

C7 P1-2 * R25 2A 

thru • P1-3 11A 
R26 6A 

C12 P1-4 11A 
R27 6B 

C13 SF P1-5 11A 
R28 4A 

C14 3F P1-6 11A 
R29 4B 

Cl5 SF P1-7 llB 
R30 SB 

Cl6 3E Pl-8 11B 
R31 2F 

C17 SF P1-9 
R32 7E . .  ¥ 

C18 SF thru * R33 7 E  ;� 
C19 2F P1-12 

R34 4G (� 
C20 2F P1-13 llB 

R35 9D '!<} 
C21 2F Pl-14 11B 

R36 2F tJ 
C22 • Pl-15 11A 

TP1 10E � 
C2S lOB Q1 4F 

TP2 10E � 
C24 • Q2 2F 

TP3 2G 

( ·� 
C25 3D Q3 6B 

U1 9E � 
I 

C26 2D Q4 5B 
U2 * )"."' :'!!' 

C27 1D QS 4B 
U3 * "1:1 ... , 

C28 2C Q6 9F 
U4 2D 

C29 sc Q7 8D us 3D 

C30 2E QB BE U6 3B 

CS1 4C R1 lOC 
U7 4C . ' .· 

CS2 3B R2 9F 
us sc �� 

css lOC R3 SF 
A2A6A17A1Cl 6F .. 

C34 9B R4 8 G  
C2 6F 

C35 9F R5 
C3 * �· 

SF 
;: 

C36 8D R6 8D 
C4 6 E  

CR1 7E R7 8D 
C5 SE ,., 

**El lOE 
C6 SF 

'"' 
R8 BE """' 

**E2 lOD 
C7 6F 

...... 
R9 4F 

**E3 2F RlO 4E 
CRl 6F 

**E4 lF Rll SE 
Ll 6F i 

***E5 · 7E R12 2F 
Rl 7F 

***E6 8D R13 2E 
R2 6F 

Ll * R14 2E 
R3 7G ". 

L2 * Rl5 2C 
R4 4F ;. 

LS 3F R16 6B 
Ul 5F 

L4 SF R1 7 4B 

L5 SF � 
L6 3F .i 

L7 SF 

_ .. :,j "' ( ) * NOT USED. 
**WIRING TERMINATION -FOR REFERENCE ONLY. 

***WIRING TERMINATION- FOR REFERENCE ONLY. 'S' 
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NOTES FOR FIGURE 5-39 (CONTINUED) 

Q1 
Q2 
Q3 
Q4 

·Q5 
Q6 
Q7 
Q8 

U1 
U4 
us 
U6 
U7 
us 

1 

0.85 
s.oo 
2.1S 
0,8S 
0.81 
NC 

U1 NC 
U4 3.00 
us ' 3.S6 
U6 , 1.53 
U7 1.80 
US. NC 

TRANSISTOR DC VOLTAGE CHART 

E B c 

2.41 3.06 4.87 
1.15 1.82 2.39 
0 0.68 o.o3 
0 0.68 0.04 
0 0 0.04 
0 0.82 0.18 
3.88 3. 25 3.98 

13.90 16.10 3.98 

INTEGRATED CmCUIT VOLTAGE CHART 

PINS 

2 3 4 5 6 7 

3.87 3.56 NC NC NC 0 
3.6 3.83 3.83 3.86 s.oo 2.1S 
2.15 1.53 1.80 0.8S NC 3.oo 
0 3.56 NC 5.00 2.15 2.15 
0 3.56 NC 0.04 2.15 1.85 
0 3.56 NC 0.03' 0.81 NC 

10 11 J.2 13 14 15 

NC NC NC 3.56 5.00 
3.00 NC NC 3.86 3.87 3.82 
1.8(\ 1.85 1.46 0.81 1. 80 NC 
N'-. 0 o.3o 0.30 4.00 1.80 
NC 5.00 0 NC 0 1.46 
NC s.oo 1. 80 1.80 0 NC 

SPECIFIC NOTES 'CONTINUE:Q) 

8 

NC 
0 
0 
0 
0 
0 

16 

5.00 
5.00 
5.00 
5.00 
5.00 

5. THE INFORMATION CONTAINED IN THESE NOTES IS ORGANIZED TO ALLOW 
TROUBLESHOOTING OF THE VARIOUS TRANSMITTER FUNCTIONS IN AN 
OPERATING T-S27H/URT TRANSMITTER. FOR DEPOT MAINTENANCE THE 
MODULE UNDER TEST WILL BE OPERA TED IN TRANSLATOR/SYNTHESIZER 
TEST FIXTURE TS-3665/WRC-1. TEST FIXTURE CONTROL SETTINGS SHALL 

.CORRESPOND TO THE SETTINGS OF THE COUNTERPART CONTROLS OF 
THE T-S27H/URT. 

6. NC IN VOLTAGE TABLES DENOTES PIN NOT CONNECTED. 
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NOTES FOR FIGURE 5-40 

GENERAL NOTES 

A. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. FOR COMPLETE 
DESIGNATION PREFIX WITH A2A6Al8. 

B. UNLESS OTHERWISE SPECIFIED: 
ALL RESISTORS ARE IN OHMS, ±5%, 1/4 WATT 
ALL CAPACITORS ARE IN MICROFARADS. 
RESISTANCE OF INDUCTORS IS LESS THAN ONE OHM. 
ALL INDUCTANCE IS IN MICROHENRIES. 

C. WHEN MAKIJ:'.:G RESISTANCE MEASUREMENTS AT RESISTOR POINTS USE 
HIGHEST POSSIBLE OHMMETER RANGE TO PREVENT DAMAGE TO TRANSISTORS. 

D. _...,..�--- IJ:'.:DICATES FEEDBACK. 

E. --t t-- IJ:'.:DICATES BREAK POINTS USED TO REDUCE DIAGRAM CLUTTER. 
TO FIND MATING END OF BROKEN LINE PROCEED IN PARALLEL WITH 
DIAGRAM BORDER. 

PART LOCATION INDEX 

REF REF REF 
DES ZONE DES ZONE DES 

A2A6Al8C 1 15H A2A6A18P 1-4 17B A2A6A18R4 
C2 14H P1-5 17B R5 
C3 12H Pl-6 17B R6 
C4 13E Pl-7 17A R7 
C5 llE P1-8 17C R8 
C6 7F P1-9 17C R9 
C7 SF P1-10 17C R10 
C8 2F P1-11 17C Rll 
C9 12E P1-12 17A Rl2 
C10 10E P1-13 17� R13 
Cll SE p 1;.. 14 11A R14 
C12 15H P1-15 1'7B R15 
C13 14F Q1 16G R16 
E1 16H Q2 15G R17 
E2 17G Q3 16E R18 
E3 8H Q4 15F R19 
E4 2G Q5 160 R20 
L1 16H Q6 15D·� R21 
P1-A1 18G Q7 16C R22 
Pl-A2 2H Q8 15C R23 
P1-1 18H Rl 17G R24 
P1-2 17A R2 16F R25 
P1-3 17B R3 16G R26 

ZONE 

17E 
16E 
16F 
17D 
16D 
16D 
17C 
16B 
16C 
14G 
14D 
14D 
14D 
13D 
14B 
14B 
14B 
13B 

8B 
SB 
BB 
7B 
3E 



PART LOCATION INDEX (CONTINUED) 

REF REF REF 

DES ZONE DES ZONE DES ZONE 

A2A6A18TP1 16H A2A6A18U3 12F A2A6A18U7 2F 

TP2 9H U4 9F us 12D 

Ul 13H U5 7F U9 9D 

U2 12H U6 5F UlO 7D 

TRANSISTOR VOLTAGE CHART 

E B c 

Ql 0 0.67 
Q2 0.67 0.02 
Q3 0 0.67 
Q4 ()V 0.67 0.02 

Q5 ov 0 o. 
Q6 ov 0.67 
Q7 ov 0.67 
Q8 ov 0.02 

1. VOLTAGE MEASUREMENTS TAKEN W'f!tfi DIGITAL -�TER 89536-SSOOA/ AA. 

2. READINGS USTED IN TABLES ARE 

3. TRANSISTOR AND INTEGRATED 
GROUND ( A2A6A18E4) WITH 
ATION IN LSB MODE. 

4. 

5. NC IN VOLTAGE TABLES 

TE TO WITffiN :1:10%. 

VOLTAGE MEASUREMENTS TAKEN TO 
C01NTBG•LS SET FOR 2. 0011 MHz OPER-

ORGANIZED TO ALlOW 
IN AN OPER-

..... " ..... ,'"'""" THE MODULE 
ER TEST FIX

_IIillu.n.L.I.L.I CORRES-
T� T-827H/URT 



E;D) 

f REF 
DES ZONE 

A2A6A18U7 2F 
us 120 
U9 90 
U10 7D 

67 
02 
67 
02 

I 
00 

(l 
:..TIMETER 89536-SSOOA/ AA. 

mN ±10%. 

�ASUREMENTS TAKEN TO 
�T FOR 2. 0011 MHz OPER-

ltGANIZED TO ALliG\lV 
IN AW OPER-

-.,.,.�,.,..,.�,�·.1:1 1;11E MODULE 
....u.Lo.a:. . .n TEST FIX

SHALL CORRES-
OF THE T-827H/URT. 

ED. 

U1 
U2 
U3 
U4 
U5 
U6 
U7 
us 
U9 
UlO 

U1 
U2 
U3 
U4 

INTEGRA TED CIRCUIT VOLTAGE CHART 

PINS 

1 2 3 4 5 6 7 8 

5.00 3.83 3.81 3.81 3.83 5.00 1.95 ov 
1.95 1.84 1.52 1.54 0. 81 NC 3.82 ov 
0.81 4.25 3.67 NC 4. 20 1.95 1.84 ov 
0.82 4.30 3.67 NC 0.12 1.95 1.85 ov 
0.83 4.17 3.67 NC 4.17 0. 82 NC ov 
0.76 ov 3. 67 NC 4.96 0.83 NC ov 
NC ov 3.67 NC 4.98 0.76 NC ov 
4.20 0.12 0.12 4.25 4.31 NC NC ov 
Q.�. ·"'a :t·3:§ �4.30 4.31 NC NC ov 
.tJ�t��tti 4.17 4.96 0.12 NC ov 
">:· .� .�: ; ·: '·-�·<'·'� . ' . ' 

9 1 0 11 12 13 14 15 16 

3.82 3.82 NC 3.83 3.77 3.78 5.00 

3.67 0.12 1.55 0.82 1.53 NC 5.00 

1.52 NC 0.22 0.22 0.12 1.14 5.00 

1.53 NC 0 0.12 0.12 ,�.ss s.oo 
NC NC 0.12 0.12 o. ·12 � s.oo 

0.12 0.12 0.12 5.00 

l.2 0.12 ov ·� 5.00 
,() ov s.oo 
0 -4.31 fJV 5.00 
0 4.31 ov s.oo 
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Figure 5-40. 10 kHz/1 kHz/100 Hz Synthesizer Subassembly 
(No.1) A2A6Al8, Maintenance Schematic Diagram 

5-167/(5-168 blank) 
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GENERAL NOTES 

A. SOLID CIRCLES INDICATE THAT FRONT AND REAR OF PRINTED 
WIRING BOARD ARE CONNECTED TOGETHER AT THAT POINT. 

B. SWITCH WIPERS SHOWN IN 00 MHz POSITION. 

c. SWITCH ASSEMBLY A2A7At IS LOCATED CLOSEST TO FRONT PANEL. 

D. Mllz TUNING SHAFTS THROUGH LEFT AND RIGHT HAND SWITCH 
ROTORS MOVE ALL 10 MHz OR t MHz WIPERS IN UNISON. 

E. 

F. A2A7Pl CONNECTS TO A2J8. SEE F IG URE 5-28, SHEET 2, ZONES 
5C/5D/5E AND 6C/6D/6E. 

G. PLUG A2A7Pl WIRING DATA: 

FROM TO FUNCTION 

AlE It Pt-t BANDSWITCH CODE FOR RF AMPLIFIER 
.AlEU Pt-1 ASSEMBLY A2A4. 
AlEU Pt-3 
AlEIO Pt-4 
AJEI7 Pt-6 

A2EI6 Pt-lt tO IlHz AND t MHz DIGIT SELECT CODE 
A4E36 Pt-11 FOR SYNTHESIZER SUBASSEMBLY A2A6A13. 
ME36 Pt-a 
A4E38 Pt-14 
A4E37 Pt-16 

AlESI Pt-tS BANDSWITCH CODE FOR EXTERNAL RF POWER 
.-at Pt-t4 AMPIJFIER. 
AIEM Pt-t5 
AlE IS Pt-t6 
AJEH Pt-t7 

AIEM Pt-6 BI-LO BAND CONTROL TO RELAY AIKI. 

A5E39 Pt-7 TUNE RELAY GND TO AIKt-XL 

AUI9 Pt-tO tOO kHz IMAGE CONTROL FROM 

AaB.JefL_ Pt-11 A286-R. -

' I ' 



( 

( 

FROM TO FUNCTION 

A5E42 Pl-11 GND PUI.$E TO A2K6-Xl. 

A5E41 Pl-9 GROUND INPUT FROM A2E 1. 

A3E28 Pl-18 RF POWER AMPL RANGE. 

A5E40 Pl-8 RESERVED. 
A1E18 Pl-19 
A3E23 Pl-20 " 

H. FOLLOWING TERMINAl$ OF SWITCH ASSEMBUES ARE CONNECTED 
TOGETHER: 

El OF Al THRU AS. 
E2 OF Al AND A2. 
E3 OF-Al AtfD. A2. E4·GF ct iRD u. 
E5 OF Al AND A2. 
E6 OF Al AND A2. 
E7 OF A2 AND A3. 
E8 OF A2 THRU A4. 
E9 OF A2 THRU A4. 
ElO OF A2 THRU A4. 
E 11 OF A2 THRU A4. 
E12 OF A2 THRU A4. 
E13 OF A2 THRU A4. 
E14 OF A2 AND A3. 
E15 OF A2 AND A3. 
E16 OF A2 AND A3. 
E17 OF A2 AND A3. 

FRONT SURFACES 



ILlES ARE CONNECTED 

( 

FRONT SURFA�ES 

RF'.&,l"F'C: (VIEWED THRU 
FRONT SURFACE) 

A2A7AI 



( 

A2A7A2 

( 

A2A7A3 

(1 

( , 

(7 
£1 



(, 

A2A7A4 

( 

(11 (9 

f 1 

EE140-KA-OMI-010/El10 T827H 

A2A7A5 

Figure 5-41. Code Generator Assembly A2A7, 
Maintenance Schematic Diagram 

5-169/(5-170 blank) 
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NOTES FOR FIGURE 5-42 

GENERAL NOTES 

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. FOR COMPLETE 
DESIGNATION, PREFIX PARTIAL REFERENCE DESIGNATOR WITH 
APPLICABLE UNIT, ASSEMBLY AND/OR SUBASSEMBLY DESIGNATOR. 

UNLESS OTHERWISE SPECIFIED: 
ALL RESISTORS ARE IN OHMS, ±5%, 1/4 WATT. 
ALL CAPACITORS ARE IN MICROFARADS. 

VOLTAGE MEASUREMENTS TAKEN WITH DIGITAL MULTIMETER 89536-8800A/AA. 

IN TABLES ARE ACCURATE TO WITHIN ±10%. 

REF 
DES ZONE 

A2A9A1Cl 7A A2A9A1Rl9 
R20 
R21 
R22 

C5 R23 
C6 4D R24 
CRl 7C R25 
CR2 6B RS Tl 
CR3 7C R6 7C TP1 
CR4 6D R7 6B TP2 
Pl-1 8B R8 6A TP3 
Pl-2 lC R9 6A TP4 
P1-3 8C R10 6B TP5 
Pl-4 8C Rll 6A Ul 6C 
Pl-5 8D R12 6A U2 sc 
Pl-6 * R13 6B U3 4C 
Pl-7 8A U4 4.C 
Pl-8 1C U5 ac,sB 
P1-9 ;.m U6 5B,5C 
P1-10 . * 6B 
Q1 6A 

* NOT USED. 
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TRANSISTOR DC VOLTAGE CHART 

E B .£. 
Q1 0 1. 15 2. 91 
Q2 0 -0.89 5. 97 
Q3 12.3 11.9 6.0 
Q4 12. 3 11.9 6.0 

� .. "f. CmCUIT DC VOLTAGE CHART ,- • ' -";�'""-''·"'-":?'if, 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 11 

U1 0 NC 12. 3 0 0 
U2 2. 35 0 0. 04 0 0 5.97 NC 0 NC 0 12.3 0.4 0. 5 12.3 NC 
U3 2. 35 0 0.04 0 0 2.35 NC 0 NC 0 0 0. 5 5. 8 0 NC 
U4 NC 0 0.04 0 0 2.35 NC 0 NC 0 12.3 5. 8 12.3 0 NC 
us 6. 0 6. 1 0. 04 0 6.1 0 0 0 12. 3 0 0. 04 0 NC 12.3 
U6 0 0 0 0 12. 3 0 0 0 0 NC 0 0 0 12. 3 

SPECIFIC NOTES 

1. TRANSISTOR AND INTEGRATED CIRCUIT VOLTAGE MEASUREMENTS ARE TAKEN 
TO GROUND WITH EQUIPMENT KEYED IN RATT MODE AND RATT SHIFT SELEC
TOR SET AT 850 HZ. TTY INPUT ZERO MILLIAMPERES (SPACE). 

. 

2. NC IN VOLTAGE TABLES DENOTES PIN NOT CONNECTED. 

3. THE INFORMATION CONTAINED IN THESE NOTES IS ORGANIZED TO ALLOW 
TROUBLESHOOTING OF THE VARIOUS TRANSMITTER FUNCTIONS IN AN 
OPERATING T-827H/URT TRANSMITTER. FOR DEPOT MAINTENANCE THE 
MODULE UNDER TEST WILL BE OPERATED IN PLUG-IN UNIT TEST SET 
TS-2135/WRC-1. TEST FIXTURE CONTROL SETTINGS SHALL CORRESPOND TO 
THE SETTINGS OF THE COUNTERPART CONTROLS OF THE T-82'1H/URT. 

16 

12. 3 
12.3 
12. 3 
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Figure 5-42. RATT Tone Generator Assembly A2A9, 
Maintenance Schematic Diagram 

• 
5-17tl(5-172 blank) 



NOTES FOR FIGURE 5-43 

( GENERAL NOTES 

A. PARTIAL :R.EFERENCE DESIGNATIONS ARE SHOWN. FOR COMPLETE 
DESIGNATION, PREFIX PARTIAL REFERENCE DESIGNATORS WITH APPUCABLE 
UNIT, ASSEMBLY AND/OR SUBASSEMBLY DESIGNATORS. 

B. UNLESS OTHERWISE SPECIFIED: 
ALL REEISTORS ARE IN OHMS, ±5%, 1/4 WATT 
ALL CAPACITORS ARE IN MICROFARADS. 

c. ----f J-- INDICATES BREAK POINTS USED TO REDUCE DIAGRAM CLUTTER. 
TO FIND END OF BROKEN LINE PROCEED IN PARALLEL WITH 

DIAGRAM 

D. VOLTAGE MEASUREMENTS ARE TAKEN WITH DIGITAL MULTIMETER 89536-
8800A/AA. 

E. READING LISTED IN TABLES ARE ACCURATE TO WITHIN ±10%. 

P ART LOCATION INDEX 

REF REF REF 
DES ZONE DES ZONE DES ZONE 

A2A12A1C1 3D A2Al2A1P 1-6 BB A2A12AlR12 7B ( C2 3D Pl-7 8D R13 7B 
C3 7F Pl-8 8C R14 "7B 
C4 6E Pl-9 * Rl5 8B 
C5 6E Pl-10 8B R16 7B 
C6 60 Pl-A1 2E Rl7 7C 
C7 7B P1-A2 8C R18 7C 
CB IB Pl-A3 BE Rl9 6B 
C9 '6B Q1 7D R20 6C 
C10 6B Q2 7E R21 60 
C11 Be Q3 7B R22 50 
cu 6C Q4 5D R23 5C 
Cla 50 Q5 3E R24 5 0  
014 4D Q6 7D R25 5C 
c:15 4C Rl 8D R26 5C 
016 4D R2 8D R27 5B 
017 4C R3 7E R28 5B 
C18 3C R4 7F R29 5B 
C19 3D R5 7F R30 SD 
C20 3D R6 7E R31 4D 
CRl 6C R7 3D R32 4D 
CR2 5C R8 6F R33 4D 
Pl-1 R9 6E R34 4D 
thru * RlO 6E R35 4C 
Pl-5 R11 6E R36 3C 

* NOT USED ( 



() 
REF 
DES 

� 
A2A12A1R37 

R38 
RT1 

Ql 
Q2 
(;'3 
Q6 

tNE 

( Q4A 
Q5 

1. 

2. 

NOTES FOR FIGURE 5-43 (CONTINUED) 

PART LOCATION INDEX (CONTINUED) 

REF REF 
ZONE DES ZONE DES ZONE 

4C A2Al2AlT1 5E A2Al2A1TP2 2E 
3D T2 2D TP3 8E 
5B TPl 7F TP4 7C 

TRANSISTOR DC VOLTAGE CHART 

E B c 

+1. 2 +0. 6 0 
+7. 7 +7.1 0 
+0. 75 +1. 30 +10 
+0. 6 0 0 

G 

G1 G2 

+7. 5 +7. 5 
+7. 5 +10.0 

D 

+1�.0 
+18."2 

s 

+7. 8 
+7. 8 

. SPECIFlC NOTES 

·. T�N TO GROUND WITH R27 AND R39 
UIPMENT CONTROLS SET FOR 
D. 

IS ORGANIZED TO ALLOW 
JrT"''"'""R FUNCTIONS IN AN OPERA T
MAINTENANCE THE MODULE UNDER 

TEST SET TS-2135/WRC-1. TEST 
TO THE SETTINGS OF THE 



9 
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A2XAI2PI-A3 

(FIG, 5"28 
SH, I, ZON�3G) 

E 

PPC FROM 
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(FIG. 5"28; 

SH. I, ZONE 2G) 

CA RRIER 
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SH.I, ZONE 3Gf 

c GROUND FROM 
A2XA12PI·8 

(FIG. 5"281 
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APC/TGC FROM 
A2XA 12PI"6 
( FIG. 5"28, 

B SH. I, ZONE 2G) 

+ 20V FROM 
A2XAI2PI-10 

(FIG. s-28, 
SH .I,ZONE 2G) 

A 

9 

8 7 6 

PPC PPC I.F 
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R26 
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I.F 
AMP 

--
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20 
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EE140-KA-OMI-010/El10 T827H 

2 

G 

F 

'TP2 P/0 
P I E I 

>- IF OUT TO 
AI A2XAI2PI-AI 

>- (FIG.!S- 28, 
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Figure 5-43. IF Amplifier Assembly A2A12, 

Maintenance Schematic Diagr am 

5;...173/(5-174 blank) 



NOTES FOR FIGURE 5-44 f 
GENERAL NOTES 

A. PARTIAL REFERENCE DESIGNATORS ARE SHOWN. FOR COMPLETE DESIGNATION, 
J>REFIX PARTIAL REFERENCE DESIGNATORS WITH APPLICABLE UNIT, ASSEMBLY 
AND/OR SUBASSEMBLY DESIGNATORS. 

B. UNLESS OTHERWISE SPECIFIED: 
ALL RESISTORS ARE IN OHMS, ±5%, 1/4 WATT. 
ALL CAPACITORS ARE IN MICROFARADS. 

c. ---l 2--INDICATES BREAK POINTS USED TO REDUCE DIAGRAM CLUTTER. TO 
FIND MATING END OF BROKEN LINE PROCEED IN PARALLEL WITH DIAGRAM 
BORDER. 

D. VOLTAGE MEASUREMENTS ARE TAKEN WITH DIGITAL MULTIMETER 89536-SSOOA/ 
AA. 

E. READINGS LISTED IN TABLES ARE ACCURATE TO WITHIN ± 10%. 

PART LOCATION INDEX 

REF REF REF 
DES ZONE DES ZONE DES ZONE 

( A2A21A19C1 6F A2A21Al9El � A2A21A19P1-D 9B 
C2 SF thru ** P1-E ** 
C3 5E E8 P1-F 9C 
C4 * K1 8D P1-G * *  
C5 * P1-1 9A P1-H 9B 
C6 * Pl-2 9B P1-I * 
C7 4E P1-3 9E Pl-J ** 
C8 3E Pl-4 9B P1-K ** 
C9 2D Pl-5 ** .. Pl-L 1A 
ClO 3E P1-6 9C Pl-M 9A 
Cll 6C Pl-7 9C� Pl-N ** 
C12 SB Pl-8 ** Pl-0 * 
C13 4C P1-9 * Pl-P 9C 
C14 * Pl-10 lA Pl-Q ** 
C15 * P1-11 9A · Pl-R ** 
C16 6D Pl-12 ** Pl-S 1D 
Cl7 7D Pl-13 9C '  Pl-T 9C 
C18 Pl-14 ** P1-U 9D 
thru * P1-15 ** Pl-V 9A 
C22 Pl-16 9C · Q1 6F 
C23 8D P1-17 1D Q2 2E 
C24 6E Pl-18 9A: Q3 7D 
CRl 2E P1-A 9A Q4 6D 
CR2 BC P1-B 9B 

�. 
Q5 7F ':1:. 

CR3 BE P1-c ** . Rl 6F 

( ) * NOT USED. 
** NOT SHOWN. 
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NOTES FOR FIGURE S-44 (CONTINUED) 

PART LOCATION INDEX (CONTINUED) 

REF REF REF 
DES ZONE DES ZONE DES ZONE 

A2A21 A19R2 6F A2A21 A19R18 SC A2A21Al9R34 3B 
R3 SF Rl9 SC R3S SF 
R4 7E R20 SC R36 7E 
RS 7E R21 SC 

::�� 
8E 

R6 6E R22 sc 
R7 5E R23 6D thru * 
R8 4E R24 6D RSS 
R9 3E R2S 7D RS6 6E 
R10 3E R26 7D RT1 SE 
Rll 2E R27 7C T1 9C 
R12 2E R28 8C TP1 7B 
R13 1E R29 8C TP2 SC 
R14 1E R30 9C TP3 8C 
R1S 7F R31 8D TP4 4E 
R16 3C R32 8D U1 4C, SC 
R17 4C R33 4C U2 SE 

* NOT USED. ** NOT SHOWN. 

DC VOLTAGE CHART 

s G D 

Q1 0 +O. SV 0 

E B c 
Q2 +O. SV +0. 1V 0 
Q3 0 -2. 3V 0 
Q4 0 +4. 3V 0 
QS +20V +l9. 4V +1.0V 

INTEGRATED CIRCtJIT DC VOLTAGE CHART 

1 2 3 4 5 6 ;tf 8 9 10 11 12 13 14 

U1 0 o.o NC -1S. O NC +1S. O 0 NC 0 +1S NC 
U2 NC NC NC 0 NC NC 0 +1S. 0 NC· NC NC 

s 
1. LSB AND USB AUDIO P:A�ESSOR PCB SUBASSEMBLIES A2A21A18 AND A2A2 1A19 

ARE IDENTICAL. ftifE PREFIXES A2A21A18 AND A2A21A19 MAY THEREFORE BE 
USED INTERCHANGEABLY IN THE PARTS LOCATION INDEX. 

2. TRANSISTOR AND INTEGRATED CIRCUIT VOLTAGE MEASUREMENTS ARE TAKEN 
TO GROUND WITH ALL VARIABLE USISTORS ADJUSTED FOR PROPER OPERATION 
AND EQUIPMENT CONTROLS SET #0R OPERATION IN NORMAL (NON-DATA) LSB 
MODE. ( ) 3. NC IN VOLTAGE TABLES DENOTES PIN NOT CONNECTED. 



1 0  9 8 

F 

E 
P/0 
P I  CR3 R37 

CW/RATT GND 3 ��----f.I�-��,..._.J 
FROM A2A21E51 10 1< 

(FIG. 5:28, IN4148•1 
SH I 1 ZONE 6C ) 

NO RMAL AUD I O  IN L. 
FROM A2A21T2 -6 U •<----··-.-... 1-iii"ii'-

(USB ) O R  A2A21TI-6 
( L S B )  (FIG 5- 28, 

D SH I, ZONE 148)  
DATA/NORMAL 

R ELAY 

·1 SV FROM A2A21Er 
8 <.J�i;i� SH.I, 4 ( • - 1 5 V  

-t-ISV FROM A2A21XA20-B I rc::
E
s��, SH. I � ( 1 • i' ISV 

... 20V FROM M � I .. 
A2A21E16 (FI�. II I + 20V 
S· 28,SH.I  ,ZONE 8D) 9 
GND FROM A2A21EI  I AND A2A21 E 2  A, I,� 

A (FIG. S-28 ,SH. I  y, IS 
ZONEs 8F AND l:;,r) I 

10 9 8 

7 
AMPLIFIER 

R IS 
100 I( 

05 
2N2907A 

R 36  
27 K 

'---....... + 20 V  

THRESHOL 

C R2 IN649· 1 

AM PLIFIER 

7 

6 
COMPRESSOR 

Cl Rl 

R24 
I K  

04 
2N2907A 

R23 

6f6%' 
I/ lOW 

6 

5 
AMPLIFI ER 

R3 

TP2 

5 

IS  
20V 

RIB 
27 K 

4 

2o--

AMPLIFI ER 

'Mi< 
3 

"-I---� ..... ��-+JttN���RI4 DECAY IOK 

DATA AUOO 
CONTROL 

R34 
666 
:A8w 

V2W 

EE140-KA-OMI-010/El10 T827H 

P/0 
PI 
I METER SIGNAL 
I 
, > s 

TO A2A21EI4 (USB) 
OR A2A21 E1 5(LSB ) 
(FIG.5- 28,SH. I, 
ZONES 88 AND BD) I 

I 
I 

AUDIO OUT 1 7 TO A2A21E 7(USB) 
OR A2A21E8(LSB)  
(FIG.S-28 SH. I 
ZONES ISE AND'8E) 

I )7 I 
CENTER TAP TO A2A21XA20·J(USB) 
OR A2A21XA20·H(LSB) 
(FIG. 5-28, SH. I ,  
ZONE l i E) I 

I 
I 

F 

E 

D 

c 

B 

1----------------------------�� � L TGC AUDIO SAMPLE 
I 1 0  TO A2A21XA20 - M  

I (FI G. 5 - 28, SH. I,  

4 3 2 

Z O N E  1 2 E )  
A 

Figure 5-44. Audio Processor Assemblies A2A2 lA 18 and 
A2A21Al9, Maintenance Schematic Diagram 

5-175/(5-176 blank) 



(-

( 

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

N OTES FOR FIGURE 5-45 

GENERAL N OTES 

A. PARTIAL RE FE RENCE DE SIGN ATION S ARE SHOWN. FOR COMl?LETE 
DESI GNATION,  PREFIX PARTIAL REFE RENCE DESIGNATORS WITH 
APPLIC ABLE UNIT, ASSE MBLY AND/OR SUBASSEMBLY DESIGN ATORS. 

B. UNLESS OTHERWISE SPECIFIED: 
ALL RESISTORS ARE IN OHMS, ±5%, 1/4 WATT. 
ALL C APACITORS ARE IN MICROFARADS. 

C .  --4 J--- INDIC ATES BRE AK POINTS USE D  TO RE DUC E  DIA GRAM CLUTT ER. 
TO FIND MATIN G EN D OF BROKEN LINE PROCEE D IN PARALLE L WITH 
DIAGRAM BORDE R. 

D. VOLTAGE ME ASURE ME NTS ARE TAKE N WITH DIGITAL MULTIME TER 89536-8800A/AA. 

E .  READINGS LISTE D IN TABLE S ARE ACC URATE T O  WITHIN ±10%. 

PART LOC ATION IN DEX 

RE F REF 
DES Z ONE DE S ZONE 

REF 
DES 

A2A21A20C 1  * AM:21A20C R13 * A 2A 21A20P 1- 12 
C 2  * C R14 17B P1- 13 
C3 * CR15 18B P 1-14 
C4 * CR16 17B P1-15 
C 5  11H C R17 15B Pl-16 
C 6  9G CR18 llC P 1-17 
C 7  16E C R19 18G P1-18 
C8 . 6D C R20 14 A Pl-19] 
C9 5C C R21 80 thru 
C 10 * C R22 * P1- 21 
Cll * C R23 17C P 1-A 
C 12 15C K1 13A P1-B 
C 13 60 K2 9D P 1-c 
C R1 * K3 17G P1- D  
C R2 9H P1-1 18A P1-E 
C R3 8H Pl-2 * *  Pl-F 
CR4 5F P1-3 * P1-G 
CR5 7G P1-4 2E Pl-H 
Q.R6 12H Pl-5 18A P1-J 
C R7 15F P1-6 * Pl-K 
C R8 16F Pl-7 18B Pl-L 
CR9 17E Pl-8 * P1-M 
CR10 17F Pl-9 * Pl-N 
C Rll 4E Pl-10 18F Pl-0 
CR12 4D P1-11 18F Pl-P 

P1-Q 
* NOT USED 
** NOT SHOWN 

Z ON E  

18B 
18F 

2G 
2G 
2H 
2D 

18A 

* 

18A 
2C 

18H 
180 

2B 
18A 
* 
18B 
18B 
* 

2F 
180 
* 
* 

2H 
* 

5-177 
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TRANSISTOR DC VOLTAGE CHART 

DATA/NORMAL SWITCH IN DATA POSITION. 
DATA KEY AND AUDIO DATA PRESENT 

Q1 
Q2 
Q5 
Q6 
Q7 
Q8 
Q9 
Q10 
Qll 
Q12 
Q13 
Q14 

1 

U2 4. 05 
U3 
U6 0. 85 
U7 16. 3 

E D c 

5. 0 4. 7 0 
0 0 24 
0 0. 7 0 
0 0 5. 0 
0. 7 0. 07 0. 65 

-15 -14. 4 -14. 9 
4. 8 4. 2 0 
0 0. 7 0. 15 
0 0. 6 0. 85 
0 0 0. 2 
0 0 4. 05 

16. 3 16. 9 20. 0 

.INTEGRATED CIRCUIT DC VOLTAGE CHART 

2 3 

o .  07 o. 
16. 3 o .  02 

5. oo 5. od 
5. 00 0 ; 

4 

4. 05 
0 
5. 00 

5 6 7 8 9 10 11 

0 4. 8 0 4. 05 0. 5 4. 05 0. 20 
-15 0 0 16. 3 NC 

5. 00 0. 2 0 NC NC NC 0 

SPECIFIC NOTES 

12 13 14 

4. 05 0 5. 00 

NC 0. 9 5. 00 

1. TRANSISTOrtR· ·· .  ND INTEGRATED CffiCUIT VOLTAGE MEASUREMENTS TAKEN TO 
GROUND WI :. EQUIPMENT CONTROLS SET FOR OPERATION IN DATA LSB MODE, 
KEYED. DA . ·  AUDIO SIGNAL (OR 1 kHz TONE) AT A LEVE L  OF 0 dBm IS ALSO 
REQUIRED. 1 ' 

2. NC IN VOLTA:GE TABLES DENOTES PIN NOT CONNECTED. 



J 

H 
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20 19 1 8  

EXCITER GROUND PULSE P:i>l 
FROM A 2A2 1 E I2 4L..�+I---..l-l 

( FIG 2·U,SIU , ZON E I EI E )  T '  f 1 

- I !SV FltOM A2A21 E35 C f(� ... �� -��� -1!5V 
(F IG  5 - 211 stl l, ZONE !! E) 

J 
I 

1 7  

I 
S S !l / I S B  1 

R E L AY I 7 
SSB/ISB GND 1 FROM A2A 2 1E IO u+(�I-E9 

( F I G  5 - 2 8 ,  S H I ,  Z O N E  1 6 E l 
I 

I r:so&. �20V :!: 10% 

DATA G ROUND 

C R I9 I I N !! 4 9 - I  

16 

r 
FROM DATA/NORMAL SWITCH A2Si i 1---+------.::A:,::DD;:;:,::E:.:,R ____ '::=�---1 ' FIG I5·28,SHI ,  ZONEI7G) IO'I 

R46 

101( 

F +toY l"ltOfd A241tiXA19-II 11�4-------"''ll''.,..,.-.. -1r-...., ........ __ -f-o£:. (FIG5-28 SIII,ZOfCE I!E) 

D 

�-+:�:·i�, · ,, 
"'"*"',;f�VIf::s.m•+-+---HIII-IF'""-1t-"'W..��t----, 

\,"t ��? ",,·;;_,: 
CR9 

I N4148 " 1  

I f!  

SWITCH 
0 1 3  

2N2222A 

'" 

VOLTAGE REGUI..ATOR 

17 

1'142 
4.71( 

16 

-ti5V+ .. ----, 

0 14 ,?, 
2N3421 

Cl2 
0. 1 

115 14 

13 1 2  

+!IV 

DATA K£YLINE 

I I  10 
INVERTER S 
W I RED NAND 

+ 5V TP2 
+5V 

c5 ..1. 
2.2 

8 20V 

1 0  
1'143 
I OK 

1 2  

6 

4 

SWITCH ·--

I I  

Q l 2  2N2222A 

T P I  

10 

Iii 

CR2 
IN41'18 " 1  

+!IV 

R44 
I OK 

C6 
0. 1 

DATA/ I
K2 g 

NOR MAL =-��--�� 
RE LAY 6 2 . 

1560 .iL 
± I 0 o/o J--.t'l;.-.,. 

+ 15\1 
SWITCH 

02 
2Nt222A 

CR5 
I N4 148"1 

Rl2 
4.71( 

HIV 

-+l5V 

_, v 
R2 5  

270K 
+ 5V 

., 6 

3 ,6 v CR4 
I N 747A 

AUDIO AMPLIFIER C R I I  

I N4 1 4 8·· 1 

llt28 
IOK 

MULT I  VIBRATOR 
9 

13 

3 

4 uo 
&4Uit2 0 1 1  

15 2NZ222A 

14 
•• 

7 

5V 

R30 
IOK 

EE1 40-KA-OMI-010/E1 1 0  T827H 

2 
J 

I P/0 
I 

P I  

I PA 6NO PULSE TO A 2 A2 1 E I I  H 

I 1 6  (FIQ.S-U ,SH I ,  Z ON E 1 4F) 

� p  IS& GNO ( L. S 8 ) TO AtAaiXA19"13 
( F 16. 5 " 2 8 , SH I , ZONE 1 3 E )  I 

I TGC R ESET Tl..l A2A21 U7 
15 ( F I G . 5 ·2 8 , 9H I,  ZONf 14F) 6 

� 1 4  IS& GND (U$61 TO A;tUIJCAI8•1Ja 
(F I G . 5 "28,SH I , ZO i d  I � )  I 

i 
I 

F 

T6C (NA9L.£ TO A2A21 � !0  L l F I G . 5 · t&, SK I ,'ZON£ 12F') 

t 
I GN D K E Y  . I N E  TO A 2 A2 1 E22 4 

( F I G . 5·28,SH I , ZONE 1 01" 1  E 

I 
I 
I TGC CAPA C I TOR CONTROL � 1 7  T O  A 2A21ESI (P'I G . !i •28, 

stl l 1  ZONE 15Fl D 
I 

I 

I 
I R 28 

+ I SV TO A2 A I I XA I 9 · 1  I K  � 8 ( F I GI . S -t i, SH I ,  ZONE !tEl c 

I 
I 

' 
I 
I CW/RATT KEVL.I N E  OUT I �E TO A 2 A2 1 E20 

1'129 (P'I G.S· 2 1 , SH I ,ZONIEIE) 
12K I 

Figure 5-45 . A udio C ontrol AM2 1A 2 0 ,  
Maintenance Schematic Diagram 

5- 1 7 9/(5-180 blank) 


