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2.  Cal ibrat ion/Ver i f icat ion 

A.  Genera l  

(1)  Cal ibrat ion/Ver i f icat ion Schedule 

Cal ibrat ion/Ver i f icat ion Procedures should be per formed i f  one or  more of  the fo l lowing 
condi t ions exist :  

 Fa i lure to  Meet  Speci f icat ions 

I f ,  dur ing the course of  normal  operat ion,  the ATC-600A-2 or  any major  funct ion 
thereof  fa i ls  to  meet  the per formance speci f icat ions in  Appendix C,  
Cal ibrat ion/Ver i f icat ion Procedures should be per formed.  

 Module/Assembly Replacement  

I f  one or  more of  the ATC-600A-2 assembl ies are rep laced,  the Cal ibrat ion/  
Ver i f icat ion Procedures should be per formed.  

 Annual  Cal ibrat ion/Ver i f icat ion 

Aerof lex recommends an annual  Cal ibrat ion/Ver i f icat ion on the  
ATC-600A-2 to  mainta in  proper  test ing standards.  

(2)  Contro ls,  Connectors and Ind icators 

Refer  to  Appendix D,  F igures 1 and 2 for  contro ls,  connectors and ind icators.  

(3)  Test  Record 

Data Sheets are provided for  record ing resul ts obta ined whi le  per forming the 
Cal ibrat ion/Ver i f icat ion Procedures.  

NOTE:  I t  is  recommended the technic ian reproduce copies of  the Cal ibrat ion/  
Ver i f icat ion Data Sheets,  ra ther  than use the copies in  th is manual .  

B.  Precaut ions 

(1)  Safety 

WARNING: REMOVE ALL JEWELRY OR OTHER COSMETIC APPAREL BEFORE 
PERFORMING ANY CALIBRATION/VERIFICATION PROCEDURE 
INVOLVING LIVE CIRCUITS. 

WARNING: WHEN WORKING WITH LIVE CIRCUITS OF HIGH POTENTIAL, KEEP 
ONE HAND IN POCKET OR BEHIND BACK TO AVOID SERIOUS SHOCK 
HAZARD. 

WARNING: USE ONLY INSULATED TROUBLESHOOTING TOOLS WHEN WORKING 
WITH LIVE CIRCUITS. 

WARNING: FOR ADDED INSULATION, PLACE RUBBER BENCH MAT UNDERNEATH 
ALL POWERED BENCH EQUIPMENT, AS WELL AS A RUBBER MAT 
UNDERNEATH TECHNICIAN’S CHAIR. 

WARNING: HEED ALL WARNINGS AND CAUTIONS CONCERNING MAXIMUM 
VOLTAGES AND POWER INPUTS. 
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(2)  ESD 

CAUTION:  THE CALIBRATION PROCEDURES SHOULD ONLY BE PERFORMED IN 
AN ESD ENVIRONMENT.  ALL PERSONNEL PERFORMING THE 
CALIBRATION PROCEDURES SHOULD HAVE KNOWLEDGE OF 
ACCEPTED ESD PRACTICES AND/OR BE ESD CERTIFIED. 

 

CAUTION

THIS EQUIPMENT CONTAINS PARTS

SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD)
 

(3)  EMC and Safety Compl iance 

Al l  assembl ies,  cables,  connectors,  p last ic fasteners,  gaskets,  f ingerstock and 
miscel laneous hardware wi th in  the Test  Set  are conf igured to  sat isfy the safety and 
EMC compl iance standards.  

CAUTION:  UPON COMPLETION OF ANY MAINTENANCE ACTION; ALL 
ASSEMBLIES, CABLES, CONNECTORS, PLASTIC FASTENERS, 
GASKETS, FINGERSTOCK AND MISCELLANEOUS HARDWARE MUST 
BE CONFIGURED AS INSTALLED AT THE FACTORY. 

C.  Requi rements 

(1)  Test  Set  Conf igurat ion 

The ATC-600A-2 must  be insta l led accord ing to  the Insta l la t ion Cal ibrat ion procedure 
in  the ATC-600A-2 Operat ion Manual .  

(2)  Test  Equipment  

Appendix B conta ins a comprehensive l is t  o f  test  equipment  su i tab le for  per forming 
any procedure conta ined in  th is manual .   Other  equipment  meet ing speci f icat ions l is ted 
in  Appendix B may be subst i tu ted in  p lace of  recommended models.  

NOTE:  For  cer ta in  procedures in  th is manual ,  the test  equipment  l is ted in  Appendix B 
may exceed the min imum requi red speci f icat ions.  

(3)  Disassembly 

Remove l id  f rom ATC-600A-2 to  per form the Ver i f icat ion Procedures.  

Remove l id  and case f rom ATC-600A-2 to  per form the Cal ibrat ion Procedures.  

(4)  Envi ronment  

For  best  resu l ts,  the ca l ibrat ion envi ronmenta l  condi t ions should be ident ica l  to  the 
envi ronmenta l  condi t ions at  the normal  operat ing locat ion.  

D.  Procedure Inst ruct ion 

I t  is  st rongly recommended that  personnel  thoroughly read and understand a l l  steps of  the 
procedures to  be per formed and be fami l iar  wi th  the c i rcu i t  under  test .   Knowledge of  
power,  f requency and waveform to be expected at  each test  po int  is  recommended.  

NOTE:  When one ci rcu i t  provides the same pulse character ist ic for  d i f ferent  pu lses,  i t  is  
necessary to  test  the speci f icat ions for  that  character ist ic on ly once.   Pulse 
spacings are measured f rom leading edge to  leading edge at  the 50% ampl i tude 
points.   Pulse widths are measured f rom leading edge to  t ra i l ing edge  
a t  the 50% ampl i tude points.  
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E.  Ver i f icat ion Procedures 

PROCEDURE PAGE 

Preparat ion for  Test ing -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   4  

XPDR Interrogat ion Pulse Spacing -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   5  

XPDR Pulse Width -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   6  

XPDR Interrogat ion PRF Frequency -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   7  

Framing Pulse Spacing (XPDR) -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   8  

A/C CODE Mode Readout - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   9  

A/C ALT Mode Readout - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   10 

XPDR System Sel f  Test - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   11 

IDENT PULSE Indicator  -  XPDR --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   12 

INVALID ALT Indicator  -  XPDR --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   13 

NO ALT Indicator  -  XPDR--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   14 

XPDR % RPLY/DME PRF Meter  -  XPDR --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   15 

FREQ/PWR Meter  (PWR) -  XPDR --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   16 

FREQ/PWR Meter  (FREQ) -  XPDR --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   17 

Squi t ter  Frequency -  DME --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   18 

IDENT Tone and Pulse Spacing -  DME --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   19 

X and Y Channel  Pulse Spacing -  DME --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   20 

Pulse Width -  DME --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   21 

Range Slew -  DME --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   22 

50% Reply -  DME --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   23 

DME PRF -  DME --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   24 

 



     
MAINTENANCE MANUAL 
ATC-600A-2  

2-2-2 
Page 4 

Nov 1/05 

(1)  Preparat ion for  Test ing 

STEP PROCEDURE 

1.  Remove l id  f rom Test  Set .  

2 .  Apply external  ac power to  Test  Set  AC POWER Connector ;  115 or  240 VAC, 
depending on how Test  Set  is wi red.  

3.  Press PWR/BAT Swi tch to PWR .  
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(2)  XPDR Interrogat ion Pulse Spacing 

 

PREREQUISITES: None 

TEST EQUIPMENT: Osci l loscope 

 

STEP PROCEDURE 

1.  Set  MODE Swi tch to  A/C ALT .  

2 .  Connect  Osci l loscope (ver t ica l  input)  to  DIODE SWITCH INPUT Connector .  

3 .  Set  Osci l loscope sweep to  v iew a l l  pu lses of  the XPDR Inter rogat ion Signal  
(approximate ly 5  µs/cm).  

4.  Set  INTERROGATION SPACING Contro l  to  0 .  

5 .  Set  (and hold)  the 0/OFF/-9 dB SLS Swi tch to  0dB  and ver i fy P2  pu lse is 2  µs 
(±0.05 µs)  f rom P1.  

6 .  Set  MODE Swi tch to  the fo l lowing set t ings and ver i fy P1  to  P3  spacing:  
 

MODE SWITCH SETTING P1 TO P3 SPACING 

A/C ALT 21 µs (±0.05 µs) 

A/C CODE 8 µs (±0.05 µs) 

A 8 µs (±0.05 µs) 

 

7 .  Set  (and hold)  the 0/OFF/-9 dB SLS Swi tch to  0dB  and ver i fy P2  and P3 pu lses 
are re la t ive to  P1 .  

8 .  Set  MODE Swi tch to  A/C ALT .  

9 .  Adjust  INTERROGATION SPACING Contro l  f rom -1 to  +1 and ver i fy P2  and P3 
are ad justed accord ing ly.  

10.  Disconnect  Osci l loscope f rom DIODE SWITCH INPUT Connector .  
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(3)  XPDR Pulse Width 

 

PREREQUISITES: None 

TEST EQUIPMENT: Osci l loscope 

 

NOTE:  Th is procedure measures the XPDR pulse at  the ATC-600A-2 rear  panel .   To 
measure the XPDR pulse at  the ATC-600A-2 f ront  panel ,  re fer  to  the 
Cal ibrat ion sect ion.  

 

STEP PROCEDURE 

1.  Connect  Osci l loscope (ver t ica l  input)  to  DIODE SWITCH INPUT Connector .  

2 .  Set  Osci l loscope sweep to  v iew a l l  pu lses of  the XPDR Inter rogat ion Signal  
(approximate ly 5  µs/cm).  

3 .  Ver i fy a l l  XPDR pulses are 0.8 µs (±0.1 µs)  wide at  the 50% point .  

4 .  Disconnect  Osci l loscope f rom DIODE SWITCH INPUT Connector .  
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(4)  XPDR Interrogat ion PRF Frequency 

 

PREREQUISITES: None 

TEST EQUIPMENT: Frequency Counter  

 

STEP PROCEDURE 

1.  Connect  Frequency Counter  to  DIODE SWITCH INPUT Connector .  

2 .  Ver i fy count  to  470 Hz and d iv ide by 2 for  PRF of  235 (±15) .  

3 .  Disconnect  Frequency Counter  f rom DIODE SWITCH INPUT Connector .  
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(5)  Framing Pulse Spacing (XPDR) 

 

PREREQUISITES: None 

TEST EQUIPMENT: 34 dB Pad 
Transponder  

 

STEP PROCEDURE 

1.  Connect  coaxia l  cable and 34 dB Pad between Transponder  and RF 
INPUT/OUTPUT Connector .  

2 .  Set  MODE Swi tch to  A/C CODE .  

3 .  Set  Transponder  Code to  a l l  zeros.  

4 .  Ver i fy F2  of  XPDR reply pu lses.  

5.  Adjust  FRAMING PULSE SPACING Contro l  and ver i fy F2  PULSE SPACING 
Indicator  is OFF between -0.2 and +0.2 µs spacing.  

6 .  Disconnect  Transponder  f rom RF INPUT/OUTPUT Connector .  
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(6)  A/C CODE Mode Readout  

 

PREREQUISITES: None 

TEST EQUIPMENT: Transponder  

 

STEP PROCEDURE 

1.  Connect  coaxia l  cable and 34 dB Pad between Transponder  and RF 
INPUT/OUTPUT Connector .  

2 .  Set  Transponder  Pi lo t ’s Code f rom 0000 to  7777 and ver i fy:  

 P i lo t ’s Code on NUMERICAL Readout .  

 OCTAL READOUT Indicators (A1 through D4)  fo l low the code d isp lay and the 
code appl ied to  the Test  Set  f rom the XPDR. 

3.  Disconnect  Transponder  f rom RF INPUT/OUTPUT Connector .  
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(7)  A/C ALT Mode Readout  

 

PREREQUISITES: None 

TEST EQUIPMENT: Test  Swi tch Assembly 
Transponder  

 

STEP PROCEDURE 

1.  Connect  coaxia l  cable and 34 dB Pad between Transponder  and RF 
INPUT/OUTPUT Connector .  

2 .  Connect  Test  Swi tch Assembly to  Transponder  ( to  s imulate a l t i tude pulses) .  

3 .  Set  MODE Swi tch to  A/C ALT .  

4 .  Set  a l l  test  swi tches on Test  Swi tch Assembly to  ON. 

5.  Set  test  swi tch C4 to  OFF and ver i fy 84.1 thousand feet  on NUMERICAL 
Readout .  

6 .  Set  a l l  test  swi tches on Test  Swi tch Assembly to  OFF 

7.   Set  test  swi tch C4 to  ON and ver i fy 254.7 thousand feet  on NUMERICAL 
Readout .  

8 .  Set  test  swi tch C4 to OFF.  

9.  Set  test  swi tch C2 to ON and ver i fy -1  thousand feet  on NUMERICAL Readout .  

10.  Ver i fy OCTAL READOUT Indicators A1 through D4 d isp lays the a l t i tude code 
in to the Test  Set .  

11.  Disconnect  Test  Swi tch Assembly f rom Transponder .  

12.  Disconnect  Transponder  f rom RF INPUT/OUTPUT Connector .  
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(8)  XPDR System Sel f  Test  

 

PREREQUISITES: None 

TEST EQUIPMENT: None 

 

STEP PROCEDURE 

1.  Set  ATC-600A-2 contro ls as fo l lows:  

CONTROL  SETTING 

MODE Swi tch  A/C ALT  
SYS/LAMP TEST Swi tch  SYS  

2 .  Ver i fy 126.7 thousand feet  on NUMERICAL Readout .  

3 .  Set  MODE Swi tch to  A/C CODE .  

4 .  Ver i fy 0042 on NUMERICAL Readout .  

5 .  Set  MODE Swi tch to  A .  

6 .  Ver i fy 0042 on NUMERICAL Readout .  
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(9)  IDENT PULSE Indicator  -  XPDR 

 

PREREQUISITES: None 

TEST EQUIPMENT: Transponder  

 

STEP PROCEDURE 

1.  Connect  coaxia l  cable and 34 dB Pad between Transponder  and RF 
INPUT/OUTPUT Connector .  

2 .  Set  MODE Swi tch to  A/C CODE .  

3 .  Press Ident  Swi tch on Transponder  Contro l  Head and ver i fy IDENT PULSE 
Ind icator  i l luminates for  approximate ly 20-30 seconds.  

4 .  Disconnect  Transponder  f rom RF INPUT/OUTPUT Connector .  
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(10)  INVALID ALT Indicator  -  XPDR 

 

PREREQUISITES: None 

TEST EQUIPMENT: Test  Swi tch Assembly 
Transponder  

 

STEP PROCEDURE 

1.  Connect  coaxia l  cable and 34 dB Pad between Transponder  and RF 
INPUT/OUTPUT Connector .  

2 .  Connect  Test  Swi tch Assembly to  Transponder  ( to  s imulate a l t i tude pulses) .  

3 .  Set  Test  Swi tches C1 and C4 to ON and ver i fy INVALID ALT Ind icator  l ights and 
f lags appear  in  NUMERICAL Readout .  

4 .  Disconnect  Test  Swi tch Assembly f rom Transponder .  

5 .  Disconnect  Transponder  f rom RF INPUT/OUTPUT Connector .  

 



     
MAINTENANCE MANUAL 
ATC-600A-2  

2-2-2 
Page 14 

Nov 1/05 

(11)  NO ALT Indicator  -  XPDR 

 

PREREQUISITES: None 

TEST EQUIPMENT: Test  Swi tch Assembly 
Transponder  

 

STEP PROCEDURE 

1.  Connect  coaxia l  cable and 34 dB Pad between Transponder  and RF 
INPUT/OUTPUT Connector .  

2 .  Connect  Test  Swi tch Assembly to  Transponder  ( to  s imulate a l t i tude pulses) .  

3 .  Set  a l l  test  Swi tches to  OFF and ver i fy NO ALT Ind icator  l ights.  

4 .  Disconnect  Test  Swi tch Assembly f rom Transponder .  

5 .  Disconnect  Transponder  f rom RF INPUT/OUTPUT Connector .  
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(12)  XPDR % RPLY/DME PRF Meter  -  XPDR 

 

PREREQUISITES: None 

TEST EQUIPMENT: Test  Swi tch Assembly 
Transponder  

 

STEP PROCEDURE 

1.  Connect  coaxia l  cable and 34 dB Pad between Transponder  and RF 
INPUT/OUTPUT Connector .  

2 .  Connect  Test  Swi tch Assembly to  Transponder  ( to  s imulate a l t i tude pulses) .  

3 .  Set  Transponder  to  rep ly in  A/C Mode.  

4.  Ver i fy XPDR % RPLY/DME PRF Meter  d isp lays 100% of  in ter rogat ing mode.  

5.  Disconnect  Test  Swi tch Assembly f rom Transponder .  

6 .  Disconnect  Transponder  f rom RF INPUT/OUTPUT Connector .  
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(13)  FREQ/PWR Meter  (PWR) -  XPDR 

 

PREREQUISITES: None 

TEST EQUIPMENT: 34 dB Pad 
Transponder  

 

STEP PROCEDURE 

1.  Connect  coaxia l  cable and 34 dB Pad between Transponder  and RF 
INPUT/OUTPUT Connector .  

2 .  Set  FREQ/PWR Swi tch to PWR .  

3 .  Ver i fy FREQ/PWR Meter  d isp lays XPDR power (±20%).  

4 .  Disconnect  Transponder  f rom RF INPUT/OUTPUT Connector .  
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(14)  FREQ/PWR Meter  (FREQ) -  XPDR 

 

PREREQUISITES: None 

TEST EQUIPMENT: Signal  Generator  

 

STEP PROCEDURE 

1.  Set  S ignal  Generator  contro ls as fo l lows:  

CONTROL  SETTING 

Frequency  1093 MHz 
Level   5  dBm (±2 dB) 
Mode  CW 

2.  Set  ATC-600A-2 contro ls as fo l lows:  

CONTROL  SETTING 

XMTR FREQ Contro l   +3  
FREQ/PWR Switch  FREQ  
FREQ GAIN Contro l   (Midscale)  

3 .  Connect  S ignal  Generator  to  RF INPUT/OUTPUT Connector .  

4 .  Adjust  XMTR FREQ Contro l  and ver i fy FREQ/PWR Meter  peaks at  3  MHz.  

5.  Set  S ignal  Generator  to  1086 MHz.  

6.  Adjust  XMTR FREQ Contro l  and ver i fy FREQ/PWR Meter  peaks at  4  MHz.  

7.  Set  S ignal  Generator  to  1090 MHz.  

8.  Adjust  XMTR FREQ Contro l  and ver i fy FREQ/PWR Meter  peaks at  0  MHz.  

9.  Disconnect  S ignal  Generator  f rom RF INPUT/OUTPUT Connector .  
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(15)  Squi t ter  Frequency -  DME 

 

PREREQUISITES: None 

TEST EQUIPMENT: Frequency Counter  

 

STEP PROCEDURE 

1.  Connect  Frequency Counter  to  DIODE SWITCH INPUT Connector .  

2 .  Set  ATC-600A-2 contro ls as fo l lows:  

CONTROL  SETTING 

SQUITTER ON/OFF Swi tch  SQTR  
MODE Swi tch  DME  

3 .  Ver i fy average squi t ter  count  o f  5400 Hz (±400 Hz)  on Frequency Counter .  

4 .  Disconnect  Frequency Counter  f rom DIODE SWITCH INPUT Connector .  
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(16)  IDENT Tone and Pulse Spacing -  DME 

 

PREREQUISITES: None 

TEST EQUIPMENT: Frequency Counter  

 

STEP PROCEDURE 

1.  Connect  Frequency Counter  to  DIODE SWITCH INPUT Connector .  

2 .  Set  SQUITTER ON/OFF Swi tch to OFF .  

3 .  Toggle and hold the IDENT/50% RPLY Swi tch to  IDENT .  

4 .  Ver i fy 5400 Hz (±60 Hz)  on Frequency Counter .  

5 .  Ver i fy Pulse Pai r  spacing is 100 µs f rom P2 of  f i rst  pa i r  to  P2  of  second pai r  a t  
the 50% point .  

6 .  Disconnect  Frequency Counter  f rom DIODE SWITCH INPUT Connector .  
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(17)  X and Y Channel  Pulse Spacing -  DME 

 

PREREQUISITES: None 

TEST EQUIPMENT: DME 2-Pulse Generator  
Osci l loscope 

 

STEP PROCEDURE 

1.  Connect  DME 2-Pulse Generator  (output )  and Osci l loscope to  DETECTED RF 
VIDEO OUTPUT Connector  using a T-Connector .  

2 .  Set  DME CHANNEL Swi tch to  17Y .  

3 .  Set  DME 2-Pulse Generator  Swi tch to  Y Channel .  

4 .  Connect  Osci l loscope to  DIODE SWITCH INPUT Connector .  

5 .  Adjust  Osci l loscope to  d isp lay in ter rogat ion pulse ( f rom DME) and reply ( f rom 
DIODE SWITCH INPUT Connector) .  

6 .  Ver i fy spacing is 55.8 µs (±0.3 µs)  f rom P1 of  in ter rogat ion to  P1  of  rep ly.  

7 .  Adjust  Osci l loscope to  d isp lay only the two pulses f rom the DIODE SWITCH 
INPUT Connector .  

8 .  Ver i fy spacing is 30 µs (±0.3 µs)  f rom P1 of  in ter rogat ion to  P1  of  rep ly.  

9 .  Set  DME CHANNEL Swi tch to  17X .  

10.  Set  DME 2-Pulse Generator  Swi tch to  X Channel .  

11.  Adjust  Osci l loscope to  d isp lay in ter rogat ion pulse ( f rom DME) and reply ( f rom 
DIODE SWITCH INPUT Connector) .  

12.  Ver i fy spacing is 49.8 µs (±0.3 µs)  f rom P1 of  in ter rogat ion to  P1  of  rep ly.  

13.  Adjust  Osci l loscope to  d isp lay only the two pulses f rom the DIODE SWITCH 
INPUT Connector .  

14.  Ver i fy spacing is 12 µs (±0.3 µs)  f rom P1 of  in ter rogat ion to  P1  of  rep ly.  

15.  Set  DME CHANNEL Swi tch to  18X .  

16.  Set  DME 2-Pulse Generator  Swi tch to  X Channel .  

17.  Adjust  Osci l loscope to  d isp lay in ter rogat ion pulse ( f rom DME) and reply ( f rom 
DIODE SWITCH INPUT Connector) .  

18.  Ver i fy spacing is 49.8 µs (±0.3 µs)  f rom P1 of  in ter rogat ion to  P1  of  rep ly.  

19.  Adjust  Osci l loscope to  d isp lay only the two pulses f rom the DIODE SWITCH 
INPUT Connector .  

20.  Ver i fy spacing is 12 µs (±0.3 µs)  f rom P1 of  in ter rogat ion to  P1  of  rep ly.  

21.  Disconnect  Osci l loscope f rom DIODE SWITCH INPUT Connector .  

22.  Disconnect  DME 2-Pulse Generator  and Osci l loscope f rom DETECTED RF 
VIDEO OUTPUT Connector .  
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(18)  Pulse Width -  DME 

 

PREREQUISITES: None 

TEST EQUIPMENT: Osci l loscope 

 

STEP PROCEDURE 

1.  Connect  Osci l loscope to  DIODE SWITCH INPUT Connector .  

2 .  Set  SQUITTER ON/OFF Swi tch to ON .  

3 .  Adjust  Osci l loscope to d isp lay DME reply PULSE f rom DIODE SWITCH INPUT 
Connector .  

4 .  Ver i fy pu lse width is 3 .5 µs (±0.5 µs)  wide.  

5.  Set  SQUITTER ON/OFF Swi tch to OFF .  

6 .  Disconnect  Osci l loscope f rom DIODE SWITCH INPUT Connector .  
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(19)  Range Slew -  DME 

 

PREREQUISITES: None 

TEST EQUIPMENT: DME 2-Pulse Generator  
Osci l loscope 

 

STEP PROCEDURE 

1.  Connect  DME 2-Pulse Generator  (output )  and Osci l loscope to  DETECTED RF 
VIDEO OUTPUT Connector  using a T-Connector .  

2 .  Connect  Osci l loscope to  DIODE SWITCH INPUT Connector .  

3 .  Tr igger  Osci l loscope on DME 2 Pulse Generator  output .  

4 .  Adjust  Osci l loscope to  d isp lay DME reply pu lses.  

5 .  S lew range outbound in  fast  and slow modes and ver i fy rep ly pu lses move 
smooth ly f rom 0 to  399 NM on Osci l loscope.  

6.  Set  DME RANGE/VELOCITY Swi tch to  severa l  d i f ferent  Veloci ty set t ings and 
ver i fy rep ly pu lses move smooth ly both inbound and outbound,  and at  HI  and LO 
veloci t ies.  

7 .  Disconnect  Osci l loscope f rom DIODE SWITCH INPUT Connector .  
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(20)  50% Reply -  DME 

 

PREREQUISITES: None 

TEST EQUIPMENT: DME 2-Pulse Generator  
Frequency Counter  

 

STEP PROCEDURE 

1.  Connect  DME 2-Pulse Generator  (output)  to  DETECTED RF VIDEO OUTPUT 
Connector .  

2 .  Set  DME 2-Pulse Generator  to  600 Hz.  

3.  Set  SQUITTER ON/OFF Swi tch to OFF .  

4 .  Connect  Frequency Counter  to  DIODE SWITCH INPUT Connector .  

5 .  Ver i fy 1200 Hz on Frequency Counter .  

6 .  Set  IDENT/50% RPLY Swi tch to  50% RPLY .  

7 .  Ver i fy 600 Hz on Frequency Counter .  

8 .  Disconnect  Frequency Counter  f rom DIODE SWITCH INPUT Connector .  

9 .  Disconnect  DME 2-Pulse Generator  f rom DETECTED RF VIDEO OUTPUT 
Connector .  
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(21)  DME PRF -  DME 

 

PREREQUISITES: None 

TEST EQUIPMENT: DME 2-Pulse Generator  

 

STEP PROCEDURE 

1.  Connect  DME 2-Pulse Generator  (output)  to  DETECTED RF VIDEO OUTPUT 
Connector .  

2 .  Set  DME 2-Pulse Generator  to  150 Hz.  

3.  Set  DME PRF Swi tch to 0-300 .  

4 .  Ver i fy XPDR % RPLY/DME PRF Meter  d isp lays 150 PRF. 

5.  Adjust  DME 2-Pulse Generator  f rom 0 to  150 PRF and ver i fy XPDR % RPLY/DME 
PRF Meter  fo l lows DME 2-Pulse Generator  f requency.  

6 .  Set  DME 2-Pulse Generator  to  15 Hz.  

7.  Set  DME PRF Swi tch to 0-30 .  

8 .  Ver i fy XPDR % RPLY/DME PRF Meter  d isp lays 15 PRF. 

9.  Adjust  DME 2-Pulse Generator  f rom 0 to  15 PRF and ver i fy XPDR % RPLY/DME 
PRF Meter  fo l lows DME 2-Pulse Generator  f requency.  

10.  Disconnect  DME 2-Pulse Generator  f rom DETECTED RF VIDEO OUTPUT 
Connector .  
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F.  Ver i f icat ion Data Sheet  

 

TECHNICIAN:                                                            DATE:   

ATC-600A-2 S/N:    

 

STEP DATA RESULT 

(2)  XPDR Interrogation Pulse Spacing 

5.  P2  pu lse is 2  µs (±0.05 µs)  f rom P1  ________  

6.  A/C ALT  21 µs (±0.05 µs)  ________  
 
A/C CODE 8 µs (±0.05 µs)  ________  
 
A   8  µs (±0.05 µs)  ________  

7.  P2  and P3 pu lses are re la t ive to  P1 .  ________ (√ )  

9 .  P2  and P3 are ad justed accord ing ly ________ (√ )  

(3)  XPDR Pulse Width 

3.  XPDR pulses are 0.8 µs (±0.1 µs)  wide at  50% point  ________  

(4)  XPDR Interrogation PRF Frequency 

2.  PRF is 235 (±15)    ________  

(5)  Framing Pulse Spacing (XPDR) 

4.  F2  o f  XPDR reply pu lses ________ (√ )  

5 .  F2  PULSE SPACING Indicator  is OFF between -0.2 and +0.2 µs  
spacing     ________ (√ )  

(6)  A/C CODE Mode Readout 

2.  P i lo t ’s Code    ________ (√ )  
 
OCTAL READOUT Indicators (A1 through D4)  fo l low code d isp lay ________ (√ )  

(7)  A/C ALT Mode Readout 

5.  84.1 thousand feet  on NUMERICAL Readout  ________  

7.   254.7 thousand feet  on NUMERICAL Readout  ________  

9.  -1  thousand feet  on NUMERICAL Readout  ________  

10.  OCTAL READOUT Indicators A1 through D4 d isp lays a l t i tude  
code   ________ (√ )  

(8)  XPDR System Self  Test  

2.  A/C ALT  126.7 thousand feet  ________  

4.  A/C CODE 0042  ________  

6.  A   0042  ________  
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STEP DATA RESULT 

(9)  IDENT PULSE Indicator -  XPDR 

3.  IDENT PULSE Indicator  i l luminates for  approximate ly 20 to   
30 seconds    ________  

(10)  INVALID ALT Indicator -  XPDR 

3.  INVALID ALT Ind icator  l ights ________ (√ )  
 
F lags appear  in  NUMERICAL Readout  ________ (√ )  

(11)  NO ALT Indicator -  XPDR 

3.  NO ALT Ind icator  l ights ________ (√ )  

(12)  XPDR % RPLY/DME PRF Meter -  XPDR 

4.  XPDR % RPLY/DME PRF Meter  d isp lays 100% of   
in ter rogat ing mode  ________ (√ )  

(13)  FREQ/PWR Meter (PWR) -  XPDR 

3.  FREQ/PWR Meter  d isp lays XPDR power (±20%) ________  

(14)  FREQ/PWR Meter (FREQ) -  XPDR 

4.  FREQ/PWR Meter  peaks at  3  MHz ________  

6.  FREQ/PWR Meter  peaks at  4  MHz ________  

8.  FREQ/PWR Meter  peaks at  0  MHz ________  

(15)  Squit ter  Frequency -  DME 

3.  Average squi t ter  count  is 5400 Hz (±400 Hz)  ________  

(16)  IDENT Tone and Pulse Spacing -  DME 

4.  5400 Hz (±60 Hz)  on Frequency Counter  ________  

5.  Pulse Pai r  spacing is 100 µs f rom P2 of  f i rst  pa i r  to  P2  of   
second pai r  a t  50% point  ________ (√ )  

(17)  X and Y Channel  Pulse Spacing -  DME 

6.  17Y 55.8 µs (±0.3 µs)  f rom P1 of  in ter rogat ion to  P1  of  rep ly ________  

8.  17Y 30 µs (±0.3 µs)  f rom P1 of  in ter rogat ion to  P1  of  rep ly ________  

12.  17X 49.8 µs (±0.3 µs)  f rom P1 of  in ter rogat ion to  P1  of  rep ly ________  

14.  17X 12 µs (±0.3 µs)  f rom P1 of  in ter rogat ion to  P1  of  rep ly ________  

18.  18X 49.8 µs (±0.3 µs)  f rom P1 of  in ter rogat ion to  P1  of  rep ly ________  

20.  18X 12 µs (±0.3 µs)  f rom P1 of  in ter rogat ion to  P1  of  rep ly ________  

(18)  Pulse Width -  DME 

4.  3 .5 µs (±0.5 µs)    ________  
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STEP DATA RESULT 

(19)  Range Slew -  DME 

5.  Reply pu lses move smooth ly f rom 0 to  399 NM ________ (√ )  

6 .  Reply pu lses move smooth ly both inbound and outbound,  and at   
HI  and LO veloci t ies  ________ (√ )  

(20)  50% Reply -  DME 

4.  1200 Hz     ________  

6.  600 Hz     ________  

(21)  DME PRF -  DME 

4.  XPDR % RPLY/DME PRF Meter  d isp lays 150 PRF ________ (√ )  

5 .  XPDR % RPLY/DME PRF Meter  fo l lows f requency ________ (√ )  

8 .  XPDR % RPLY/DME PRF Meter  d isp lays 15 PRF ________ (√ )  

9 .  XPDR % RPLY/DME PRF Meter  fo l lows f requency ________ (√ )  
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THIS PAGE INTENTIONALLY LEFT BLANK. 
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G.  Cal ibrat ion Procedures 

 

PROCEDURE PAGE 

Preparat ion for  Test ing -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   30 

Power Supply Vo l tages -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   31 

Bat tery Charger  and T imer -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   32 

Osci l la tor  Frequencies -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   33 

XPDR Interrogat ion Pulse Spacing -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   34 

XPDR Interrogat ion PRF Frequency -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   35 

XPDR Pulse Spacing -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   36 

Framing Pulse Spacing (XPDR) -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   37 

XPDR % RPLY/DME PRF Meter  -  XPDR --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   38 

FREQ/PWR Meter  (PWR) -  XPDR --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   39 

FREQ/PWR Meter  (FREQ) -  XPDR --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   40 

Squi t ter  Frequency -  DME --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   41 

IDENT Tone and Pulse Spacing -  DME --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   42 

Noise Ampl i f ier  Output  -  DME -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   43 

AGC Operat ion -  DME --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   44 

Decoder  Gate Center ing -  DME --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   45 

Decoder  Gate Width -  DME--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   46 

X and Y Channel  Pulse Spacing-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   47 

DME PRF -  DME --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   49 
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(1)  Preparat ion for  Test ing 

STEP PROCEDURE 

1.  Remove l id  f rom Test  Set .  

2 .  Remove Test  Set  f rom case.  

3 .  Apply external  ac power to  Test  Set  AC POWER Connector ;  115 or  240 VAC, 
depending on how Test  Set  is wi red.  

4.  Press PWR/BAT Swi tch to PWR .  
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(2)  Power Supply Vol tages 

 

PREREQUISITES: None 

TEST EQUIPMENT: Digi ta l  Mul t imeter  (DMM) 

 

STEP PROCEDURE 

1.  Set  MODE Swi tch to  any XPDR Mode.  

2 .  Using Dig i ta l  Mul t imeter  (DMM),  ver i fy the fo l lowing vo l tages:  
 

VOLTAGE LOCATION ADJUSTMENT 

+11 Vdc (±0.4 Vdc) Term 14 (2-2-3, Figure 24) R506 (2-2-3, Figure 24) 

-6.2 Vdc (±0.4 Vdc) Term V (2-2-3, Figure 24) None 

+5 Vdc (±0.3 Vdc) Term K (2-2-3, Figure 24) R1158 (2-2-3, Figure 12) 
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(3)  Bat tery Charger  and Timer 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: Digi ta l  Mul t imeter  (DMM) 
External  Power Supply 
Test  Resistor  (100 Ω ,  20 W) 

 

STEP PROCEDURE 

1.  Using PWR/BAT Swi tch,  turn Test  Set  OFF.  

2.  Remove Test  Set  f rom external  power source.  

3 .  Disconnect  Bat tery Connector  (J1)  f rom Bat tery (BT1)  (2-2-3,  F igure 13) .  

4 .  At tach Test  Resistor  between Bat tery Connector  (J1)  P in 1 (+)  ( red lead)  and 
GND (2-2-3,  F igure 13) .  

5 .  Connect  Dig i ta l  Mul t imeter  (DMM) across Test  Resistor .  

6 .  Connect  Test  Set  to  external  power source.  

7 .  Ver i fy 16.1 Vdc (±0.3 Vdc)  on Dig i ta l  Mul t imeter  (DMM).   Adjust  R525 (2-2-3,  
F igure 24)  as needed.  

8.  Remove Test  Set  f rom external  power source.  

9 .  Disconnect  Dig i ta l  Mul t imeter  (DMM) f rom Test  Resistor .  

10.  Disconnect  Test  Resistor  f rom Bat tery Connector  (J1) .  

11.  Set  External  DC Power Supply for  +15 Vdc at  3  A.  

12.  Connect  External  DC Power Supply to  Bat tery Connector  (J1) .  

13.  Connect  Dig i ta l  Mul t imeter  (DMM) across Bat tery Connector  (J1) .  

14.  Press BAT TEST Swi tch.  

15.  Adjust  R580 (2-2-3,  F igure 24)  unt i l  reading on XPDR % RPLY/DME PRF Meter  
matches the reading on the Dig i ta l  Mul t imeter  (DMM).  

16.  Press PWR/BAT Swi tch to BAT .  

17.  Ver i fy Test  Set  turns OFF in  6 to  10 minutes.   Tr im across R561 (2-2-3,   
F igure 24)  for  proper  t iming.  

18.  Press PWR/BAT Swi tch to BAT .  

19.  Decrease vo l tage on External  DC Power Supply Vol tage unt i l  Test  Set  turns 
OFF.   Ver i fy vo l tage is 10.5 to  11.5 Vdc.  

20.  Disconnect  Dig i ta l  Mul t imeter  (DMM) f rom Bat tery Connector  (J1) .  

21.  Disconnect  External  DC Power Supply f rom Bat tery Connector  (J1) .  

22.  Reconnect  Bat tery Connector  (J1)  to  Bat tery (BT1)  (2-2-3,  F igure 13) .  

23.  Connect  Test  Set  to  external  power source.  



     
MAINTENANCE MANUAL 
ATC-600A-2  

2-2-2 
Page 33 

Nov 1/05 

(4)  Osci l la tor  Frequencies 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: 270 Ω  Resistor  
Frequency Counter  

 

STEP PROCEDURE 

1.  Using a 270 Ω  Resistor  in  ser ies wi th  a Frequency Counter  Probe,  ver i fy the 
fo l lowing f requencies:  
 

MODE SWITCH 
SETTING 

FREQUENCY LOCATION 

Any XPDR Mode 20.6897 MHz (±4.14 kHz) TP-101 (X23, Pin 8) 
(2-2-3, Figure 26) 

DME 6.990506 MHz (±3.98 kHz) TP-401 (X18, Pin 4) 
(2-2-3, Figure 25) 

DME 6.473 MHz (±2.95 kHz) TP-403 (X4, Pin 8) 
(2-2-3, Figure 25) 

 

2 .  Using a smal l  loop of  insu lated wi re and a low impedance Frequency Counter  
Probe,  ver i fy the fo l lowing f requencies:  
 

DME CHANNEL 
SWITCH SETTING 

FREQUENCY LOCATION 

17X 97.8 MHz (±5.68 kHz) TP-1501 (2-2-3, Figure 15) 

18X 97.9 MHz (±5.68 kHz) TP-1501 (2-2-3, Figure 15) 

17Y 110.4 MHz (±6.62 kHz) TP-10001 (2-2-3, Figure 15) 

MODE SWITCH 
SETTING 

FREQUENCY LOCATION 

Any XPDR Mode 103 MHz (±6.18 kHz) TP-11001 (2-2-3, Figure 15) 

DME 106.55 MHz (±6.39 kHz) L-704 (2-2-3, Figure 14) 
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(5)  XPDR Interrogat ion Pulse Spacing 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: Osci l loscope 

 

STEP PROCEDURE 

1.  Set  MODE Swi tch to  A/C ALT .  

2 .  Connect  Osci l loscope (ver t ica l  input)  to  DIODE SWITCH INPUT Connector .  

3 .  Set  Osci l loscope sweep to  v iew a l l  pu lses of  the XPDR Inter rogat ion Signal  
(approximate ly 5  µs/cm).  

4.  Set  INTERROGATION SPACING Contro l  to  0 .  

5 .  Set  (and hold)  the 0/OFF/-9 dB SLS Swi tch to  0dB  and ver i fy P2  pu lse is 2  µs 
(±0.05 µs)  f rom P1.   Adjust  R31 (2-2-3,  F igure 26)  as needed.  

6 .  Set  MODE Swi tch to  the fo l lowing set t ings and ver i fy P1  to  P3  spacing:  
 

MODE SWITCH 
SETTING 

P1 TO P3 SPACING ADJUSTMENT 

A/C ALT 21 µs (±0.05 µs) R46 (2-2-3, Figure 26) 

A/C CODE 8 µs (±0.05 µs) R38 (2-2-3, Figure 26) 

A 8 µs (±0.05 µs) R4 (under Front Panel by 
SQUITTER ON/OFF Switch) 

 

7 .  Set  (and hold)  the 0/OFF/-9 dB SLS Swi tch to  0dB  and ver i fy P2  and P3 pu lses 
are re la t ive to  P1 .  

8 .  Set  MODE Swi tch to  A/C ALT .  

9 .  Adjust  INTERROGATION SPACING Contro l  f rom -1 to  +1 and ver i fy P2  and P3 
are ad justed accord ing ly.  

10.  Disconnect  Osci l loscope f rom DIODE SWITCH INPUT Connector .  
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(6)  XPDR Interrogat ion PRF Frequency 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: Frequency Counter  

 

STEP PROCEDURE 

1.  Connect  Frequency Counter  to  DIODE SWITCH INPUT Connector .  

2 .  Ver i fy count  to  470 Hz and d iv ide by 2 for  PRF of  235 (±15) .   Adjust  R32  
(2-2-3,  F igure 26)  as needed.  

3.  Disconnect  Frequency Counter  f rom DIODE SWITCH INPUT Connector .  
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(7)  XPDR Pulse Width 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: 20 dB Ampl i f ier  
Heterodyne Moni tor  
Osci l loscope 
Signal  Generator  
External  Power Supply 

 

STEP PROCEDURE 

1.  Connect  Osci l loscope (External  Sync)  to  SYNC OUTPUT Connector .  

2 .  Connect  External  Power Supply and 20 dB Ampl i f ier  to  RF INPUT/OUTPUT 
Connector  and Heterodyne Moni tor .  

3 .  Connect  Heterodyne Moni tor  to  Osci l loscope.  

4 .  Set  S ignal  Generator  contro ls as fo l lows:  

CONTROL  SETTING 

Frequency  1030 MHz 
Level   0  dBm 

5.  Connect  S ignal  Generator  to  Heterodyne Moni tor .  

6 .  Set  External  Power Supply to  requi red vo l tage pf  20 dB Ampl i f ier .  

7 .  Apply power to  the 20 dB Ampl i f ier .  

8 .  Set  MODE Swi tch to  AC ALT .  

9 .  Set  Osci l loscope contro ls as fo l lows:  

CONTROL  SETTING 

Scope Time  5 µs/Div 
Level   0 .005 V/Div 

10.  Ver i fy pu lse width is 0 .8 µs (±0.1 µs)  a t  the 50% point .  

11.  Disconnect  S ignal  Generator  f rom Heterodyne Moni tor .  

12.  Disconnect  Heterodyne Moni tor  f rom Osci l loscope.  

13.  Disconnect  External  Power Supply and 20 dB Ampl i f ier  f rom RF INPUT/OUTPUT 
Connector  and Heterodyne Moni tor .  

14.  Disconnect  Osci l loscope (External  Sync)  f rom SYNC OUTPUT Connector .  
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(8)  Framing Pulse Spacing (XPDR) 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: Funct ion Generator  
Osci l loscope 

 

STEP PROCEDURE 

1.  Connect  Osci l loscope (External  Tr igger)  and Funct ion Generator  (External  
Tr igger)  to  SYNC OUTPUT Connector .  

2 .  Connect  Osci l loscope (Channel  2)  and Funct ion Generator  (Funct ion Out)  to  
DETECTED RF VIDEO OUTPUT Connector .  

3 .  Connect  Osci l loscope (Channel  1)  to  DIODE SWITCH INPUT Connector .  

4 .  Set  MODE Swi tch to  A .  

5 .  Set  Funct ion Generator  contro ls as fo l lows:  

CONTROL  SETTING 

Pulse Output   Posi t ive TTL 
Pulse Width  0 .45 µs 
Dual  Pulse Output   0 .45 µs 
Pulse Spacing  20.3 µs 

6.  Set  Funct ion Generator  to  external  t r igger  input  and adjust  f requency for  pu lse 
spacing of  3  µs between the second pulse on channel  1  and the f i rst  pu lse on 
channel  2 .  

7.  Set  FRAMING PULSE SPACING Contro l  to  -0 .25 .  

8 .  Adjust  R547 (2-2-3,  F igure 26)  unt i l  F2  PULSE SPACING Indicator  star ts to  
f lash.  

9.  Adjust  FRAMING PULSE SPACING Contro l  cw and ver i fy F2  PULSE SPACING 
Indicator  star ts to  f lash at  approximate ly +0.25.   I f  needed,  ad just  R547  
(2-2-3,  F igure 26)  and the FRAMING PULSE SPACING Contro l  unt i l  the F2  
PULSE SPACING Indicator  star ts to  f lash approximate ly equal  d istance on each 
side of  0 .  

10.  Set  FRAMING PULSE SPACING Contro l  to  0 .  

11.  Decrease Funct ion Generator  pu lse spacing unt i l  F2  PULSE SPACING Indicator  
star ts to  f lash.   Ver i fy pu lse spacing is between 20.00 and 20.15 µs.  

12.  Increase Funct ion Generator  pu lse spacing unt i l  F2  PULSE SPACING Indicator  
star ts to  f lash.   Ver i fy pu lse spacing is between 20.45 and 20.60 µs.  

13.  Disconnect  Osci l loscope (Channel  1)  f rom DIODE SWITCH INPUT Connector .  

14.  Disconnect  Osci l loscope (Channel  2)  and Funct ion Generator  (Funct ion Out)  
f rom DETECTED RF VIDEO OUTPUT Connector .  

15.  Disconnect  Osci l loscope (External  Tr igger)  and Funct ion Generator  (External  
Tr igger)  f rom SYNC OUTPUT Connector .  
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(9)  XPDR % RPLY/DME PRF Meter  -  XPDR 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: Test  Swi tch Assembly 
Transponder  

 

STEP PROCEDURE 

1.  Connect  coaxia l  cable and 34 dB Pad between Transponder  and RF 
INPUT/OUTPUT Connector .  

2 .  Connect  Test  Swi tch Assembly to  Transponder  ( to  s imulate a l t i tude pulses) .  

3 .  Set  Transponder  to  rep ly in  A/C Mode.  

4.  Ver i fy XPDR % RPLY/DME PRF Meter  d isp lays 100% of  in ter rogat ing mode.   
Adjust  R570 (2-2-3,  F igure 24)  as needed.  

5.  Disconnect  Test  Swi tch Assembly f rom Transponder .  

6 .  Disconnect  Transponder  f rom RF INPUT/OUTPUT Connector .  
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(10)  FREQ/PWR Meter  (PWR) -  XPDR 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: 34 dB Pad 
Transponder  

 

STEP PROCEDURE 

1.  Connect  coaxia l  cable and 34 dB Pad between Transponder  and RF 
INPUT/OUTPUT Connector .  

2 .  Set  FREQ/PWR Swi tch to PWR .  

3 .  Ver i fy FREQ/PWR Meter  d isp lays XPDR power (±20%).   Adjust  R543  
(2-2-3,  F igure 24)  as needed.  

4.  Disconnect  Transponder  f rom RF INPUT/OUTPUT Connector .  
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(11)  FREQ/PWR Meter  (FREQ) -  XPDR 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: Signal  Generator  

 

STEP PROCEDURE 

1.  Set  S ignal  Generator  contro ls as fo l lows:  

CONTROL  SETTING 

Frequency  1093 MHz 
Level   5  dBm (±2 dB) 
Mode  CW 

2.  Set  ATC-600A-2 contro ls as fo l lows:  

CONTROL  SETTING 

XMTR FREQ Contro l   +3  
FREQ/PWR Switch  FREQ  
FREQ GAIN Contro l   (Midscale)  

3 .  Connect  S ignal  Generator  to  RF INPUT/OUTPUT Connector .  

4 .  Adjust  C808 (2-2-3,  F igure 23)  for  peak def lect ion on FREQ/PWR Meter .  

5 .  Set  S ignal  Generator  to  1086 MHz.  

6.  Set  XMTR FREQ Contro l  to  -4.  

7 .  Adjust  L803 (2-2-3,  F igure 23)  for  peak def lect ion on FREQ/PWR Meter .  

8 .  Set  S ignal  Generator  to  1090 MHz.  

9.  Ver i fy FREQ/PWR Meter  peaks when XMTR FREQ Contro l  is  set  to  0.  

10.  Set  S ignal  Generator  to  1038 MHz.  

11.  Ver i fy FREQ/PWR Meter  peaks when XMTR FREQ Contro l  is  set  to  +3.  

12.  Set  S ignal  Generator  to  1045 MHz.  

13.  Ver i fy FREQ/PWR Meter  peaks when XMTR FREQ Contro l  is  set  to  -4.  

14.  Set  S ignal  Generator  to  1041 MHz.  

15.  Ver i fy FREQ/PWR Meter  peaks when XMTR FREQ Contro l  is  set  to  0.  

16.  Repeat  Steps 4-15 unt i l  ad justments are no longer  requi red.  

17.  Disconnect  S ignal  Generator  f rom RF INPUT/OUTPUT Connector .  
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(12)  Squi t ter  Frequency -  DME 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: Frequency Counter  

 

STEP PROCEDURE 

1.  Connect  Frequency Counter  to  DIODE SWITCH INPUT Connector .  

2 .  Set  ATC-600A-2 contro ls as fo l lows:  

CONTROL  SETTING 

SQUITTER ON/OFF Swi tch  SQTR  
MODE Swi tch  DME  

3 .  Ver i fy average squi t ter  count  o f  5400 Hz (±400 Hz)  on Frequency Counter .   
Adjust  R375 (2-2-3,  F igure 18)  as needed.  

4.  Disconnect  Frequency Counter  f rom DIODE SWITCH INPUT Connector .  
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(13)  IDENT Tone and Pulse Spacing -  DME 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: Frequency Counter  

 

STEP PROCEDURE 

1.  Connect  Frequency Counter  to  DIODE SWITCH INPUT Connector .  

2 .  Set  SQUITTER ON/OFF Swi tch to OFF .  

3 .  Ver i fy 5400 Hz (±60 Hz)  on Frequency Counter .   Adjust  R355 (2-2-3,  F igure 18)  
as needed.  

4.  Disconnect  Frequency Counter  f rom DIODE SWITCH INPUT Connector .  
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(14)  Noise Ampl i f ier  Output  -  DME 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: Osci l loscope 

 

STEP PROCEDURE 

1.  Connect  Osci l loscope to  the emi t ter  o f  Q316 (2-2-3,  F igure 18) .  

2 .  Ver i fy an average 3 Vp-p noise leve l .   Adjust  R363 (2-2-3,  F igure 18)  as 
needed.  
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(15)  AGC Operat ion -  DME 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: DME 2-Pulse Generator  
Funct ion Generator  
Osci l loscope 

 

STEP PROCEDURE 

1.  Connect  Funct ion Generator  (TTL output)  to  DME 2-Pulse Generator  ( input) .  

2 .  Connect  DME 2-Pulse Generator  (output )  to  Osci l loscope (Channel  1  Input)  and 
to DETECTED RF VIDEO OUTPUT Connector .  

3 .  Set  Funct ion Generator  for  300 Hz square wave.  

4 .  Set  Osci l loscope contro ls as fo l lows:  

CONTROL  SETTING 

Tr igger  Sync  In ternal  
Scope Time  10 µs/Div 
Tr igger  Source  Channel  1  
Ampl i tude  (As Requi red)  

5 .  Set  DME 2-Pulse Generator  to  output  a  pu lse of  approximate ly 10 to  15 Vp-p 
referenced to  ground of  DME 2-Pulse Generator .  

6 .  Set  ATC-600A-2 contro ls as fo l lows:  

CONTROL  SETTING 

SQUITTER ON/OFF Swi tch  OFF  
MODE Swi tch  DME  

7 .  Using Osci l loscope Probe on TP-302 (co l lector  o f  Q303)  (2-2-3,  F igure 18) ,  
ver i fy waveform of  Gaussian-shaped pulses.  

8 .  Adjust  DME 2-Pulse Generator  output  f rom min imum to maximum. 

9.  Using Osci l loscope Probe on TP-302 (co l lector  o f  Q303)  (2-2-3,  F igure 18) ,  
ver i fy pu lses remain constant  in  ampl i tude.  

10.  Disconnect  DME 2-Pulse Generator  f rom Osci l loscope and DETECTED RF 
VIDEO OUTPUT Connector .  

11.  Disconnect  Funct ion Generator  f rom DME 2-Pulse Generator .  
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(16)  Decoder  Gate Width -  DME 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: DME 2-Pulse Generator  
Funct ion Generator  
Osci l loscope 

 

STEP PROCEDURE 

1.  Connect  Funct ion Generator  (TTL output)  to  DME 2-Pulse Generator  ( input) .  

2 .  Connect  DME 2-Pulse Generator  (output )  to  Osci l loscope (Channel  1  Input)  and 
to DETECTED RF VIDEO OUTPUT Connector .  

3 .  Set  Funct ion Generator  for  300 Hz square wave.  

4 .  Set  Osci l loscope contro ls as fo l lows:  

CONTROL  SETTING 

Tr igger  Sync  In ternal  
Scope Time  10 µs/Div 
Tr igger  Source  Channel  1  
Ampl i tude  (As Requi red)  

5 .  Using Osci l loscope Probe on TP304 (X302,  P in 6)  (2-2-3,  F igure 18) ,  ver i fy 
pu lse width is 6  µs (±1.5 µs)  a t  the fo l lowing locat ions:  
 

DME CHANNEL 
SWITCH 

DME 2-PULSE 
GENERATOR 

SWITCH 

17Y Y Channel 

17X X Channel 

18X X Channel 

 

6 .  Disconnect  DME 2-Pulse Generator  f rom Osci l loscope and DETECTED RF 
VIDEO OUTPUT Connector .  

7 .  Disconnect  Funct ion Generator  f rom DME 2-Pulse Generator .  
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(17)  Decoder  Gate Center ing -  DME 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: DME 2-Pulse Generator  
Funct ion Generator  
Osci l loscope 

 

STEP PROCEDURE 

1.  Connect  Funct ion Generator  (TTL output)  to  DME 2-Pulse Generator  ( input) .  

2 .  Connect  DME 2-Pulse Generator  (output )  to  Osci l loscope (Channel  1  Input)  and 
to DETECTED RF VIDEO OUTPUT Connector .  

3 .  Set  Funct ion Generator  for  300 Hz square wave.  

4 .  Set  Osci l loscope contro ls as fo l lows:  

CONTROL  SETTING 

Tr igger  Sync  In ternal  
Scope Time  10 µs/Div 
Tr igger  Source  Channel  1  
Ampl i tude  (As Requi red)  

5.  Set  DME RANGE/VELOCITY Swi tch to RANGE .  

6 .  S lew range for  a  d istance of  000.0 mi les.  

7 .  Div ide the Decoder  Gate pulse width (para 2-2-G[16] ,  Step 5)  by 2 and subtract  
the resul t  f rom 36 µs and 12 µs.  

8 .  Using Osci l loscope Probe on TP303 (X301,  P in 6)  (2-2-3,  F igure 18) ,  set  pu lse 
width at  TP303 to  the number ca lcu lated f rom 36 µs in  Step 7.   Ver i fy pu lse 
widths at  the fo l lowing locat ions:  
 

DME CHANNEL 
SWITCH 

DME 2-PULSE 
GENERATOR 

SWITCH 

PULSE WIDTH ADJUSTMENT 

17Y Y Channel 33 µs (±0.75 µs) R316 
(2-2-3, Figure 18) 

17X X Channel 9 µs (±0.75 µs) R316 
(2-2-3, Figure 18) 

18X X Channel 9 µs (±0.75 µs) R316 
(2-2-3, Figure 18) 

 

9 .  Repeat  Step 8 unt i l  ad justments are no longer  requi red.  

10.Disconnect  DME 2-Pulse Generator  f rom Osci l loscope and DETECTED RF  
VIDEO OUTPUT Connector .  

11.  Disconnect  Funct ion Generator  f rom DME 2-Pulse Generator .  
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(18)  X and Y Channel  Pulse Spacing 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: DME 2-Pulse Generator  
Funct ion Generator  
Osci l loscope 

 

STEP PROCEDURE 

1.  Connect  Funct ion Generator  (TTL output)  to  DME 2-Pulse Generator  ( input) .  

2 .  Connect  DME 2-Pulse Generator  (output )  to  Osci l loscope (Channel  1  Input)  and 
to DETECTED RF VIDEO OUTPUT Connector .  

3 .  Set  Funct ion Generator  for  300 Hz square wave.  

4 .  Set  Osci l loscope contro ls as fo l lows:  

CONTROL  SETTING 

Tr igger  Sync  In ternal  
Scope Time  10 µs/Div 
Tr igger  Source  Channel  1  
Ampl i tude  (As Requi red)  

5.  Connect  Osci l loscope (Channel  2  Input)  to  DIODE SWITCH INPUT Connector .  

6 .  Adjust  Osci l loscope to  d isp lay Channel  1  (P1  and P2 output  f rom Pulse 
Generator)  and Channel  2  (P1  and P2 rep ly output  f rom Test  Set) .  

7 .  Set  2-Pulse Generator  to  Y Channel .  

8 .  Set  DME CHANNEL Swi tch to  17Y .  

9 .  Ver i fy spacing is 55.8 µs at  0  nm range between P1 (2-Pulse Generator)  and P1 
(Test  Set) .   Adjust  R331 (2-2-3,  F igure 18)  as needed.  

10.  Set  2-Pulse Generator  to  X Channel .  

11.  Set  DME CHANNEL Swi tch to  17X .  

12.  Ver i fy spacing is 49.8 µs at  0  nm range between P1 (2-Pulse Generator)  and P1 
(Test  Set) .   Adjust  R333 (2-2-3,  F igure 18)  as needed.  

13.  Set  2-Pulse Generator  to  X Channel .  

14.  Set  DME CHANNEL Swi tch to  18X .  

15.  Ver i fy spacing is 49.8 µs at  0  nm range between P1 (2-Pulse Generator)  and P1 
(Test  Set) .   Adjust  R333 (2-2-3,  F igure 18)  as needed.  

16.  Adjust  Osci l loscope to  d isp lay Channel  2  (P1  and P2 rep ly output  f rom Test  Set)  
on ly.  

17.  Set  2-Pulse Generator  to  Y Channel .  

18.  Set  DME CHANNEL Swi tch to  17Y .  

19.  Adjust  R337 (2-2-3,  F igure 18)  for  spacing of  30 µs between P1 and P2 rep ly 
pu lses.  
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STEP PROCEDURE 

20.  Set  2-Pulse Generator  to  X Channel .  

21.  Set  DME CHANNEL Swi tch to  17X .  

22.  Adjust  R339 (2-2-3,  F igure 18)  for  spacing of  12 µs between P1 and P2 rep ly 
pu lses.  

23.  Set  2-Pulse Generator  to  X Channel .  

24.  Set  DME CHANNEL Swi tch to  18X .  

25.  Adjust  R339 (2-2-3,  F igure 18)  for  spacing of  12 µs between P1 and P2 rep ly 
pu lses.  

26.  Repeat  Steps 17-25 unt i l  ad justments are no longer  requi red.  

27.  Disconnect  DME 2-Pulse Generator  f rom Osci l loscope and DETECTED RF 
VIDEO OUTPUT Connector .  

28.  Disconnect  Funct ion Generator  f rom DME 2-Pulse Generator .  
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(19)  DME PRF -  DME 

 

PREREQUISITES: Power Supply Vol tages (para 2-2-2G[2] )  

TEST EQUIPMENT: DME 2-Pulse Generator  
Funct ion Generator  
Osci l loscope 

 

STEP PROCEDURE 

1.  Connect  Funct ion Generator  (TTL output)  to  DME 2-Pulse Generator  ( input) .  

2 .  Connect  DME 2-Pulse Generator  (output )  to  Osci l loscope (Channel  1  Input)  and 
to DETECTED RF VIDEO OUTPUT Connector .  

3 .  Set  Funct ion Generator  for  30 Hz square wave.  

4 .  Set  Osci l loscope contro ls as fo l lows:  

CONTROL  SETTING 

Tr igger  Sync  In ternal  
Scope Time  10 µs/Div 
Tr igger  Source  Channel  1  
Ampl i tude  (As Requi red)  

5.  Ver i fy “30”  fu l l  sca le meter  ind icat ion.   Adjust  R555 (2-2-3,  F igure 24)  as 
needed.  

6 .  Set  Funct ion Generator  output  to  300 Hz.  

7 .  Ver i fy “300”  fu l l  sca le meter  ind icat ion.   Adjust  R556 (2-2-3,  F igure 24)  as 
needed.  

8 .  Disconnect  DME 2-Pulse Generator  f rom Osci l loscope and DETECTED RF 
VIDEO OUTPUT Connector .  

9 .  Disconnect  Funct ion Generator  f rom DME 2-Pulse Generator .  
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H.  Cal ibrat ion Data Sheet  

 

TECHNICIAN:                                                            DATE:   

ATC-600A-2 S/N:    

 

STEP DATA RESULT 

(2)  Power Supply Voltages 

2.  +11 Vdc (±0.4 Vdc)   ________  
 
-6.2 Vdc (±0.4 Vdc)   ________  
 
+5 Vdc (±0.3 Vdc)    ________  

(3)  Battery Charger 

7.  R525 on PC-5 for  16.1 V ________ (√ )  

15.  Reading on XPDR % RPLY/DME PRF Meter  MONITOR Meter   
matches reading on DMM  ________ (√ )  

17. Test Set shuts down in 6 to 10 minutes _______  

19. Test Set turns OFF at 10.5 to 11.5 Vdc _______  

(4)  Osci l lator  Frequencies 

1.  Any XPDR Mode  20.6897 MHz (±4.14 kHz) ________  
 
DME     6 .990506 MHz (±3.98 kHz) ________  
 
DME     6 .473 MHz (±2.95 kHz) ________  

2.  17X     97.8 MHz (±5.68 kHz) ________  
 
18X     97.9 MHz (±5.68 kHz) ________  
 
17Y     110.4 MHz (±6.62 kHz) ________  

 Any XPDR Mode  103 MHz (±6.18 kHz) ________  
 
DME     106.55 MHz (±6.39 kHz) ________  

(5)  XPDR Interrogation Pulse Spacing 

5.  P2  pu lse is 2  µs (±0.05 µs)  f rom P1.   ________  

6.  A/C ALT   21 µs (±0.05 µs)  ________  
 
A/C CODE  8 µs (±0.05 µs)  ________  
 
A    8  µs (±0.05 µs)  ________  

7.  P2  and P3 pu lses are re la t ive to  P1 .  ________  

9.  P2  and P3 are ad justed accord ing ly ________ (√ )  
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STEP DATA RESULT 

(6)  XPDR Interrogation PRF Frequency 

2.  PRF is 235 (±15)    ________  

(7)  XPDR Pulse Width 

10.  Ver i fy pu lse width is 0 .8 µs (±0.1 µs)  a t  the 50% point .  ________  

(8)  Framing Pulse Spacing (XPDR) 

8.  F2  PULSE SPACING Indicator  star ts to  f lash ________ (√ )  

9 .  F2  PULSE SPACING Indicator  star ts to  f lash at  approximate ly  
+0.25      ________  

11.  Pulse spacing is between 20.00 and 20.15 µs ________  

12.  Pulse spacing is between 20.45 and 20.60 µs ________  

(9)  XPDR % RPLY/DME PRF Meter -  XPDR 

4.  100% of  in ter rogat ing mode ________ (√ )  

(10)  FREQ/PWR Meter (PWR) -  XPDR 

3.  XPDR power (±20%)  ________  

(11)  FREQ/PWR Meter (FREQ) -  XPDR 

4.  C809 for  peak def lect ion ________  

7.  L803 for  peak def lect ion ________  

9.  FREQ/PWR Meter  peaks when XMTR FREQ Contro l  is  set  to  0 ________
     

11.  FREQ/PWR Meter  peaks when XMTR FREQ Contro l  is  set  to  +3 ________
  

13.  FREQ/PWR Meter  peaks when XMTR FREQ Contro l  is  set  to  -4  ________
  

15.  FREQ/PWR Meter  peaks when XMTR FREQ Contro l  is  set  to  0 ________  

(12)  Squit ter  Frequency -  DME 

3.  Average squi t ter  count  is 5400 Hz (±400 Hz)  ________  

(13)  IDENT Tone and Pulse Spacing -  DME 

3.  5400 Hz (±60 Hz)    ________  

(14)  Noise Ampli f ier  Output -  DME 

2.  3  Vp-p average noise leve l  ________  

(15)  AGC Operat ion -  DME 

7.  Waveform of  Gaussian-shaped pulses ________ (√ )  

9 .  Pulses remain constant  in  ampl i tude ________ (√ )  
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(16)  Decoder Gate Width -  DME 

5.  17Y Pulse width is 6  µs (±1.5 µs)  ________  
 
17X Pulse width is 6  µs (±1.5 µs)  ________  
 
18X Pulse width is 6  µs (±1.5 µs)  ________  

(17)  Decoder Gate Centering -  DME 

7.  17Y 32.5 µs (±0.5 µs)  ________  
 
17X 9 µs (±0.5 µs)   ________  
 
18X 9 µs (±0.5 µs)   ________  

(18)  X and Y Channel  Pulse Spacing 

9.  17Y 55.8 µs at  0  nm range ________  

12.  17X 49.8 µs at  0  nm range ________  

15.  18X 49.8 µs at  0  nm range ________  

19.  17Y R337 for  spacing of  30 µs between P1 and P2 rep ly pu lses ________  

22.  17X R339 for  spacing of  12 µs between P1 and P2 rep ly pu lses ________  

25.  18X R339 for  spacing of  12 µs between P1 and P2 rep ly pu lses ________  

(19)  DME PRF -  DME 

5.  “30”  fu l l  sca le meter  ind icat ion ________  

7.  “300”  fu l l  sca le meter  ind icat ion ________  
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