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l. 0 SCOPE 

THIS PRODUCTION TEST REQUIREMENT APPLIES TO THE CEMC TYPE 315R-l, 5 kW 
AM TRANSMITTER, CPN 622--3262-001, AND THE 314R-2,_ 2.5kW AM TRANSMITTER, 
CPN 622-4801-001. THE 315R-l AND 314R-2 ARE IDENTICAL EXCEPT FOR THE 
HIGH VOLTAGE, THE HV CIRCUIT BREAKER, AND THE FEEDBACK DIVIDER CARD. THE 
HI GH VOLTAGE IS REDUCED FROM 13.7 KV to 10 KV. THIS REDUCES THE NOMINAL 
PLATE VOLTAGE AT HIGH POWER FROM 5.0 KV TO 3.6 KV AND THE NOMINAL PLATE 
CURRENT FROM 1.25A. TO 0.90A. THE HV CIRCUIT BREAKER IS REDUCED FROM 
50A. TO 35A. TO ADJUST THE FEEDBACK TO ALLOW FOR THE REDUCED OPERATING 
VOLTAGES, THE -002 VERSION OF THE FEEDBACK DIVIDER CARD, A9Al, (636-8417-002) 
IS USED. THE DIVIDER RATIO IS REDUCED FROM 850 TO 595. 

2.0 REFERENCE PUBLICATIONS: 

315R-l EQUIPMENT SPECIFICATION 

315lt-1 SCHEMATIC DIAGRAM 

315R-l INSTRUCTION MANUAL 

315R-l NETWORK TUNING CHART 

- ·-··----·-.. -- .. 

CPN 670-5631-001 

CPN 640-3447-001 

523-0603031 

FIGURE 9.3 
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I 
3.0 TEST EQUIPMENT REQUIRED: 

- 074-122S-OSI 

THE FOLLOHING TEST Ef[UIPMENT OR ITS EQUIVALENT IS REQUIRED TO PERFORM THE 
ADJUSTMENTS AND TESTS DESCRIBED HEREIN: 

OSCILLOSCOPE, TEKTRONIX T-922 

PROBES, TEKTRONIX (10:l) (QTY. 2) 

DI STOR1'ION ANALYZER, SOUND TECH 171 OA 

:·, COUNTER, HP-5232A 

RF AMMETER (15A ES), CALIBRATEb AT lOA 

VECTOR IMPEDANCE METER, HP-4815A 

CLI\MP-ON AMMETER, AMPROBE INSTRUMENTS RS-300 

PRECISION DC AMMETER, SINGER MODEL N, 3A FS 

PRECISION DC VOLTMETER , SINGER MODEL DCHI 

10 kW, son DUMMY LOAD (CALORIMETER) 

TRIPLETT MULTIMETER, MODEL 630 

FUNCTION GENERATOR, HP .. J312A 

POWER SUPPLY , 28V @ 2A ADJUSTABLE, HARRI SON 6291 A 

MODULE EXTENDER, CPN 640-3427-001 

FIBER OPTIC TEST SET 

AM MODULATION MONITOR, BELAR MODEL AMM-1 , AMM-2 OR AMM-3 

PRECISION AC VM (IRON VANE), 7.5V FS, WESTON 904 

DIGITAL VOLTMETER, HP-3465A 
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.... 

- 014-l22H51 

4.0 INITIAL ADJUSTMENTS (COLD): 

BEFORE PROCEEDING t-JITH ANY ADJUSTMENTS, MAKE A MECHANICAL INSPECTION 
OF THE ENTIRE TRANSMITTER TO CHECK TIGHTNESS OF CONNECTIONS, LEAD 
DRESS ( PARTICULARLY IN AREAS OF HIGH VOLTAGE /\ND RF) PROPER FUNCTIONING 
OF SHORTING SWITCHES, PROPER MATING OF CONNECTORS, AND CLEANLINESS 
FROM DEBRIS OR LOOSE MATERIAL THROUGHOUT THE TRANStHTTER INCLUDING 
THE BLOWER. 

THE FOLLOWING INITIAL ADJUSTMENTS ARE TO BE MADE WITH ALL POWER 
DISCONNECTED FROM THE EQUIPMENT: 

4.'1 TRANSFORMER TAPS: 

SET THE FOLLOWING TRMISFORr·1ER PRIMARY CONNECTIONS TO THE 208 VOLT 
OR 210 VOLT TAPS (WHEN USED ON FACTORY 208 VOLT 4-WIRE WYE POWER 
SOURCE): 

Tl PLATE TRANSFORMER 

A7Tl 28 V TRANSFORMER 

A7T2 RF DRIVER TRANSFORMER 

A7T3 BIAS TRANSFORMER 

AlOTl LOGIC PS TRANSFORMER 

A9T4 

A9T5 

PA FILAMENT TRANSFORPlER ~ 

NOD FILAMENT TRANSFORMER) 
) 
) 

SET FILM1ENT TRANSFORMER TAPS 
FOR 240 V IF FILAMENl REGU LATOR 
OPTION IS USED. FILA~lENT 
METERING MUST REMAIN ON 208 V 
TAPS. 

FOR OTHER VOLTAGES SEE CHARTS rn 315R-1 INSTRUCTION MANUAL. 

4.2 INITIAL POT SETTINGS: 

SET BOTH THE NEGATIVE (A2R32) AND POSITIVE (A2R33) CLIPPER ADJ USTMENTS 
TO THE rn POSITION AND SET THE IPL S~JITCH (A2S1) TO THE "OFF" POSITION. 

SET BOTH THE PA (A6Rl ) /\ND MOD (A6R2) FILAMENT ADJUST POTENTIOMETERS TO 
THEIR CCW POSITIONS. 
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4.3 INITIAL WIRING CHECKS: 

4. 3.1 

4.3.2 

PREP 

CHK 

0 74 - 5225-061 

PRIOR TO CONNECTING AC POvJER TO THE TRANSMITTER, PERFORM THE FOLLOWING 
TESTS: 

CONTINUITY CHECKS: 

VERIFY THE CORRECTNESS PER THE SCHEMATIC OF THE MAIM AC POWER \,JIRING, 

THE. HI GH VOLTAGE POWER SUPPLY WIRING INCLUDING THE METERING/OVERLOAD 

RESISTORS, AND THE BIAS POWER SUPPLY WIRING TO THE SWITCHMOD CARD (A9A3) 

CONNECTOR. 

CONTROL CIRCUIT CHECKS: 

CONNECT A LAB 28 VPS (4 AMP) TO THE 28V BUSS IN THE TRANSMITTER AND 
THEN CHECK FOR PROPER OPERATION OF THE CONTROL CIRCUITS. JUMPER THE 

AIR SW ITCH A9S3 TO PERMIT OPERATION OF THE FILAMENT RELAY AND THE PLATE 

CONTACTOR. VERI FY OPERATION OF THE INTERLOCK CIRCUITS AND THE CONTROL 
RELAYS ON A7Al. 

ALSO VERIFY OPERATI ON OF THE LIGHTS IN THE CONTROL CIRCUIT PUSHBUTTONS 

AND CHECK THE 28V METERING CIRCUIT ON THE DC TEST METER A5M2. 

FOR PROPER OPERATION OF THE CONTROL CIRCUITS THE REMo-! 1: FIL OFF 
(A7AlTBl-3&4) MUST BE JUMPERED, THE REMOTE PLATE OFF (A/AlTBl - 7&8) 
MUST BE JUMPERED, AND THf. BI/t~ CIRCUIT_ BREAKER (A6CB2) Mus·, BE !(I.I 

THE ON POSITION. ff/\ REMCJTE INTERFACE CON"fROL. UNrT ·(CPN 617--9/21 -·002 ) 

IS INSTALLED, THE JUMPERS ON A7AlTBl ARE NOT REQUIRED. 

WITH ONLY 28V APPLIED, AN OVERLOAD ~HLL BE IND ICATED ON THE CONTROL 

CARD 'AND PREVENT HP ON OR LP ON OPERATION. PULL THE CONTROL CARD 
OUT TO DISCONNECT IT TEMPORARILY FOR THIS TEST. 

. . 
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4.4 

4.4 . 1 

4.4.2 

OUTPUT NETWORK TUNING: 

INSTALLATION OF COMPONENTS: 

USING THE 315R-l OUTPUT NETWJRK TUNING CHART, (FIGURE 9.3), INSTALL THE 

PROPER COILS. AND CAPACITORS fOR Tl-If DESIRED OPERATING FREQUENCY: 

BAND 540-700 710-930 940-1230 1240-1600 

NODEl A9Ll (µH) 120 120 120 82 

N2 A9L2 ( µH) 120 82 82 82 

CPL A9L3A (µH} 150 150 150 150 

CPL A9L38 (µH) 150 150 NONE NONE 

N2 A9C7 ( pF) 1200 I lQQQ 750 510 

N3 A9C8 (pF) 1500 .1200 1000 750 

N4 A9C9 (pF) 2000 ·1200 1000 750 

3RD A9Cl0 ( pF) 330 220 BO 82 

3RD A9L7 (µH) 28 28 28 28 

APrROXIMATE SETTINGS: 

c,:·_T THE PA TUNING CAPACITOR TO THE APPROXHVffE CAPACITY (B': SETTING IN M 

·1HE PROPER NUMBER OF .TURNS FROM THE t;1AX C (LO\•! FREQUE!'lCY) END) ·· FI GURF q.4, .. f. 
AND THE. TAPS ON THE COIL~ TO THE lURN P'.DlCAl ED IN THE 3E,R ·1 OUTPUT NEHJORK .p 
1 UN ING CHART FOP. THE DESIRED OPF.RAHN(:i FREQUENCY . M -$ i J 

TO ACHIEVE THE PROPER QIN NODE 1 , THE CAPACI TY MEASURED FROM THE 1UBE AN0DE 

TO GROUND WITH THE CONNECTION TO THE NOOE 1 COIL DISCONNECTED, SHOULD BE AS ~ 
SHOWN ON THE CURVE OF FIG. 9 . fi . . ~ 

TH[ CORRECT CAPACITY WILL MEASURE 545 n/-90° AT '!'hi: (wtkiffi NG FREQUENCY ON THE i . 
VECTOR ,IMPEDANCE METER. ( L7 MUST BE SET APPROXIMATELY CORRl:L'i' Bl:FORE SETHNG C6)( 

SET THE 3RD HARMONIC RESONATOR CAPACITOR (A9Cl0) TO ITS CORRECT VALUE BY DIS

~ONNECTING IT COMPLETELY FROM THE CIRCUI1 AND MEASURlNG lTS J.MPEDANCE AT -rHE 

FOLLO~JING FREQUENCIES DEPENDING ON THE !;/\ND OF OPERATION: 

CAPACITY 

82 pF 
130 pF 
220 pF 
330 pF 

OHMS AT -90° 

1210 
995 
778 
689-

FREQUENCY -KHZ 

J_@O. 
12311 

930 
70Cl-

BAND 

4(1240-1600 ) 
3( 940-1230) 
2{ 710- 9~0) 
1 ( t'.:40- 700) 

AT THE LOW END OF THE LOvJ B.AND IT MAY BE: NECESSARY ·: .-, USt. SUGHll Y MORf:. THAN 

330 pF TO TUNE A9L7 TO THE 3RD HARMONIC . 

...;:;;;._ . ..,• --• r ... - • - ----··- - -- --· - ---
.... - ·= J - ~ ·~ . . 
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WITH THE 50 OHM DUMMY LOAD CONNECTED, AND USING THE VECTOR IMPEDANCE 
METER TO MEASURE THE NODE IMPEDANCE, FINE TUNE THE OUTPUT NETWORK dY 
FINELY ADJUSTING THE TAPS ON THE COILS AS FOLLOWS (SEE FIGURE 9.l)i 

-
STEP SHORT l O GND MEASURE l-J e ADJUST VALUE : 

* 1 NODE 3 NODE 4 OUTPUT SEE+FIG. ;9_5 
f ()l lPLI NG TAP ,, -10%. : . 

2 NODE 3 NODE 4 LS TAP 0° + 10° ! - : 
REPEAT STEPS 1 - 2 UNTIL BOTH VALUES ARE OBTAINED. ' ' 

* 3 NODE 2 NODE 3 NODE 3 -- 4 SEE+FIG . 9.5 
rnl lPI TNG TL\.P , ,,..• :..10% i 

4 NODE 2 NODE 3 L4 TAP 00 + 100 r 

REPEAT STEPS 1 - 4 UNTIL ALL VALUES ARE OBTAINED. 

* 5 NODE 1 NODE 2 L3 TA~ E+FI G· . . 9 , 5 
· -10% 

6 NOUE 1 NODE 2 L2 TAP o0 + 10° 
- . ---- -

REPEAT STEPS l - 6 UNTIL ALL VAL.UES ARE OBTAI~ED. 

* 
,~Et~- =tl TUBE-- -NODF y ~- T ··-r ~200<i.( COV t.!1 -7 NONE 

- - flJ1L.. ·_ COUPLING IJlL .. : _ _____ Q~}.,,,_ 

8 NONE TUBE . I ·1 TAP I 0° + 10° ' 
NODE - ' -

REPEAT STEPS l .. 8 UNTIL ALL VALUES ARr. OBTAI NED. 

9 ADJUST Cl FOR 0° AT NODE l. 
. -

10 ADJUST L7 TAP AND ClO' FOR HIGH"l AND o0 , PHASE AT THE 3RD 
HARMONIC Or THE OPERATING FREQUENCY MEASURED AT 
THE PA TUBE ANODE.(SET WITHIN 10 KHz AT 3RD). 

REPEAT STEPS 9 - 10 UNTIL ALL VALUES ARE OBTAINED. 

* NOTE: NODE 4 IS V[RY LOW O AND THEREFORE REACTS HEAVILY WITH NODE 3. IF A 
COMPROMISE MUST BE ~EACHE D, FAVOR THE ACCURACY OF NODE 3 AND LET NODE 
4 HAVE THE LARGEST ERROR. 

FINAL PARAMETERS CHANGE WHEN REAR COVER IS INSTALLED. THIS NORMALLY 
DROPS THE NODE l MAGNITUDE ABOUT 200n: 

AT THE LOW END OF BAND l, THE TAP ON Ll MAY REACH THE END -OF THE COIL. 1 

IF SO, USE C6 TO REACH PROPER TUNING. 

r __ .,...._,,.,_---··-----------~ 
SIZE CODE IDENT NO. DWG NO. 
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ADJUST THE RF ARC SENSOR ARC GAP A9El2 FOR A SPACING OF .312 INCHES. 
ADJUST THE ARC GAPS ON A9Tl TO A SPACING OF .010 INCHES EACH (A9E9 & 10) . 

• 31 ;z_ 

AD,JUST THE FRONT (TO GROUND) MODULATOR AP-C GAP TO·* INCHES (A9Ell). 
ADJUST THE REAR (TO HV) MODULATOR ARC GAP TO .312 INCHES (A9El3). 

5 .0 PRELIMINARY ADJUSTMENTS ( FILAMENTS ON): 

- 014-522!>-051 

THE FOLLO\.JING ADJUSTMENTS SHOULD BE MJl.DE t,JITH FILAMnlT POI-IER APPLIED TO 
THE EQUIPMENT. ALL FUSES (EXCEPT THE DRIVER P.S.) SHOULD BE INSTALLED, 
THE LOW VOLTAGE CIRCUIT BREAKER ON, BIAS CIRCUIT BREAKER ON, AND THE HV 
CIRCUIT BREAKER OFF. IN THIS CONDITION THE FILAMENT OFF LIGHT AND THE 
PLATE OFF LIGHT SHOULD BOTH BE ON. 

PRESS THE "FILN!ENT ON" SH ITCH. THE FIL/\r1ENT OFF LIGHT SHOULD GO OUT 
AND THE FILAMENT ON LIGHT SHOULD COME ON AND THE BLOHER SHOULD BE ON. 

THE DUMMY LOAD INTERLOCK SHOULD BE CONNECTED BETWEEN TERMINALS 10 AND 
11 ON A7TB2. 

ADJUST THE AIR SWITCH A9S3 TO ACTUATE HITH THE BLOWER ON AND TH~ FRONT 
DOOR CLOSED. BACK OFF THE ADJUSTMENT SLIGHTLY AND VERIFY THAT THE Arn 
si.JITCH OPERATES CORRECTLY (OPENS) \1/HEN THE DOOR -rs ·OPl:Nrn n MAY BE 
NECESSARY TO ADJUST THE LOCATION OF THE MICROS~Jl'I CH ~-10U~ff "d11G O,~ 1 :H· AIR 
SWITCH ASSEMBLY TO GET THE PROPER TRAVEL ON THE DlAPHRAM SQ 1HE A1R -

S~/ITCH CAN BE SET CORRECTLY. BE CElffAIN THAT THE MICROSl-iflCI, I~ 
SECURELY FIXED IN POSITION EVEN IF NO ADJUSTMENT IS REQUIRED. ALSO 
VERIFY THAT THE BLOWER IS ROTATING THE RIGHT DIRECTION TO GEl. FULL 
AIR FLOW. A VERY QUIET BLOWER IS PROBABLY GOING THE WRONG WAY. 

SIZE CODE IDENT NO. DWG NO. 
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5.1 FILAMENT VOLTAGE: 

SET THE AC TEST ~1ETER SWITCH TO "PA FIL "POSITION AND ADJUST THE PA 
FILAMENT ADJUST (A6Rl) TO OBTAIN ~ON THE AC TEST METER. 

7-o 
SET THE AC TEST METER SWITCH TO 11 MOD FIL 11 POSITION AND ADJUST THE 
MODULATOR FILAt·~ENT ADJUST (A6R2) TO OBTAIN 'J-.3'( ON THE AC TEST METER . 

.,,,, $'" 

VERIFY WITH IRON VANE TEST METER AT FILAMENT CONNECTICNS. 

IF THE FILAMENT REGULATOR OPTION IS INSTALLED (T2) IT MUST BE CONNECTED 
AND THE JUMPER ON A7TB1-14 TO 15 REMOVED. MEASURE THE AC VOLTAGE OUTPUT 
ON TERMINALS 15 AND 16 OF A7TB1. RESET THE PA FILAMENT TRANSFORMER 
TAPS TO 240 V TAP (SEE PARAGRAPH 4.1). 

5.2 TEST METER READINGS: 

CHECK BOTH THE AC AND DC TEST METERS FOR THE FOLLOIWNG APPROXIMATE 
READINGS TO VERIFY THAT THE LVPS ARE FUNCTIONING PROPERLY: 

METER POSITION READING 

AC f/JA 
WILL BE A FUNCTION 

27 D t fllESE READINGS 

AC 0B ?.10 OF THE TEST 
AREP.. LINE 

AC 0C 2·1 U .. J VOUAGE . 
i' 

AC PA r·1.L ~ 7.S-

AC MOD FIL ~ .7. :t-

DC -12 12 

DC - 6 6 

DC + 5 5 

DC +12 12 

DC +28 28 

DC Ecc 0 

DC Ic 0 

DC HV 0 (PLATE OFF) 

! 

SIZE CODE IDENT NO. DWG NO. 
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~ATE CURRENT METER AND HVPS OVERLOAD: 

TURN THE POWER TO THE EQUIPMENT OFF AND CONNECT THE ADJUSTABLE 28 V POWER 
SUPPLY AS SHOWN IN FIGURE 9.2. RETURN POWER TO THE LOW VOLTAGE CONDITION. 

ADJUST THE 28V Pm•JER SUPPLY TO OBTAIN l. 25 AMPS DC AS INDICATED ON THE 
PRECISION AMMETER . THE FRONT PANEL PLATE CURRENT METER (A5M4) SHOULD 
INOICATE 1.25 + 2% AMPS. 

WHH THE RECYCLE S\iJITCH (A3S2) IN THE 110FF 11 POSITION, SET THE 28V POMER 
SUPPLY TO OBTAIN l .l AMPS DC AS INDICATED ON THE PLATE CURRENT METER 
(A5M4) AND ADJUST THE HVPS 0/L ADJUST~1ENT (A3Rl) UNTIL THE HVPS 0/L 
INDICATOR (A3CR3) LIGHTS. REPEAT BY INCREASING THE CURRENT SLOWLY TO 
1.1 AMPS TO BE SURE THE TRIP POIMT IS ACCURATELY SET. 

5.4 BIAS POWER SUPPLY: 

. 
I 
I 

r, 

5.!.i 

- 071-522~011 

DANGER ! ! ! 

FOR THIS TEST BE SURE THAT THE HVPS 

CIRCUIT BREAKER (A6CB3) IS IN THE 

"OFF" ( DOHN) POSITION!!! 
- - -·--·---- c--

WITH THE HVPS CIRCUIT BREAKER A6CB3 OfF AND THE PLATE OFF, MEASU~E fHE l , 
PLUS AND MINUS 125V OUTPUT OF THE BIAS PO\•JER SUPPLY HHEN THE BIAS 
CIRCUIT BREAKER IS TURNED ON. MEASURE FROM A7A3-E7 (+125V) AND 
A7A3-E5 (-125V) REFERENCED TO A7A2 -E6. SWITCHMOD CARO SHOULD BE 
INSTALLED FOR THIS TEST . TURN BIAS CIRCUIT BREAKER "OFF" BETv/EEN t-~EASUREt1ENTS. 

SWITCH FREQUENCY: 

USING A SCOPE PROBE FEEDING THE FREQUENCY COUNTER, ATTACH THE PROBE 
(10:1) TO A2TP5 NEAR TERMINAL 4 OF A2U5 (µA 710 COMPI\RI\TOR). Tf:i.S 
MEASURES THE TRIANGLE OUTPUT FROM THE FUNCTION GENERATOR A2Ul. ADJUST 
THE "SlHTCH FREQUENCY ADJUST" CONTROL (A2R62) TO SET THE FREQUENCY TO 
70. 0 kHz. COVER MUST BE RH10VED FRm'. AZ ( PHM CARD) AND CARD PU\CED ON 
EXTENDER FOR THIS ADJUSTMENT. 

SIZE CODE IDENT NO. DWG NO. A 52151 669-8201 
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5.6 RF EXC ITER FREQUENCY: 

CONNECT THE COUNTER TO THE FREQUENCY MONITOR JACK A7J l . SE LECT 
OSCILLATOR l. SET THE "OSCILLATOR l FREQUENCY ADJUST" CONTROL (AlC2) 
FOR THE DESIRED OUTPUT FREQUENCY. MAKE SURE Al Jl IS STRAPPED FOR THE 
CORRECT DIVISION (1080 KHZ OR ABOVE~ 2, JUMPER l & 3, BELOW 1080 KHZ 
~ 4, JUMPER 1 & 2 AND 3 & 4). 

SELECT OSCILLATOR 2. SET THE "OSCILLATOR FREQUENCY ADJUST" CONTROL (AlC9) 
FOR THE DESIRED OUT PUT FREQUENCY. IF ONLY ONE CRYSTAL IS SUPPLIED, SHITCH 
IT FROM OSC. l ANO THEN ADJUST OSC. 2. IF CUSTOMER HAS ORDERED A SPARE 
CRYSTAL, BE SURE IT IS INSTALLED AND ADJUSTED. IF ONLY ONE CRYSTAL IS 
USED, RETURN IT TO OSC. l. 

5.7 RF PULSE WIDTH: 

5.8 ~ 

t 
j~~ - ~:a 
5. 9 

fl 
5. 10 

- 074-m!>0SI 

CONNECT A SCOPE TO THE FREQUENCY MONITOR OUTPUT A7Jl. ADJUST THE ''PULSE 
WIDTH" CONTROL AlR20 FOR A 120° (l/3) \HOE NEGATIVE GOING PULSE. THIS 
CORRESPONDS TO A 120° POSITIVE GOING PULSE AT PIN 14 ON THE RF EXCITER CARD. 

DC REFERENCE: 

MEASURE THE DC ( +) VOLTAGE TO GROUND AT TERMINAL 15 OF THE PWM MODULE. 
USING THE FRONT PANEL "RAISE" ANO ''LOl•IER" SW IT CHE~ ADJUST THE VOLTAGE 
TO +3 .0 V. NOTE THAT THE LIGHTS IN THE SWITCHES tRE TURNED ON WHEN THE 
BUTTON IS DEPRESSED. THIS HILL SET THE PLATE VOUAGE TO APPROX IMATELY 
3 kV FOR THE NEXT STEP IN TH IS PROCEDURE. AL SO MAKE SURE THAT THE LOW 
POWER ADJUST (42R37) ON THE PWM CARO IS SET IN ITS MAX CCW POSITION. 

RF DRIVER OVERCURRENT: P'/... T. o rv. 

TURN FIL OFF, INSERT DRIVER P.S. FUSE . TURN FIL ON AND OBSERVE THE RF 
DRIVER le (3.0 AMPS) ON THE MULTIMETER. ADJUST THE OVERCURRENT TRIP 
ADJUSTMENT (A9A4Rl03) CW UNTIL THE RF DRIVER le SHUTS OFF. BACK OFF IN 
THE CCW DI RECT ION 1/2 TURN . 

PA NEUTRALIZING: 

OBSERVE THE OUTPUT OF THE PA NET\-JORK AT A9J l \·JITH THE DUMMY LOAD CONNECTED 
AND THE FILAMENTS AND RF DRIVER ON. ADJUST THE PA NEUT CAPACITOR A9C29 FOR 
MINIMUM SIGNAL ON THE SCOPE. IF THERE IS LESS THAN 1.5" BETWEEN THE NEUT 
PLATE ANO THE TUBE ANODE , CHANGE THE VALUE OF A9Cl4 TO ACHIEVE MORE SPACING. 
BE SURE THAT THE HV- CIRCUIT BREAKER IS OFF ANO THAT THE HV IS NOT ENERGIZED. 

SIZE CODE IDENT NO. DWG NO. 

A 5215l 669-8201 

SCALE IREV A j SHEET 14 
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6.0 FINAL ADJUSTMENTS (HP AND LP}: 

-

- 0l4-521S-Dll 

D/1.NGER ! ! ! 

BEFORE DISCONNECTING OR RECONNECTING ANY 

COMPON ENT IN THE TRANSMITTER, USE THE 

SHORTING STICK TO BE SURE CIRCUIT IS SAFE . 
~-------------------' 

THE FOLLOl~ING ADJUSTMENTS SHOULD BE MADE lflTH ,l\LL FUSES INSTALLED, ALL 

THREE CIRCUIT BREAKERS (LV, BIAS,AND HV) ON , AND THE TRANSMITTER RF 

OUTPUT CONNECTED INTO THE DUMMY LOAD. THE DUMMY LOAD INTERLOCK SHOULD 

BE CONNECTED BETWEEN TERMINALS 10 AND 11 ON A7TB2. IN THIS CONDITION 
THE FILAMENT OFF LI GHT AND THE PLATE OFF LIGHT SHOULD BOTH BE ON . 

I 

FOR THE INITIAL TURN ON OF HV THE FOLLOWING PROCEDURE SHOULD BE USED: 

REMOVE THE RF DRIVER MODULE. CONNECT THE PLATE OF THE PA TUBE TO 
GROUND (CHASSIS) THROUGH A SHORT ( NOT LONGER TH.A.N 6 INCHES} CLIP LEAD. 

CUT THE HV IN HALF (APPROXIMATELY ?kV) BY DISCONNECTING THE THREE 
SECONDARY LEADS ON TERMINALS 19, 20 AND 21 OF THE HVPS TRANSFORMER 11. 
CAREFULLY TAPE THESE DISCONNECTED LEADS SO THEY HILL NOT COME IN CONTACT 

WITH ANYTHING. CONNECT THE COLLECTOR OF A2Q2 ON THE PWM CARD TO GROUND 

WITH A CLIP LEAD TO BYPASS THE RF DRIVER CURRENT DE-KEY CIRCUIT . 

PRESS THE "FIL ON" SWITCH. VERIFY THAT THE RF DRIVER IC IS ZERO . OBSERVE 

THE HV ON THE MULTIMETER. IT SHOULD BE ZERO. PRESS THE "LP ON" Sl•/ ITCH. 

THE HV SHOULD COME ON TO APPROXIMATELY 7kV. TH~ PLATE VOLTAGE AND PLATE 

CURRENT SHOULD STILL READ ZERO. SLOHLY TURN THE LO~! POHER ADJUSTMl1fr, A2R3. . - • 
CH UNTIL THE PLATE VOLTAGE BEGINS TO RISE ABOVE ZERO. ADJUST IT UNTIL 
THE PLATE VOLTAGE READS APPROXIMATELY lkV. /\T THIS POINT THE PLATE 
CURRENT SHOULD BE APPROXIMATELY 250 ma. PRESS THE "HP ON" SWITCH. THE 

PLATE VOLTAGE SHOULD INCREASE TO ABOUT l.5kV. USE THE RAISE/LOWER BUTTONS 

TO ADJUST THE PLATE VOLTAGE TO ABOUT 2.5kV. AT THIS TIME THE PLATE 

CURRENT SHOULD BE APPROXIMATELY 400 ma. NO RF POWER OUTPUT SHOULD BE PRESENT . 

THE ABOVE PROCEDURE VERIFIES THE BASIC OPERATION OF THE 70 KHz SWITCHING 

MODULATOR USING THE PA TUBE IN ITS ZERO BIAS CONDITION AS A LOAD. AFTER 

COMPLETTION OF TH IS PROCEDURE, TU RN OFF THE TRANS11ITTERS AND RE-INSTALL 

THE RF DRIVER MODULE, REMOVE THE CLIP LEAD FROM THE PLATE TO GROUND ON 

THE PA TUBE, RECONNECT THE LEADS TO TERMINALS 19, 20 AND 21 OF THE HVPS 

TRANSFORMER SECONDARY , AND REMOV E THE JUMPER TO GROUND FROM THE COLLECTOR 

OF A2Q2 ON THE PWM CARD. 

PRESS THE "HP ON" SHITCH. THE FILAMENT OFF LIGHT SHOULD GO OUT, THE 

FILAMENT ON LIGHT COMES ON, THE PLATE OFF LIGHT GOES OUT, AND THE HP ON 

LIGHT COME ON. 

THE PLATE VOLTAGE METER A5M3 SHOULD INDICATE APPROXIMATELY 5kV, AND THE 

PLATE CURRENT METER SHOULD READ APPROXIMATELY 1.25A. (3.6kV AND 0.9A 
FOR THE 314R-2). 

H1t-1EDIATEL Y ADJUST THE "PA TUNING" A9C6 FOR THE PLATE CURRENT DIP. 

NOTE: THE RF POWER OUTPUT 
BY CHECKING THE LINE CURRENT SIZE CODE IDENT NO DWG NO. 

RF AM~IETER. IT SHOULD READ A 52151 669-8201 

SLIGHTLY AROVF. 1tr·AMPS ( 7 AMP:<J-___:_....1.===:::::;::===:t---------------l 

FOR THE 314R-2) SCALE IREV A !SHEET 15 
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-

6.1 PA LOADING AND RF PULSE WIDTH: 

DP.NGER ! ! ! 
USE SHORTING STICK TO RH10VE MIY STORl:D 
ENERGY BEFORE CON~IECTING OR DISCONNECTIMG 
THE HV METER. 

TURN THE TRANSMITTER OFF AND CONNECT THE PRECISION HV VOLTMETER FROr 
A9C24 TO GROUND (-VOLTAGE, GROUND IS+). RE/.\PPL Y POl•JER TO THE TRANS-
MITTER AND USHIG THE FRONT PANEL "RAISE" AND "LOHER" SHITCHES, J'i.DJUST 
THE PLATE VOLTAGE TO OBTAIN 5.0 kV ON THE PRECISION PLATE VOLTAGE METER. 
THE FRONT PANEL VOLTMETER SHOULD READ 5.0 kV+ 2%. (3.6 kV ON THE 314R-2). 

I -

ADJUST THE "PULSE \,JIDTH" CONTROL (AlR20) VERY SLIGHTLY ON THE RF EXCITER 
MODULE (A2) FOR /\ PEAK IN RF POHER OUTPUT l-!ITHOUT ALLOHING THE PU\TE 
CURRENT TO RISE, I.E . , OBTAIN THE BEST PA EFFICIENCY WITHOUT DEVIATING 
MORE THAN l•o FROM THE 120° PULSE WIDTH SET IN PARAGRAPH 5.7. 

AT TH IS LEVEL THE PLJl.TE CURRENT SHOULD READ l . 25 At'.PS + 25 ma ( 0. 9/\ FOR 
THE 314R- 2). IF THIS PL/\.TE CURRENT IS NOT /l.CHIEVED, ADJUST THE TAP ON 
COIL- A9L3 TO EITHER INCREASE OR DECREASE THE LOADING ON THE PA AS NECESSARY 
TO OBTAIN THE DESIRED CURRENT AT 5.0 kV. INCREASING THE INDUCTANCE OF 
J\9L3 HJCREASES THE LOADING ON THE PA (INCREASES PA PLATE CURRENT /\T 
5.0 kV). 

AT THIS THIE THE ANODE WAVEFORM (AT /\9C46) SHOULD BE THE HIGH EFFICIENCY 
WAVEFORM SHOWN BELOW. 

TURN THE POHER OFF AND REMOVE THE PRECISION DC VOLTMETER. 

6.2 LOW POWER AND MOD MONITOR: 

SWITCH TO LOW POWER. SET LOH POWER ADJUST A2R37 FOR THE DESIRED POWER 
OUTPUT AS SPEC I FI ED IN THE TR,L\NSmTTER \·/ORK ORDER. 

ADJUST THE TAPS ON HIE t10D POtHTOR SAMPLE COIL A9L6 TO OBTAIN 30 Vpp 
OUTPUT WHEN CONNECTED TO THE SCOPE AND MOD MONITOR IN BOTH HIGH POWER 
AND LO\-/ POl-!ER. 

SIZE CODE IDENT NO. DWG NO. A 52151 669-8201 

SCALE REV A SHEET 16 
- 014-112!>-011 
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6.3 OVERLOAD RECYCLE: 

USE A TEST LEAD TO GROUND TERMINAL 14 OF HVPS 0/L RELAY A3Kl. \>/ITH THE 
"RECYCLE" Sv/ITCH ON, GROUNDING THIS POINT SHOULD CAUSE THE S\•!ITCHING 
MODUU\TOR TO STOP smTCHING THUS REDUCING THE PU\TE VOLTAGE ,l\ND RF OUTPUT 
TO ZERO. REMOVING THE GROUND \IJI LL I\LLQl,J THE OUTPUT TO RETURN TO NORr:P.L. 
A SERIES OF FOUR SIMULATED OVERLOAns SHOULD CAUSE THE HV CONTACTOR TO 
OPEN AND REMOVE THE H\/ . PUSH THE "HP ON" TO 1'ETURM TO P0\1!ER OUTPUT. THE 
SEQUENCE OF FOUR OVERLOADS MUST OCCUR WITHIN FIVE SECONDS OR LESS TO 
REMOVE THE HV. A SINGLE SIMULATED OVERLOAD SUSTAINED FOR MORE THAN ONE 
SECOND SHOULD ALSO CAUSE THE HV TO BE REtiOVED. 

~HTH THE "RECYCLE" S\HTCH OFF, J\NY SINGLE OVERLOAD \HLL RD!OVE HV. 

REtiOVHIG THE DUn-1Y LO/.\D INTERLOCK man /l,9TB2- l O SHOULD CP,USE THE 
SWITCHING TO STOP BUT NOT DROP THE HVPS . 

6.4 AUDIO AND CLIPPING LEVELS: 

THE Pl;/~~ CARD ( J\2) MUST H.IWE THE COMMOM MODE AND OFFSET ,l\,DJUSTMENTS 
COMPLETED PRIOR TO THESE TESTS. 

6.4.l AUDIO TRACKING: 

DURING THIS TEST USE A LOW POWER LEVEL OF l kW OR LESS. GO TO HIGH 
PO~ER AND FEED 1000 Hz TO TRANS~ITTER TO GET 90% MODULATION. REDUCE 
POl·JER OUTPUT AND NOTE TH/\T t':ODULATION PERCENTAGE TRACKS IHTHIN + 0.5 dB. 
IF NOT, RESET AUDIO TRACK A2R26 SLH':HTLY AND REPE/.\T PROC EDURE UNTIL 
PO\>JER TRACKING IS OBT/\INED. ~ADJUST /\UDI0--1lli'SJ<.1Nl~ iN LOI-! POHER AMO 
RESET_ AUOIQ HIPUT LEVEi. .A$_NEC~S~ARY pl_ HIGH JOHER. IF TH~ L(]flST~---___ -"'\ 
CONTROL IS TOO FJ\.R OFF, IT t'./W H/\VE l O BE ADJUSTED BEFORE SATISFACTORY ' 
AUDIO TRACKING CAN BE ACHIEVED . 

6 .4 . 2 CARRIER SHifT : 

IM HIGH PO\.-iER OPERATION, APPLY A 400 Hz TONE A.T 95% t!ODULATIOM. NOTE 
CARRIER SHIFT t--lITH APPLICATION OF TONE. J\DclUST /l.2Rl!-9 CAR REG FOR 
EXACTLY 0% CARRIER SHIFT J\T 95% MODUL/\TIOM. - -

6.4.3 LF DIST: 

_ aT4-522S-0S1 

ADJUST THE LF DIST FOR MINIMW1 AUDIO DISTORTION HITH 95% ~,ODUU\TION IM 
HP AT 100 Hz . THIS SETTHJG C,L\N BE COt--1PROnSED LATER AT ANOTHER AUDIO 
FREQUENCY TO ACHIEVE THE BEST /\F DISTORTION OVEP. THE AUDIO RANGE. 

SIZE CODE IDENT NO. DWG NO. 

A 52151 669-8201 

-~ ,. 
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6.4.4 AF CLAMP ADJ: 

FEED l kHz AT 3 dB ABOVE 100% MODULATION TO TR/\.NS~4 ITTER ~HTH I PL SlHTCH 
OFF. TRANSMITTER WI LL OVERMODULATE SEVERELY ON NEGATIVE PEAK AND MAY 
RING ON THE POSITIVE PEAK . ADJUST CLAMP A2R58 CCH TO APPROXIMATELY 
130% POSITIVE MODULATION. THIS SHOULD BE VERIFIED BY OSCILLOSCOPE 
OBSERVATION. THE HV ~P.UST BE 13,700 V TO ACHIEVE 130%. SELECT T,11,PS 
ON THE HV XFMR AS REQUIRED TO GET THE NECESSARY HV. 

6.4.5 AF CLIPPER ADJUSTMENTS: 

SET IPL SWITCH A2Sl TO ON POSITION. 

APPLY lkHz TONE A.TONE dB ABOVE 100% r~ODULATION. NEGATIVE PEAK LIGHT 
HILL BE Otl. ADJUST A2R73 NEG LIMIT FOR 95% NEGATIVE MODULJl.TION. BE 
ABSOLUTELY CERTAIN THAT CARRIER LEVEL' METER ON MONITOR IS AT ZERO DEVIA
TION FOR THIS ADJUSTMENT. 

INCREASE SIGNAL LEVEL BY TWO MORE dB (THREE dB ABOVE 100% NEGATIVE 
MODULATION.) ADJUST A2R76 POS LIMIT TO CLIP AT 120% POSITIVE MODULATION. 

THESE SETTINGS ARE APPROXIMATE. FINAL SETTINGS SHOULD BE MADE JUST PRIOR 
TO COMt1ENCING THE BURN IN TEST. 11/ITH PROGRAM f10DUAL TION SET THE NEGATIVE 
LIMITER TO GET -95% t10DULJ\TION, BUT NOT -lOO~L SET THE POSITIVE LH~ITER 
TO GET +120% MODULATION, BUT NOT +125%. 

6.5 RF POWER METER AND VSWR OVERLOAD: 

- m-i11>0~1 

!~ITH THE "NORM/REV" SHITCH A9.t.6Sl IM THE NORMAL PuSITION (UP) JPER/.\H. 
THE TRANSMITTER INTO THE DUMMY LOAD f.\T THE SPECIFIED HP CAR!Ul:R LEVtL . 
SWITCH THE RF POWER ~1ETER TO THE "REFL ECTFD" POSiTIOt·! AND ADJUST "REF 
BJ\.L" CONTROL A9A6C6 FOR A MINIMUM RE.L\DING . CHANGE THE "NORM/REV" 
SWITCH TO THE REVERSE POSITION, REDUCE THE POWER OUTPUT TO 500 WATTS, 
AND SET THE RF PO\tJER METER TO THE "FOR\,JARD" POSITION /\ND ADJUST THE 
"FOR BAL" CONTROL A9A6C5 FOR A MHIIMUM RE/\DING . 

S\,JITCH THE RF PO\,JER METER TO THE "REFLECTED" POSITION AND fl.DJUST THE 
"REF CAL" CONTROL /\9A6Rl0 TO INDICATE 10% ON THE r-1ETER (12% IS FULL SCALE). 
ON THE CONTROL LOGIC MODULE SET THE "V\1/SR OVERLOAD ADJUST " TO JUST TRIP 
THE VSWR OVERLOAD AT THE 500 W LEVEL WITH 95% ~ODULATION AT 1000 HZ. 
RETURN THE "NORWREV" S\>JITCH TO THE "NORMAL " POSITION /\NO SET THE POHER 
OUTPUT TO THE SPECI FI ED HP LEVEL. PUT THE RF POvJER METER IN THE "FORHARD" 
POSITION AND ADJUST THE "HID CAL" CONTROL A9A6R9 TO INDICATE THE 100% 
ON THE RF POWER METER. 

I F THE RF AMMETER OPTION IS USED, VERIFY ITS CALIBRATION AT THE 
SPECIFIED HP LEVEL. 

-
SIZE CODE IDENT NO DWG NO. 

A 52151 669-8201 

--·· · 
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7.0 PERFORMANCE TESTS: 

THE FOLLOWING TESTS ARE TO BE PERFORMED ON A TRANSMITTER THAT HAS BEEN 
ADJUSTED IN ACCORDANCE WITH PARAGRAPHS 4.0, 5.0, AND 6 . 0 OF THIS 
SPEC I FI CATION: 

7.1 RF POWER OUTPUT: 

7.2 

OPERATE THE TRANSMITTER AT HP INTO THE DUMMY LOAD WITH NO MODULATION. 
THE POWER OUTPUT SHALL BE NOT LESS THAN 5.5 kW. THEN SET HP TO THE POWER 
LEVEL SPECIFIED BY THE SALES ORDER. (2.75 kW FOR THE 3l4R-2) 
OPERATE THE TRANSMITTER AT LP INTO THE DUMMY LOAD WITH NO MODULATION. 
THE POWER OUTPUT SHALL BE AS SPECI~IED BY THE SALES ORDER. 

RECORD BOTH THE PLATE VOLTAGE AND PLATE CURRENT REQUIRED TO ACHIEVE 
THE RATED POWER IN BOTH HIGH AND LOW POWER OPERATIONS. 

CALCULATE THE PA EFFICIENCY AT THE HIGH POWER LEVEL SPECIFIED ON THE 
SALES ORDER. 

2 
(IRF) (RDL) 
(EBB) (IB) 

EFFICIENCY X l 00 

CARRIER SHIF.T AND MODULATION CAPABILITY: 

MEASURE THE CARRIER SHIFT AS. INDICA'rED ON THE /i,M- MODlll ATlON MONITOR AT 
95% MODULATION LEVELS OF 400 HZ :IN BOTH'. :HP AND LP OPERATION" 

MODULATE THE HP CARRIER AT 1 kHz TO VERIFY THE 125% MODULATION CAPABILITY 
(IPL MUST BE IN THE "OFF" POSITION). 

7.3 AF RESPONSE AND DISTORTION: 

074-512>051 

MEASURE THE AUDIO FREQUENCY INPUT LEVEL IN dB AND THE PERCENT TOTAL 
HARMONIC DISTORTION AT 95% AND 50% MODULATION OVER THE AUDIO FREQUENCY 
RANGE OF 20 Hz TO 10,000 Hz. 

MEASURE AT THE HIGH POWER LEVEL AND AT THE LOl✓ POWER LEVEL SPECIFIED IN 
THE SALES ORDER. 

USE THE BELAR AMM- l MODULATION MONITOR AND MEASURE THE INPUT LEVEL 
IN dB REQUIRED TO MAINTAIN A CONSTANT NEGATIVE MODULATION LEI/EL. 

MEASURE THE NOISE LEVEL REFERENCED TO 95% MODULATION AT 400 HZ IN BOTH 
HP AND LP. 

IPL MUST BE IN THE "OFF" POSITION DURIMG THESE TESTS. 

SIZE CODE IDENT NO. DWG NO. 

A 52151 669-8201 

SCALE jREV A 
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7.4 BURN IN: 

- 0II-S22S-0SI 

OPERATE THE TRANSMITTER AT 5.5 kW (2.75 kW FOR THE 314R-2) INTO THE 
DUMMY LOAD v/ITH PROGRAM MODULATION FOR A PERIOD OF 16' TO 24 
HOURS. 

AT THE SUCCESSFUL COMPLETION OF THE BURN IN, RECORD THE TOTAL 
TIME OF THE HEAT RUN AND A COMPLETE SET OF METER READINGS FOR CUSTOMER HP 
OUTPUT MODULATED 95% AT 1 kHz, HP CARRIER, LP OUTPUT MODULATED 95% 
AT 1 kHz, LP CARRIER, AND WITH FILAMENTS ON ONLY. 

ALSO RECORD THE RF OUTPUT FREQUENCY READ BY THE FREQUENCY COUNTER. 

SIDE PANELS AND REAR PANEL WITH FLUSHING FAN OPERATING MUST BE INSTALLED 
DURING BURN IN. I 

THE FINAL SETTINGS FOR THE NEGATIVE AND POSITIVE LIMITERS IN THE IPL 
CIRCUIT SHOULD BE SET WITH PROGRAM MODULATION AT THE BEGINNING OF THE 
BURN IN AS FOLLOWS: 

WITH THE IPL SWITCH OFF, SET THE INCOMING PROGRAM AUDIO LEVEL TO JUST 
BARELY LIGHT THE +125% INDICATOR ON THE MOD MONITOR . TURN THE IPL 
SWITCH ON. SET THE NEGATIVE LIMITER TO LIGHT THE -95% INDICATOR BUT NOT 
THE -1 00% INDICATOR. SET THE POSITIVE LIMITER TO LIGHT THE +120% 
INDICATOR BUT NOT THE +125% INDICATOR. 

SIZE CODE IDENT NO DWG NO. 

A 5215l 669-8201 
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,--- ~It~ •~·· • 
:,: 
(/) 

._ 
STATION UNIT S/ N 
FREQUENCY DATE 

TECHNICIAN 

8.0 DATA SHEETS: 

0 THE FOLLOWING DATA SHEETS ARE FOR THE ADJUSTMENTS AND TESTS DESCRIBED IN 
z PARAGRAPHS 4.0, 5.0, 6.0, AND 7.0 ABOVE: 
"' ;i, 

3;1..SR-1 AM TRANSMITTER, CPN 622-3262-00l 0 

- ·· MECHANICAL INSPECTION COMPLETE OK 
8.1 INITIAL ADJUSTMENTS (COLD) : 

I 

8 . l. 1 TRANSFORMER TAPS: 

PLATE TRANSFORMER Tl 

28V TRANSFORMER A7Tl 

RF DRIVER TRANSFORMER A7T2 

BIAS TRANSFORMER A7T3 

LOGIC PS TRANSFORMER AlOTl ' -----

• PA FILAMENT TRANSFORMER A9T4 

MOD FILAMENT TRANSFORMER A9T5 

8 . 7.2 INITIAL POT SETTINGS: 

NEGATIVE CLIPPER A2R32 CW 

POSITIVE CLIPPER A2R33 01 

IPL S\HTCH A2Sl OFF 

PA FILAMENT ADJ A6Rl ccw 
MOD FILAMENT ADJ A6R2 cm 

- ·- ··- - . --- .. ~ .... ~ - ·-- . ,- ' ~ -
' 

. ~ 

'I 
' ' 

I ; - -· 

SIZE CODE IDENT NO DWG NO. REV A PREP A 52181 669-8201 
LTR 

CHK SCALE I SHEET 21 
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- · + -

J: 
rn 

-

8.1. 3 INITIAL WIRING CHECKS: 

8.1.3.l CONTINUITY CHECKS: 

AC POWER WIRING OK 
. 

HIGH VOLTAGE PS WIRING OK 
0 

BIAS POWER SUPPLY WIRING z OK 
<!) 

3: 
0 8.l.3 .2 CONTROL CIRCUIT CHECKS: ----

FILAMENT ON CIRCUIT OK 
' 

LP ON CIRCUIT OK 

HP ON CIRCUIT OK 

CONTROL RELAYS (A7Al) OK 

INTERLOCKS OK 

PUSHBUTTON LIGHTS OK 

28V METER OK ___ ,_,. __ 
-• 8.1. 4 OUTPUT NETWORK TUNING: 

8.1.4.l INSTALLATION OF COMPONENTS: 

FREQUENCY kHz 

NODE l COIL A9Ll uH 

NODE 2 COIL A9L2 uH 

COUPLING COIL A9L3 uH 

NODE 2 CAP A9C7A pF 
NODE 2 CAP A9C7B pF 

NODE 3 CAP A9C8A pF 
NODE 3 ~AP A9C8B pF 

NODE 4 CAP A9C9 pF 

RESONATOR CAP A9Cl0 pF 

RESONATOR COIL A9L7 uH 
- --··-·-- ... -.. -- .. ---~-------

- I ' 

.. 
. 

SIZE COPE !DENT NO DWG NO. REV PREP A 52151 669-8201 
LTR 

CHK SCALE I SHEET 22 A 
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STEAM POWERED RADIO.COM

8.1.4.2 APPROXIMATE SETTINGS: 

PA TUNING AND COILS SET OK 

8.1 .4. 3 FINAL SETTINGS: 

PA TUNING A9C6 pF 

NODE l TUNING A9L l ACTIVE TURNS •I 

NODE 1-2 COUPLING A9L 1 ACTIVE TURNS 
NODE 2 TUNING A9Ll ACTIVE TURNS 
NODE 2-3 TUNING A9L3A ACTIVE TURNS 
NODE 2-3 COUPLING A9L3B ACTIVE TURNS 

I 

NODE 3 TUNING A9L4 ACTIVE TURNS 
NODE 3-4 COUPLING A9L5 ACTIVE TURNS 
NODE 4 TUNING A9L5 ACTIVE TURNS 
OUTPUT COUPLING A9L5 ACTIVE TURNS 
RESONATOR A9Cl0 pF 

RESONATOR A9L7 kHZ ACTIVE TURNS 

8. 1. 5 ARC GAP SETTING: 

RF ARC SENSOR GAP ·SET TO . 312 INCHES CHtCK 
- -- - ~---- ' . . 

A9Tl GAPS SET 1'0 .. 010 INCHES CHECK 

FRONT MODULATOR GAP SET TO .250 INCHES CHECK 

REAR MODULATOR GAP SET TO .312 INCHES CHECK 

8.2 PRELIMINARY -ADJUSTMENTS (FIL ON) : 

DUMMY LOAD CONNECTED CHECK 

DUMMY LOAD INTERLOCKS CHECK 

AIR SWITCH SET AND ADJUSTED PROPERLY OK 

8.2.l FILAMENT VOLTAGE: 

PANEL METER PRECISION METER 

PA FILAMENT V V (7.3 :.lV) 

MOD FILAMENT V V(7.3:. l V) 

FIL REG VOLTAGE V 

SIZE CODE IDENT-NO DWG NO. 

A 52151 669-8201 ... -...., ___ 
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- ~ ,,.,..__::.:.· • 
I 
<.I) 

-
8.2.2 TEST METER READINGS : TYPICAL READING 

AC TEST METER 

-0 A V 

0 B V 
DEPENDS OM TEST 

~ STATION LINE 

0 C V 
VOLTAGE 

0 
z -
Cl PA FIL V (], 3 V} :;: 
0 
~ 

MOD FIL V (7.3 Vt 

DC TEST METER \ 

-12 V ( 12 V) 

- 6 V ( 6 V) 

+ 5 V ( 5 V) 

+12 V ( 12 V) ----
+28 - V ( 28 V) 

Ecc V (200 V) ~ 
7 i• 

Ic A (?. , 4 A) 

' HV V ( 0 V) 

8.2 . 3 PLATE CURRENT METER AND HVPS OVERLOAD: 

PRECISION AMMETER·: PLATE . CURRENT METER 

1. 25 
(1 .25 ~ 2%) 

HVPS 0/L SET FOR 1 .10 AMPS OK ,. 

8.2 .4 BIAS POWER SUPPLY: 

+125V OK 

-125 V OK 

·-- _ ,._, .. .,_ _ _._ .. -- --., r; (:: ~ 
,- I 

- -
. . .. 

. 
SIZE CODE IDENT NO. DWG NO . REV 

1-J PREP A 52151 669-8201 LTR 
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8.2.5 SWITCH FREQUENCY: 

SWITCH FREQUENCY kHz 
(70 .0 :!: 0 .5 kHz) 

8.2.6 RF EXCITER FREQUENCY : 

OSCILLATOR l FREQUENCY kHz 
(f + I Hz) 

0 -
OSCILLATOR 2 FREQUENCY kHz 

(f + l Hz) 
0 -

SPARE CRYSTAL INSTALLED OK 

I 8. 2.7 RF PULSE WIDTH: 

RF PULSE WIDTH SET TO 120° OK I 
8.2.8 DC REFERENCE: 

DC RE FERENCE SET TO 3V OK 

8. 2. 9 RF DRIVER' OVERCURRENT: 

SET 1/2T CCW FROM TRIP .POINT OK 
. .., ... ---- - ·· 

8.2. 'IO -! 
PA NEUTRALIZING ADJUSTED OK ~ - ---- - --- r 

' I 

PA NEUTRALIZING: 

8. 3 FINAL ADJUSTMENTS: 

DUMMY LOAD CONNECTED CHECI( 

CARRIER INTERLOCK OK CHECK ' --
11 FILAMENT OFF" LIGHT OK CHECK 

11 PLATE OFF" LIGHT OK CHECK 

"FILAMENT ON 11 LIGHT OK CHECK 

"HP ON" LIGHT OK CHECK 

PLATE VOLTAGE CHECK l 
PLATE CURRENT CHECK fi -
PLATE TUNING DIP OK CHECK 

7 SIZE CODE IDENT NO. DWG NO. 

A 52151 669-8201 
.. ~-- . 
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. -

8.3.l PA LOADING: 

PRECISION VOLTMETER 5 .0 kV CHECK 

FRONT PANEL VOLTMETER kV 
(5.0: 2%) 

PULSE WIDTH SET OK 
( l 2QO ~ 1 QO) 

PLATE CURRENT AMPS 
{l .25~0.025) 

HAVE FORMS I OK -
8.3.2 LOH PO\-JER AND t10D MONITOR: 

LOW POHER PLATE VOLTS l~ATTS 

MOD t10N ITOR SET TO 30 Vpp (HP & LP): 5V OK 

8.3.3 OVERLOAD RECYCLE: 

RECYCLE OK CHECK - - ~ -
. n 

I l SECOND OVERLOAD OK CHECK lJ - . - - . . -- - -

t ' SINGLE OVERLOAD OK CHECK - -- ~-
DUMMY LOAD INTERLOCK CHECK 

I 

8.3.4 AUDIO AND CLIPPING LEVELS: 

AUDIO TRACKING SET 
(: 0.5) 

dB 

CARRIER SHIFT SET 
(O) 

% 

LF DISTORTION SET OK 

AF CLAMP SET 
( +l30) 

% 

NEGATIVE CLIPPER SET % 
(-95) 

POS ITIVE CLIPPER SET % 
(+120) 

SIZE CODE IOENT No: DWG NO. 

A 52151 669-8201 

- SCALE !REV A I SHEET 26 
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8.3.5 RF POWER METER AND VSWR OVERLOAD: 

REFLECTED POWER BALANCE OK 

FORl~ARD PO~/ER BALANCE OK 

REFLECTED POWER CALIBRATE (F.S. = 12%) OK 
(SOOv/=10%) 

REFLECTED POWER OVERLOAD AT 95% MOD OK no~ 1) 

FORWARD POWER CALIBRATE I 100% = kH 

RF AMMETER At-~Ps 

RL = 

8.4 PERFORMANCE TESTS: 

8.4.l RF PO\✓ER OUTPUT: 
i 

.... 
HP RF OUTPUT EBB .kV I A kl,/ B -----. - (2. 75k~·! FOR 314R-2) • 

EBB 
kV IB A kW 

( cusTor1rn HP) 

PA EFFICIENCY % = HATTS 
{EBB)IT;l 

LP RF OUTPUT· . EBB kV IB A ~JATTS 
( CUSTot-1ER LP) 

8.4.2 CARRIER SHIFT AND MODUALTION CAPABILITY: 

% MODULATIOtl HP LP 

95 
(NMT 2%) 

+125% MODULATION OK 

SIZE CODE IDENT NO. DWG NO. 

A 52151 669-8201 
' -·~ -

~- . -- . 
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. • . . 

I 
(/) 

i---

8.4.3 AF RESPONSE AND DISTORTION: 

HIGH POWER 

FREQ 95~~ 50% 
Hz LEVEL-dBm - - THO-% LEVEL- aBm THO-% 
20 

0 50 
z 
<.!) 100 :.: 
C 400 ~ 

lK (REF) 

3K I 

5K 
7.5K 
l OK 

(NMT !_ 1 dB) (NMT 2%) 
NOISE LEVEL dB 

(NLT 60) 

LOW POWER 
• 20 

50 

100 
400 

lK (REF) 
3K 
5K 

7.5K 
1 OK 

NOISE dB 

·- --- - - - - -- -- - -·-...... • , -.,. r- \I .... . " . . 
I . -. . .. 

. . 
I• . 

,,._ 

SIZE CODE IDENT NO DWG NO. REV It PREP 
A 52151 660-8201 

LTR 
... 

CHK SCALE 1 SHEET 28 
0 74 -5225-0 81 A. 
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~ ' 
8.4.4 BURN IN: 

TIME HRS 

FREQUENCY OSC l kHz ) 
) (f0 .:!:_ l Hz) FREQUENCY OSC 2 kHz ) 

IPL SET WITH PROGRAM OK 

CARRI ER 95% MOD 
METER FIL ON HP \ LP HP LP 

~A - V 

0B - V 

0C - V 

PA FIL - V 

110D FIL - V 

-12 - V --
- 6 - V 

+ 5 - V 

+12 - V 

+28 - V 

Ecc - V 

Ic - A 

HV - kV 

EBB - kV 

Ia - A 

PF - % 

PR - % 

IRF - A 

SIZE CODE IDENT NO. DWG NO. 669-8201 A 52151 - -__ ,_,_...__ 
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--

o74-522s-rn 

M 

w 
Cl 
0 z 

.-
w 
Cl 
0 
z 

a:: 
0 
I-
< z 
0 
V, 
w 
,:,:: 

r--. 
_J 

en 
< 
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N 
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@ 
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> 
Cl: °' 0... Cl: 
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' ' .... 

' 

<..!) 

z ...... 
z 
:::::> r 
ex: 
a... 

0... 
_J 

SIZE 

A 
SCALE 

+ 

9.0 DIAGRAMS AND TEST SETUPS: 

FIGURE 9. l OUTPUT NEHJORK 
SIMPLIFIED SCHEMATIC 

CODE IDENT NO. DWG NO. 

52151 669-8201 
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' ----.-•--------------·---'>----~=· ..,,,_ _____________ _ 

-t-

074-5ZZHSI 

:> (/) 
.:,,:. Cl... 

> 
M:C 
r-

(/) + 
Cl... 

+ 

0 
::::, 
I
V) 

,...J. 
w 
C'\ 
c:c 

FIGURE 9.2 METER CALIBRATION AND 
HVPS OVERLOAD 

SIZE 

A. 
CODE IDENT NO. DWG NO. 

52151 669-8201 
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9.3 315R ~l NETWORK TUNING CHART 

NOM. BAND I l 2 3 
RNN FREQ. 540 620 700 710 820 930 940 1080 

ClO 330pF 330pF 330pF 220pF 220pF 220pFI l 30pF 130pF 
L7 20t 16V l 3t 18t 13t 9t 16µ 12t . 

3000 Rll 3000 3000 3000 3000 3000 3000 3000 3000 
* C6 5.41 pF 47lpF 417pF 411pF 356p_F 314pF 3llpF 270pF 

120µH 120µH l 20µH 12011H 120µH l20µH l 20µH l20µH 
L1 45t 42t 36t 44t 34t 28t 46t 37t 
L2T 7t 6t 5t 7t 5t'' 4t 8t 6t 

1250 R22 1400 1240 1070 1270 1110 I . 980 1270 1110 
Cl l200pF 7200pF l200pF lOOOpF l OOOpF lOOOpF 750pF 750pF 

I l 20µH l20µH l 20µH 82µH 8211H 82µH 8211H 82µH 
I L2 35t 28t 23t 35t 28t· 23t 28t 23t I 

L3A 56t 42t 30t 32t 16t 6t 56t 50t . 
L3B 56t 56t 56t 56t 56t 56t 0 0 

• 625 R44 660 580 500 730 640 I\ 560 660 570 
u CB l 500pF 1500pF l 500pF 1200pF 1200pF 1200pF lOOOpF lOOOpF 
; 

L4 44t 36t 28t 34t 27t 22t 24t 19t ' 
I 

350 t 400 R55 400 350 300 400 300 400 350 I 
I C9 ?OQOpF 2000pF 2000pF l200pF 1200pF 1200pF lOOOpF lOOOpF 

L5 50t 35t 23t 36t 30t · 1 2lt 3lt 22t 
L4T 35t 23t 12t 24t l 9t 1 lt 18t 1 lt 
50oT 29t l9t 12t 20t 16t/l 1 lt l 6t llt 

• *C6 CAN BE SET FOR 545n TOTAL REACTANCE AT :iic DA ANODE AT THE 
OPERATING FREQUENCY WITH Ll DISCONNECTED AND THE 3RD HARMONIC ! RESONATOR TUNED APPROXIMATELY. I 

' 

-

,, 
l 
I 

L/. 

DWG NO, l SH 

1 

I 
4 

1230 1240 1400 1600 

130pF 82pF 82pF 82pF 
9t : J 4t ll ;t 8t · 

3000 3000 3000 3000 
237pF 236pF 209pF l83pF 
120µH 82µH 82µH 82µH 

33t 38t 30t 25t 
5t 7t 5t 4t 

980 1400 1240 1070 
750pF 51 OpF 510pF 510pF 
82µH 82µH 82µH 82µH 
19t 25t 20t l 7t 
42t 51t 43t 39t 

0 0 0 0 
I 

500 660 580 500 
1 O_OOpF 750pF 750pF 750pF 

15t 2lt 16t l3t 

300 400 350 300 
lOOOpF 750oF 750pF 750pF 

l 5t 26t 20t 13t 
6t l 5t 9t 4t 
7t l 4t 9t 6t 
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D. Mefford J. Camp 

. 636-9690-001, P.A. Assembly (Compartment "B") 828E-l (MODIFICATION) 

Please rework all above noted assemblies, including those in test, 
in accordance with the following instructions. 

PARTS REQUIRED 

1 Each 919-0293-060, Capacitor, UCS-400-15S Item 
l II 139-0317-000, Flange, FM2 
1 II 640-9733-001, Bracket 
1 II 139-0736-000, Flange, FMOB 
1 II 640-9732-001, Bracket 
4 " 190-0026-000, Ceramic Post, 1. 511 

8 II 302-0034-000, Washer, Cork 
10" 343-0344-000, Screw, 10-32 x 5/16 NPB 
4 II 334-0046-000, Cap Nut, 10-32 
4 II 310-0100-000, Washer, lock, iHO PB 
1 II 139-1403-000, Flange, FM2B 

MODIFICATION PROCEDURE 

1. See Marked up Drawing Attachment #1. 

2. Remove old Capacitor ClO and associated mounting 
components and connecting straps. 

3. See Drawing Attachment #2. 

II 

II 

II 

ti 

II 

" 
II 

II 

It 

11 

196 
236 
238 
237 
235 

72 
79 

118 
107 

93 
234 

4. Assemble new Vacuum Capacitor assembly and install on 
upper left/top wall of Compartment "B" as shown. 

5. See Drawing Attachment #3. 

6. Affix new Flange, Item 234, to top of Plate Tuning Capacitor 
C6 as shown. 

7. At this time, see Jim Wisdom foi proper connecting straps 
to finish installation. (Part Numbers will be available for 
these items at a later date. " 

8 . This is a part of Revision "L". 

lL
P -. -- ~e -) 

JOHN P. CAMP~ 
Engineering 
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Compartment "B" 

I . "., .. int l11;• or r:ap a c lro r , c:6, P.A. Tuni.111•. Capaci tor. 

': 1:11 f '')'1 / A (. , C: n p ··c r c>w 
/ ~ l' J,. - 28x 3/P, NPR Pert Number of ClO 

--- --· 1~1 / ; (B ;," I.eek I' ll is on list of Frequency Select 
I tems! 

/ l Tl'W 

t ,,,,..,..,,..,. 
~ 

I ,, I 1 - J 2 x 7 / l Ii 

,- ,, r _ \ ~: -1 en / 
12(

1 ~ \ ---r NP!', 

!1(t-'1., ',-!t()t ---.._ " ,\ Ii';, +~ ---fs8\ -, Nut 
r a,~,· 1 , U I \J o_:;:IJ ~ ~/ • -~ l (I - J2 Nl' B 
,,.. Phr,c k':J4J·k 1- i"' I ~ --~/no Lock 
', l,'• -- - - - i:;.------ -~--=-- pp, 

, I <; "T· I a r r I \ J 1 
· • 

1
! ~ 8 ~ ·-----. I . - I fi-- __ ----fiti1/S crew 

--- .~, I ~ ~i; - Q 10-32.xS/8 
t , - - ~

1

J::.., ~ ~ Nl'B 

(U!l·-- ·· · -.:; .,- / u c;)V [I 
0

• k r- r •

1 

'I I ~ ~ • t ~ 1 

: "p ·•Ii I ( .l l ~ V 

' Lil,c-.!:L -- ,. __ -----* . ,l_ 1 1-l. Cap _____ .L__ ,-c---------=-i NOTE: 

·, ~ Screw Items marked "*" 
) 

rr r , l a r.ip 

' ' ·,. 

, .... - ;t. I 
• · 

.. 

r 

\ 

II 
L.: 
•l 

. ~ .. ...... 

\ - 28x3/8 shall be put in 

-- - =----· 

Capa<?ttor -CD 25-1000 pF 
15 kV 

~ ~~c r ew 
,l21' l 10 - J2x7/ l u 
-✓ '-:r-11 

~ b-- .-1yJ\ fflO Loc k 
I v Pll 

([.(! • ,.-, 

--~ Nut 
10-32 NP'fl 

r, a small plastic 
bag and attached 
to Item 57 if 
Capacitor ClO is 
not installed at 
this time! 

ROCKWELL INTERNATIONAL CORPORATION 
COLLINS DIVISIONS 

DALLAS, TEX 7~207 NEWPORT BEACH.CALIF 92663 CEDAR RAPIOS,IA 52406 I! I.. ,---------------+--~-------,--------------,------1 
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PA NEUTRALIZATION AND THIRD HARMONIC TUNING MODIFICATION 

315R-l/828E-l AM Transmitter 

1. This modification adds extension rods on A9C29 neutralizi ng capacitor 
(paddle) and A9C10 third hannonic resonator to allow adjustment under 
operating condition. This has become particularly important for trans
mitters operating in stereo mode • 

2. 

3. 

Materials • 

a. 1 ea . 
b. l ea. 
c. 2 ea. 
d. l ea. 
e. l ea. 

l/2 x 16" pheholic rod with threaded stud for A9G29, 
1/2 x 611 phenolic extension rod for item 11 a11

• 

Support post for items "a11 and 11 b". 
1/2 x 11 3/16" phenolic rod with 1" coupling for A9Cl0. 
Support post for item 11 d". 

Procedure 
a. Remove third harmonic coil A9L7 to make room for drill. Mark 

strap position on L7 so it will not be changed. 
b. Drill holes for two support postY shown in Figure lA to hold 

A9C29. The front post is mounted on the aluminum compartment 
floor just off the PA tube platform. 

c. The completed A9C29 tuning control will be shown in Figure 2B, 
and ~he small pin on the 16" rod will hit the rear support post 

• to prevent the A9Cl0 paddle from getting closer than approximately 
111 to the PA tube. 

---a.' Mount the ll 3/1611 rod for A9Cl O as shown in Figure 2A and 2B. 
The support bracket is mounted under the lip of the compartment 
after drilling two countersunk holes. 

e. When the rod installation is completed and with the neutral
ization adjustment 611 extension stowed, hold the RF Compartment 
rear cover in place and from the front, sight and mark the cen
ter for two approximately 111 diameter holes to be cut so that 
adjustments can be made with the cover in place. 

f. Reinstall A9L7. 
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"-'· 

636-9690-001 2 P.A. Assembly (Compartment "B") 828E-l/315R-1 (Modification) 

PARTS REQUIRED 

✓J Each 919-0293-060, Capacitor, UCS-400- tSS 

I Each 139-1405-000, Flange FM2 

vi each 643-7373-001, Bracket 

0 each 139-0736-000, Flange, FM0B 

..-1' each 64 3-73 72-00 I , Bracket 

IA each NL523W03-012, Ceramic Post, 1.5" 

0 8 each 302-0034-000, Washer, Cork 

0 l0 each 343-0344-000, Screw, 10-32 x 5/16 NPB~ 

0 4 each 334-0046-000, Cap Nut, I 0-32 

o 4 each 3 I 0-0 l 00-000, Washer, Lock, # 1 0 PB 

v( each 139-1403-000, Flange, FM2B 

MODIFICATION PROCEDURE 

I. See marked up drawing, attachment #l. 

2. Remove old capacitor ClO and associated mounting components and connecting straps. 

3. See drawing, attachment #2. 

4. Assemble new vacuum capacitor assembly and install on upper left/top wall of compa11ment 

"b" as shown. 

5. See drawing, attachment #3, 

6. Affix new flange, FM2B, co top of plate tuning capacitor C6 as shown. 

4212 S. Buckner Blvd .. Dallas. TX 75227. Phone: (214)381 -7171. Fax: (214)381-5424. http://www.contelec.com 
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