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PULSAR-1000
THEORY OF OPERATION

POWER SUPPLIES

THE PULSAR CABINET CONTAINS THREE POWER SUPPLIES: A -72V BRUTE FORCE
SUPPLY SIZED TO THE TPO REQUIREMENT (NUMBER OF AMP MODULES) AND TWO
INDEPENDENT OEM REGULATED +15V SUPPLIES. THE 220V AC POWER IS ALSO
USED TO POWER THE COOLING FANS AND COIL OF ~72V POWER SUPPLY

- CONTACTOR.

+15V PS #1 IS USED TO SUPPLY PC-520, METER AMP/RELAY BOARD, (COMBINER
DRAWER) AND THE +15V SUPPLIES ALL OTHER LOW VOLTAGE REQUIREMENTS,
EXCEPT FOR PC-506 (CONTROLLER DRAWER). +15V PS #2 1S DEDICATED TO PC-
506, AUDIO/PDM BOARD.

" THE —72V PS POWERS THE AMP/MODULATOR MODULES AND THE INTERM EDIATE
' POWER AMPLIFIER (IPA MODULE, CONTROLLER DRAWER).

“STOP” MODE AND DETECTOR/ENABLE

+15V PS #1 & PS #2 ARE POWERED AT ALL TIMES (IF AC IS PRESENT AND
“CONTROL” CB IS ON). THUS, WHEN PULSAR 15 IN "STOP” MODE, CONTROLLER
PC BOARDS RECEIVE +15V. THE RF DETECTOR/ENABLE BOARD, PC-509,
RECEIVES A GROUND (NO VOLTAGE) FROM EXCITER, PC-501 WHEN RF DRIVE IS
PRESENT (+V DISABLES). PC-509 THEN OUTPUTS FIVE "ENABLES". THREE OF
THESE GO THROUGH PC-507, CONTROL PANEL BOARD AND WILL BE DESCRIBED
LATER. THE FOURTH ENABLE (PC-509, K1) LIFTS A GROUND FROM GATE OF Q1 ON
PC-506, AUDIO/PDM BOARD. (THIS IS NOT SUFFICIENT TO DE-MUTE AUDIO, AS
PC-507, K5 ((N. C.)) IS IN PARALLEL.) THE FIFTH ENABLE REMOVES VOLTAGE
FROM MOD DRIVE INHIBIT CIRCUIT (Q2, PC-506), ENABLING PDM GENERATOR.
THIS MOD DRIVE INHIBIT CIRCUIT IS ALSO ACTIVATED BY PC-506 PDM FAULT
DETECTOR CIRCUIT, WHICH SENSES FAULT AT OUTPUT OF
PC-506 PDM DIVIDER CIRCUIT.

CONTROL

A LOCAL OR REMOTE “START” LATCHES PC-507, K1 {CONTROL PANEL BOARD)
LIGHTING “START” AND “"ON” LED'S AND ENERGIZING 507-K2. K2 ENERGIZES A
RELAY ON CABINET AUX RELAY BOARD WHICH POWERS THE COOLING FANS. IF
INTERLOCKS ARE CLOSED (AN N.C. THERMOSTAT MOUNTED ON —72V PS
RECTIFIER HEATSINK IS IN SERIES WITH INTERLOCKS), THE "INTLK"” LED LIGHTS
AND IF NO OVERLOAD ALARMS ARE PRESENT, THE "ALARMS” LED IS LIT AND 507-
K3 IS ENERGIZED. K-3 LIGHTS THE “EXC” LED AND ENERGIZES A RELAY ON
CABINET AUX RELAY BOARD WHICH ENERGIZED THE —-72V POWER SUPPLY
CONTACTOR. IF 509-K1 (DRIVE DET.) IS ENABLED, THE "DRIVE"” LED IS LIT AND
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507-K4 IS ENERGIZED. 507-K4 LIGHTS THE “PA” LED, ENERGIZES 507-K5 AND,
PROVIDED 509 “MOD DRIVE” IS ENABLED, SENDS A VOLTAGE TO 506-K1 CLOSING
THE PDM OUTPUT CONNECTION FROM PC-506. 507-K5 LIGHTS THE "AUDIO” LED
- AND LIFTS A GROUND FROM GATE OF Q1 ON PC-506, DE-MUTING THE AUD1O.
THE PULSAR IS NOW OPERATIONAL AND WILL POWER UP TO A LEVEL

~ DETERMINED BY WHICH OF THE FIVE POWER OUTPUT LEVELS (FOUR PRESETS,
ONE MANUAL) IS SELECTED.

POWER OUTPUT CONTROL/POWER OUTPUT REGULATION

CARRIER QUTPUT POWER CONTROL IS DETERMINED BY THE GAIN OF
AUDIO/PDM DRIVER, PC-506-U10 CIRCUITRY. U10 AMP GAIN IS LINEAR AND

" PROPORTIONAL TO THE GAIN CONTROL VOLTAGE. THIS GAIN CONTROL VOLTAGE
IS DETERMINED BY CONTROL PANEL BOARD (PC-507) POWER CONTROL
CIRCUITRY. THIS CONSISTS OF SWITCHABLE VOLTAGE REFERENCES ADJUSTED
BY RECESSED TRIM POTS CORRESPONDING TO POWER OUTPUTS 1 THROUGH 4,
AND THE VARIABLE POWER OUTPUT MANUAL GAIN CONTROL. LOCAL SWITCHING
IS BY 507-S5 THRQUGH 507-S9 (FRONT PANEL PUSH BUTTONS) AND REMOTE
SWITCHING IS BY OPTO ISOLATED SWITCHES 507-U2 AND 507-U3. TRIM POT
R45, LOCATED ON THE BACK OF PC-507, IS FACTORY SET TO PREVENT EXCESSIVE
POWER QUTPUT, IRRESPECTIVE OF FRONT PANEL SETTINGS.

506-U10/U8 CIRCUITRY ALSO MAINTAINS CONSTANT POWER OUTPUT WITHIN
AC POWER VARIATIONS OF +10%. THIS IS ACCOMPLISHED BY USING A -72v
POWER SUPPLY REFERENCE SAMPLE WHICH INVERSELY CHANGES U10 GAIN,
PROPORTIONAL TO SAMPLE VOLTAGE CHANGE.

- METERING/INDICATORS/OVERLOAD-RESET

AN AC VOLTMETER (LOCATED ON BOTTOM FRONT PANEL) IS ALWAYS CONNECTED
ACROSS AC POWER INPUT. —72V POWER SUPPLY VOLTAGE SAMPLE IS DERIVED
" FROM CONTR-R1/CONTR-R2 DIVIDER LOCATED INSIDE CONTROLLER BACK
PANEL, AND —72V POWER SUPPLY CURRENT SAMPLE IS DERIVED ACROSS SERIES
RESISTOR IN GROUND RETURN OF CABINET SUPPLY.

FORWARD AND REFLECTED RF POWER SAMPLES ARE DERIVED FROM PC-514,
DIRECTIONAL COUPLER; PC-518, VOLTAGE PROBE; AND PC-520, METER

AMP/RELAY BOARD. THESE ARE LOCATED IN THE COMBINER DRAWER. 518-C10, "

518-L1 AND 518-R1 ADJUST AMPLITUDE AND PHASE OF RF SAMPLE USED TO NULL
REFLECTOMETER CIRCUIT IN PC-514. THE DC FORWARD AND REFLECTED
SAMPLES DRIVE OP AMP U1 IN PC-520: REFLECTED DIRECTLY AND FORWARD
THROUGH K1-K4 AND R1-R5. THIS PERMITS FORWARD POWER READINGS TO BE
CALIBRATED TO EACH OF THE FIVE POWER LEVEL CONTROL SETTINGS(4 PRESETS,
1 MANUALY). |
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THE DC VOLTAGE, DC CURRENT, REFLECTED POWER AND FORWARD POWER
SAMPLES ARE USED FOR BOTH THE MULTIMETER (COMBINER FRONT PANEL) AND
TELEMETRY SAMPLES (THROUGH PC-333B, REMOTE INTERFACE). PC-515, R1-R4,
MULTIMETER BOARD (BACK OF COMBINER FRONT PANEL) ADJUST MULTIMETER
CALIBRATION. IN ADDITION, THE DC VOLTAGE, DC CURRENT AND REFLECTED
POWER (VSWR) SAMPLES ARE ALSO USED AS INPUTS TO PC-508, OVERLOAD
BOARD (CONTROLLER DRAWER).

- PC-519, RF CURRENT SAMPLE BOARD IS LOCATED IN COMBINER DRAWER,
IMMEDIATELY AFTER AMPS ARE COMBINED. IT OUTPUTS TWO SAMPLES: AN RF
“"MOD ENVELOPE” WHICH WILL BE DESCRIBED LATER AND A DC SAMPLE
PROPORTIONAL TO THE TOTAL RF CURRENT IN THIS 25Z SECTION OF THE
MATCHING NETWORK. THE “RF CURRENT” SAMPLE IS USED AS THE FOURTH
INPUT TO PC-508.

THE FIFTH INPUT TO THE OVERLOAD BOARD IS AN (RF) "DRIVE” ALARM FROM PC-
501, PREVIOUSLY DESCRIBED IN THE “"DETECTOR/ENABLE"” SECTION. A VOLTAGE
ON THIS INPUT CONSTITUTES AN ALARM CONDITION. PC-508 R4, R10, R16, R22
AND R28 ADJUST THE OVERLOAD THRESHOLDS ("TRIP POINTS”). UPON
DETECTION OF AN OVERLOAD CONDITION, THE APPROPRIATE LATCHING RELAY
(K1-K5) WILL "SET”. AN "N. C" WILL OPEN THE CONTROL LADDER AT THE
“OVERLOAD ALARMS"” POINT (PC-507, DESCRIBED IN "CONTROL"” SECTION),
SHUTTING DOWN THE TRANSMITTER. AT THE SAME TIME, AN "N. O.". WILL
CLOSE, ILLUMINATING THE APPROPRIATE CONTROLLER FRONT PANEL LED
("VSWR”, “VOLT”, "CURRENT”, "RF CURRENT", OR "DRIVE"). THIS SAME N. O.
ALSO ENABLES AN INPUT TO PC-517, 4X RECYCLE BOARD. THIS WILL START TWO
TIMERS. AFTER THE SHORT TIMER DELAY (517-U3A), A "RESET” PULSE WILL -

- RESET 508-Ki THROUGH K5, RE-STARTING THE TRANSMITTER. THE SECOND
TIMER (517-U3B) 1S CONFIGURED FOR A 30 SECOND PERIOD. IF A SECOND
OVERLOAD INPUT IS RECEIVED WITHIN THIS INTERVAL, CYCLE #2 IS INITIATED,
RESULTING IN A SECOND TRANSMITTER RESET. A THIRD OVERLOAD (WITHIN
THE TIMING WINDOW) INITIATES CYCLE #3, RESULTING IN A THIRD
TRANSMITTER RESET. A FOURTH OVERLOAD (WITHIN THE TIMING WINDOW)
INITIATES CYCLE #4, RESULTING IN 517-K1 LATCHING, OPENING THE
TRANSMITTER RESET CIRCUIT. AT THIS POINT, A MANUAL RESET IS NECESSARY
TO RESTART THE TRANSMITTER. THIS CAN BE ACCOMPLISHED THROUGH
“LOCAL” CONTROL (CONTROLLER FRONT PANEL “"RESET” SWITCH), OR BY
*REMOTE” CONTROL ("RESET” ON CONTR-33).

THE “MOD ENVELOPE"” OUTPUT FROM PC-519 IS USED IN PC-507 IN THE +95%
AND -95% MODULATION INDICATOR CIRCUIT. THE RF WAVEFORM IS RECTIFIED
AND A FILTERED OFFSET 1S PRODUCED. RESISTIVE DIVIDER NETWORK R17-R23
DETERMINE THE INPUTS TO COMPARATORS U1C AND U1D WHICH DRIVE THE
CONTROLLER FRONT PANEL +95% AND —95% LED’'S. (THESE ARE INTENDED TO
BE A CONVENIENT “AT A GLANCE” INDICATOR, NOT AS A SUBSTITUTE FOR A
STATION MODULATION MONITOR).
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A SECOND USE OF THE "MOD ENVELOPE” SAMPLE IS TO DRIVE A MODULATION
LEVEL “CLIPPER” CIRCUIT IN PC-506, AUDIO/PDM DRIVER. THE "MOD
ENVELOPE” SAMPLE IS RECTIFIED AND USED WITH REFERENCE VOLTAGES IN A
COMPARATOR CIRCUIT WHICH CONTROLS THE DISCHARGE CURVE OF 506-C8.
THRESHOLD CONTROL, R6, ADJUSTS THE CIRCUIT SUCH THAT OVERMODULATION
WILL CAUSE C8 TO DISCHARGE, CAUSING U4B TO OUTPUT A NEGATIVE VOLTAGE
WHICH WILL FORWARD BIAS (1, CLAMPING AUDIO TO GROUND (FOR THE
REMAINDER OF THE POSITIVE HALF CYCLE.) THIS EFFECTIVELY PROTECTS THE
POWER AMPS FROM DRAWING EXCESS CURRENT. (THIS SHOULD BE USED AS A
“LAST DEFENSE”. INPUT AUDIO LEVEL SHOULD BE SUCH THAT THE "CLIPPER"
RARELY IS REQUIRED).

EXCITER

PC-501, RF EXCITER, HAS TWO BASIC FUNCTIONS: PROVIDE RF DRIVE AT THE
CARRIER OPERATING FREQUENCY AND PROVIDE AN OUTPUT TO PC-506,
AUDIO/PDM DRIVER, WHICH WILL BE USED TO PRODUCE THE PDM FREQUENCY
BOTH OF THESE QUTPUTS ARE SQUARE WAVE.

REFER TO PC-501 DRAWINGS FOR THE FOLLOWING: CRYSTAL, Y1,1S FOUR _
TIMES CARRIER FREQUENCY OF BELOW 1000KHZ (JUMPER F TO D AND J TO H)
AND TWO TIMES CARRIER FREQUENCY OF 1000KHZ AND ABOVE (JUMPERFTO E
AND J TO G). FOR MONO AUDIO (NORMAL CONFIGURATION), JUMPER C TOB. A

C TO A JUMPER PROVIDES INPUT FOR AN EXTERNAL STEREO EXCITER AT CONTR--
36 (CONTROLLER REAR PANEL).

DIP SWITCH S1 DETERMINES THE DIVIDER WHICH WILL DETERMINE THE
SQUARE WAVE FREQUENCY OUTPUT TO PC-506. SETTINGS ARE CARRIER
FREQUENCY DEPENDENT ACCORDING TO THE FOLLOWING TABLE!

S1 SETTINGS

OPERATING FREQUENCY 1(A) 2(B) = 3(Q) 4(D)
531-559-KHZ ! OPEN CLOSED CLOSED OPEN
560-749KHZ,1280-1439KHZ CLOSED OPEN  OPEN OPEN
750-909KHZ,1440-1710KHZ CLOSED OPEN CLOSED OPEN
910-1099KHZ CLOSED CLOSED OPEN OPEN
1100-1279KHZ CLOSED CLOSED CLOSED OPEN

TRIMMER CAPACITOR C14 IS USED TO ADJUST TRANSMITTER TO EXACT
FREQUENCY. TRIM POT R18 USES A (SUMMED) SAMPLE OF POWER AMPLIFIER
VOLTAGES TO ADJUST FOR MINIMUM INCIDENTAL PHASE MODULATION. TRIM
POT R4, SLICER BIAS, IS USED TO ADJUST WAVEFORM TO A SYMMETRICAL
SQUARE WAVE.
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AUDIO/PDM DRIVER

THE FUNCTION OF PC-506, AUDIO/PDM BOARD, IS TO PRODUCE A VARIABLE,
RECTANGULAR PDM QUTPUT DEPENDENT UPON AUDIO INPUT AND PRECURSOR
PDM INPUT FROM PC-501. '

JUMPERS AT U5 (“A” AND “B”) ARE SET TO DIVIDE PRECURSOR PDM FREQUENCY
BY TWO FOR CARRIER FREQUENCIES BELOW 1280KHZ AND DIVIDE BY FOUR FOR
CARRIER FREQUENCIES OF 1280KHZ AND HIGHER. THIS WILL RESULTIN A PDM
OUTPUT FREQUENCY BETWEEN 70.0KHZ AND 93.63KHZ,

AUDIO INPUT IS 600 OHMS, BALANCED AND TRIM POT R17 ADJUSTS COMMON
MODE BALANCE TO NULL OUT-OF-PHASE AUDIO. R86/R84/CR14 AND -
R87/R85/CR15 COMPRISE A “SOFT” AUDIO CLIPPER CIRCUIT. THE THRESHOLD
OF CLIPPING OCCURS AT AN AUDIO INPUT OF +8DBM. THE MODULATION LEVEL
“CLIPPER” HAS BEEN PREVIOUSLY DESCRIBED AT END OF “METERING” SECTION.
TRIM POT R34 ADJUSTS AUDIO GAIN WHICH SETS MODULATION PERCENTAGE.
$1 ADJUSTS AUDIO LOW PASS FILTER HIGH FREQUENCY ROLLOFF (SEE TABLE ON
PC-506 SCHEMATIC DIAGRAM).

THE LOWPASS FILTERED AUDIO IS SUMMED WITH A DC OFFSET VOLTAGE AT THE
INPUT OF U7B AND IS THE CARRIER REFERENCE LEVEL FOR THE U10 CIRCUIT,
PREVIOUSLY DESCRIBED IN THE "POWER OUTPUT CONTROL"” SECTION. CARRIER
LEVEL TRIM POT, R37, IS INCLUDED AS A FINE VOLTAGE ADJUSTMENT. '

THE (NOW DIVIDED) PDM SQUARE WAVE IS USED AS THE INPUT OF UGA, PDM
RAMP INTEGRATOR TO PRODUCE A TRIANGULAR WAVEFORM (AT THE PDM
FREQUENCY). THE VARIABLE PULSE DURATION GENERATOR (Q3 CIRCUIT)
PRODUCES A RECTANGULAR WAVEFORM (AT THE PDM FREQUENCY) BY
COMPARING THE CARRIER REFERENCE VOLTAGE TO THE INSTANTANEOUS PDM
RAMP VOLTAGE. THE ON/CEF RATIO IS PROPORTIONAL TO THE CARRIER LEVEL
AND INSTANTANEOUS AUDIO MODULATION LEVEL, RANGING FROM 45/55,
CARRIER ONLY, TO 90/10 WITH 100% MODULATION (HIGHER WITH OVER 100%
POSITIVE MODULATION). THIS PDM OUTPUT 1S USED TO DRIVE THE POWER
AMPLIFIER MODULES.

THE PDM FAULT DETECTOR/MOD DRIVE INHIBIT CIRCUITS HAVE BEEN
PREVIOUSLY DESCRIBED IN THE “"STOP” MODE SECTION.

IPA
THE INTERMEDIATE POWER AMPLIFIER (IPA MODULE) CONSISTS OF PC-502, TB1,

AND TB2 MOUNTED ON THE IPA HEATSINK ASSEMBLY IN THE CONTROLLER
DRAWER.
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PC-502 INPUTS RF AT CARRIER FREQUENCY FROM PC-501. SECONDARIES OF
502-T1 ALTERNATELY DRIVE Q1/Q2 SWITCHING AMP WHICH OUTPUTS THROUGH
CONTR-L1 ASSEMBLY (IPA TUNING ASSEMBLY) TO PC-503, IPA TUNING BOARD,
CONSISTING OF C1 (FREQUENCY DEPENDENT) AND T1. THIS (NOW SINE WAVE)
DRIVE IS USED AS THE RF DRIVE FOR AMPLIFIER MODULES. A SAMPLE
(THROUGH 503-R1) IS MADE AVAILABLE AT CONTR-J4 AS A FREQUENCY MONITOR
INPUT.

POWER AMP MODULE

THE PDM QUTPUT FROM CONTROLLER DRAWER IS THE MOD DRIVE INPUT TO PA
AT AMP-12. IT ENTERS PC-511 AT TP5 AND IS USED IN THE Q4/Q5/U1 LOGIC
LEVEL CONVERTER CIRCUIT TO PRODUCE LOGIC 0 OF B-V(NOM.-72V) AND LOGIC
1 OF NOM. —59V,

THE FINAL MODULATOR, PC-512, USES PARALLEL MOSFETS Q1 AND Q2 AS A HIGH
SPEED SWITCH WHICH APPLIES THE B-V TO LOW PASS FILTER INPUT (PC-513)
WHEN LOGIC 1 IS PRESENT AT GATES. ‘

LOW PASS FILTER, PC-513, REMOVES PDM FREQUENCY AND OUTPUTS A
NEGATIVE VOLTAGE PROPORTIONAL TO INSTANTANEOUS MODULATING AUDIO
AND WITH A DC COMPONENT THAT REPRESENTS THE RF CARRIER LEVEL.
(OUTPUT WILL BE AT CONSTANT LEVEL WITH NO MODULATION).

RF DRIVE FROM CONTROLLER DRAWER ENTERS AT AMP-32, PASSES THROUGH
AMP-R2, IS SHUNTED BY AMP-L1 (PA INPUT TUNING ASSEMBLY) AND IS
CONNECTED TO THE (OUT-OF-PHASE) PRIMARIES OF 511-T1, WHICH DRIVE THE
PRIMARIES OF 510-T1 AND 510-T2. THE SECONDARIES OF 510-T1 AND 510-T2
DRIVE POWER AMPLIFIER PC-510, CONSISTING OF Q1-Q8 CONFIGURED AS TWO
(PARALLEL) PUSH-PULL CIRCUITS. THE B- SUPPLY IS THE OUTPUT OF
MODULATION LOW PASS FILTER (PC-513). THE LOW IMPEDANCE RF QUTPUT IS
TRANSFORMED TO A NOMINAL 25 OHMS BY AMP-T1 AND IS CONNECTED TO THE
OUTPUT “N" JACK, AMP-14,

PC-511 CONTAINS TWO FAULT DETECTORS. A PA MOSFET FAILURE WILL RESULT
IN CURRENT FLOW IN THE SECONDARY OF T1. THE SECOND FAULT IS HEATSINK
OVER TEMPERATURE, WHICH WILL DECREASE RESISTANCE OF RT1, FORWARD
BIASING Q1. EITHER OF THESE CONDITIONS WILL APPLY VOLTAGE TO THE GATE
OF THE MOD DRIVE CROWBAR, Q3, TURNING IT ON. THIS WILL HAVE THREE
RESULTS: PC-511 MOD DRIVE INPUT WILL BE CLAMPED; FRONT PANEL “FAIL"
LED WILL BE ILLUMINATED; AND 510-Q9 (SCR LOCATED ON HEATSINK) WILL
TURN ON, GROUNDING MODULATOR LOW PASS FILTER OUTPUT.

COMBINER-MATCHER

INDIVIDUAL RF OUTPUTS FROM EACH AMP MODULE ENTER COMBINER DRAWER
AT COMB-J1, COMB-J2, AND COMB-33. THEY ARE COMBINED AND MATCHED TO 25
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OHM OUTPUT IMPEDANCE IN THE COMB L1-L2-1.3/COMB C1 NETWORK. COIL
TAPS AND CONNECTIONS TO THE INPUT "N” JACKS ARE USED IN THE RF RELAY
BOARD, PC-516A, TO PROVIDE FOR GOOD MATCHING IN A SITUATION WHEN ONE
OF THE AMP MODULES IS "OFF”. INDIVIDUAL B-SUPPLY VOLTAGE FROM EACH
AMP MODULE ENERGIZES THE RESPECTIVE 516A RELAY. IN NORMAL OPERATION
(ALL AMP MODULES “"ON") THE INDIVIDUAL “N” JACK IS CONNECTED TO THE COIL
TAP. IF AN AMP MODULE IS “OFF”, ITS RELAY 1S NOT ENERGIZED, THE COIL TAP
1S DISCONNECTED, AND THE “N” JACK IS GROUNDED (GROUNDING THE END OF
ITS COIL). IN THIS SITUATION, THE REMAINING (FUNCTIONAL) AMP MODULES
STILL SEE THE PROPER (25 OHM) IMPEDANCE.

THE OUTPUT OF THE COMBINER NETWORK PASSES THROUGH THE TORROID OF
PC-519 AS THE PRIMARY OF THE RF CURRENT SAMPLE TRANSFORMER. IT IS THEN
CONNECTED TO THE COMB-L4/COMB-C2/COMB-L5 TEE NETWORK. THIS BAND
PASS/MATCHING NETWORK INPUTS A 25 OHM IMPEDANCE AND OUTPUTS A 50
OHM IMPEDANCE, THE OUTPUT PASSES THROUGH THE TORROID OF PC-514 AS
THE PRIMARY OF THE DIRECTIONAL COUPLER TRANSFORMER TO THE QUTPUT
TEE NETWORK.

THE COMB-L6/ COMB-C2/ COMB-L7 OUTPUT TEE IS ADJUSTABLE WITH THE
COMBINER FRONT PANEL " TUNING” AND ™ LOADING” CONTROLS. THIS ALLOWS
CONSIDERABLE LATITUDE IN MATCHING TO A LESS THAN IDEAL (REACTIVE)
ANTENNA SYSTEM.

FROM THE OUTPUT TEE THE RF IS COUPLED THROUGH BLOCKING CAPACITOR
COMB-C5 AND SHUNTED BY RF CHOKE COMB-L8. THESE COMPONENTS AFFORD
SOME MEASURE OF PROTECTION AGAINST LIGHTNING INDUCED TRANSIENTS.

RF OUTPUT IS AT COMBINER REAR PANEL N JACLK, COMB—J?. COMB-C4

PROVIDES AN RF SAMPLE ( FOR MODULATION MONITOR, ETC.) AT REAR PANEL
BNC JACK, COMB-J6.
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PARTS LIST

CONTR C1
CONTR DS1
CONTR DS2
CONTR F1
CONTR F2
CONTR J1A-J1F,)
CONTR J4-J6, )
CONTR J7A-J7F )
CONTR J2
CONTR J3
CONTR L1
CONTR R1
CONTRRZ
CONTRR3, R4
CONTRS1
CONTRTB1

‘CONTR TB2,TB3

 CONTR TB4

PULSAR CONTROLLER DRAWER

NON - PC BOARD COMPONENTS

01uFMKV DISC CERAMIC
LED, GREEN

LED, RED

FUSE, 3A

FUSE, 1A

BNC FEMALE
DB 25, MALE

DB 25, FEMALE
IPA TUNING ASSEMBLY

100K, 2W .

3.3K, 2W
2.2K, 1/4W

INTERLOCK SWITCH
"4 POSITION BARRIER, 15A

-~ 4 POSITION CHASSIS MOUNT, 20A
'3 POSITION CHASSIS MOUNT, 20A

MICRO SWITCH DM401
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PC- 521 + 15V P8 CROWBAR BOARD

PARTS LIST

Ct,C2 100pF, 25V ELECTROLYTIC
CR1, CR2 1N5356B 19V ZENER
R1,R3 1K, 1/4W

R2, R4 10chm, 2W

SCR1, SCR2 50802DH

TB1 3 POSITION, PC MOUNT
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PC -509 DETECTOR/ENABLE

PARTS LIST

- C1

c2

C3-C6

CR1
CR2-CR5
J1

K1

L1

a1

Q2

Q3

Q4

Q5,Q
R1,R2,R3,R6,R9
R4,R1E
R5,R8,R12

“R7

R10,R11

~R13
‘R14

R16
Ut
XU1

LQ01uF/MKV DISC CERAMIC
.47 uF/100V METAL POLY

.01 uF/M00V MONO. CERAMIC

1N4002

1N4938

8-PIN MOLEX HEADER
AROMAT, NON-LATCHING
FERRITE BEAD

2N4124

- 2N930

2N2907
2N2222A
IRFUS014

10K, 1/4W

1M,1/4W

33K, 1/4W
27K, 1/4W

330K, 1/4
3.3K, 1/4W

- 15K, 1/4W

33 OHMS, 1/4W
MC14049
16-PIN IC SOCKET

EF1474
P4304

21-129B
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PC -507 CONTROL PANEL BOARD

PARTS LIST

C1,610-C15
C2,C186, C17
C3,C5-C9
C4

CR1-CR6,CR8-CR22

CR7
CR23
DS1-DS7

DS8,D817-DS21

DS9S
DS10-DS16
J1,42,J4
J3

J5
K1,K6-K10
K2-K5

- L1,L2

R17
R18,R44
R19,R21
R20

R22

R23

R24
R25-R29
R35,R43
R36-R39
R40

R41

R42

R45

S1
52,53,55-S9
S4

Ut

u2

U3

XU1
XU2
XUu3

R1-R16,R30-R34

10K VARIABLE, MULTI-TURN

01uF/100V MONO. CERAMIC P4904
10uF/35V ELECTROLYTIC

100uF/25V ELECTROLYTIC
01uF/100V STACK METAL FILM
1N4002

1NS711

TN4T42A, 12V ZENER

LED, GREEN

LED, GREEN, PART OF $2,55-89

LED, RED, PART OF 83

LED, RED .

12 - PIN MOLEX HEADER, ANGLE

5 - PIN MOLEX HEADER, ANGLE

5 - PIN MOLEX HEADER, STRAIGHT
AROMAT, LATCHING '

-AROMAT, NON-LATCHING

FERRITE BEAD : 21-129B

2.2K, 1/4W

1K, 1/4W
10K, 1/4W
510 OHMS, 1/4W

9.1K, 1/4W

11K, 1/4W

33K, 1/4W

VALUE SELECTED IN TEST

4.7K, 1/AW

2.7K, 1/4W

50K VARIABLE, MULTI-TURN

5K VARIABLE, SINGLE TURN . CM46434

10K, 9-ELEMENT . 71-CSL10A01-10K
15K, 5-ELEMENT - 569-L61-15K

4PDT TOGGLE ~ EATON 65F1699
PUSH BUTTON, MOMENTARY W/LED C & K MP01
PUSH BUTTON, MOMENTARY C&K8125

339 OP AMP |

2502-4 OPTO COUPLER

2502-1 OPTO COUPLER

14-PIN IC SOCKET

16-PIN IC SOCKET

8-PIN IC SOCKET

=30-



L HOOSEN MHoP AQ - .
SI00L—WV ®ED | orere qunoon| [T / LON ST0T-HY v O 66/1/60 ‘0D § ST "INVA 11950 Q0D 20 0L 200THO. ISY OHD FRIZL AN ‘IULYVA LOB XOO ‘0'd “15 MBAMM 90TL

oN oma [l oma| ©8/9E/90 Elvo | we oanmsde L] §6/02/10 “OND 0L £-70 30V "ONI 00 INMEMLSINGE  1eVDAVONE
B5/50/L0 "IENEUORD TXIOY'ONG NOMd £-20 (3AOMEN N..:.HO \mm.mwﬂ..m.

{806—2d)
SILYWIHOS GYVY0oH AYOIMIAC o | RO oL NOSISE

IS 1Nd

1L &=t
] -]

= §
Wueé. e
a- w

7-ip & 1 1,
o L5W 7 gx
-z ‘ o s .
1353 TR ir Loer
L
r | ¢ t z
ER
4] wl v ol Ix
) [ ¢
) " !

1] T
L 15T
£ ¥
A h-:.oltl_.

JiTErT
BH ﬁ.

-
|_|a_ [E e TRy b+ ]
£ ]

S5-I o
OO
SLT0M

-40-




SLO0L—INY | @D [2H00L=NY ol o7lergiaaon

on ‘oma) g ‘ona | 66/80/90 ve | LON g ganosae

1NOAYT LNINCAWCD 805--0d

FRIZE ‘AN "FEYWA CI08 X0H "0'd VLS HIARN XL
ONE V0D LNINGING3  LSYDAVOouE

XTu(—Ad.I9uq

‘ag QVOTH3AO WY ovSTNd

NOISIASH

'ROLLSNISIT NOISIAZH

-
——

JlingyS 1Nd

al
i}

[afuludsladadn
o
>

u)
D
a]

C 8

91y

o rofly
i Ve o] e L D R
BTY ol af o £l

£d > e
¥ :@5 = P oK yollM 73

HZ o o Dogid

ogY

¥

cunollle

L0

:o_ogma _
Cd oo 8, ©
1]

2 ooty a@m 0%
i 1
1Y Yel) s

oLy

onanonn
e |
5 g
ch
7.4
o
o

Yy oo

FA4)

-41-



PC- 508 OVERLOAD BOARD

PARTS LIST

c1,C3

€2,C4,C14

c5,C11

€6,C8,C9,C10

c7

c12

c13

CR1 - CR6

CR?

CR8,CR9

1

J2

K1 - K5

L1 -
- Q1-Q5 -
'R1,R7,R13,R19,R25,R31
'R2,R8,R14,R20,R26"
_R3,R5,R9,R11,R15,R17,
' R21,R23,R27T,R29
‘R4,R10,R16,R22,R28
R6,R12,R18,R24,R30
R32

u1,u2

XU1,XU2

0.1 uF/100V MONO. CERAMIC
10 uF/35V ELECTROLYTIC
.01 uF/100V MONO. CERAMIC
27upF DISC CERAMIC

.01 uF DISC CERAMIC

6.8 uF/35V TANT.

.01/100V STACK METAL FILM
1N4002 '

1N4938

1N4148
10 PIN MOLEX HEADER
8 PIN MOLEX HEADER

AROMAT RELAY, LATCHING

5.8MM FERRITE BEAD
2N4124

47K, 1/4W

100K, 1/4W

470 OHMS, 1/4W

20K VARIABLE, MULTI-TURN
10K, 1/4W

220K, 1/4W

339 OP AMP

14-PIN IC SOCKET

P4910

1331-PH-ND

211288
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PC-517 4 X RECYCLE BOARD

PARTS LIST

c1,c7
€2,C3,C6,C9,C11
c4,C5

c8

c10

CR1,CR2
CR3-CRS

K1

J

L1

LED1-LED4
Q1,02,04,Q5,Q6
Q3

R

R2,R3

R4

R5

R6

R7

R8

- R9

R10-R18
R19

R20
R21-R23
R24-26
R27,R28
R29,R30,R31,R32
R33,R34
R35

U1
u2,Ub
U3

u4
X1,X2,X5
X3,X4

CAPACITOR, ELECTROLYTIC 10mFD/35V
CAPACITOR, STACK METAL FILM 0.1mFD/I00V
CAPACITOR, ELECTROLYTIC 15mFD/35V
STACK METAL FILM 01/100V
CAPACITOR, ELECTROLYTIC 100mFD/25V
DIODE,GENERAL PURPOSE 1N4002

DIODE,SILICON,FAST SWITCHING 100PRV 1N4148
RELAY,AROMAT 12V, LATCHING .

12 POSITION MOLEX HEADER,STRAIGHT
FERRITE BEAD, 5.8mm 21-129B '

LIGHT EMITTING DIODE, RED

TRANSISTOR, NPN B 2N4124

TRANSISTOR, NPN DARLINGTON 2N5306
RESISTOR, METAL FiLM T 47K /AW
RESISTOR, METAL FILM 1K,1/4W
RESISTOR, METAL FiLM - 100K, 1/4W
RESISTOR, METAL FILM 2.2M,1/4W
RESISTOR, METAL FILM 47K, 1/4W
RESISTOR, METAL FILM MKW
RESISTOR, METAL FILM 750,1/4W

RESISTOR, METAL FiLM. ' 1K,1/4W
A7K,1/4W

RESISTOR, METAL FILM *

RESISTOR, METAL FILM 10K,1/4W
RESISTOR, METAL FILM 51K, 1/4W
RESISTOR, METAL FILM 15K, 1/4W
RESISTOR, METAL FiLM 750,1/4W
RESISTOR, METAL FILM ATK, 1AW
NOT USED

RESISTOR, METAL FILM 10K,1/4W
RESISTOR, METAL FILM 1M,1/4W

1C,C-MOS,QUAD 2-INPUT AND GATE CD4081BE
[C,C-MOS,QUAD 2-INPUT NOR GATE CD4001BE
iC,C-MOS,DUAL PRECISION RETRIGGER-

ABLE RESETTABLE MONOSTABLE

MULTI VIBRATOR MC14538BE
IC,C-MOS HEX 'D' FLIP FLOP CD40174BCN

SOCKET, IC 14 PIN
SOCKET, 16 PiN
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PC - 501 RF EXCITER

PARTS LIST

c1,C2 .22 uF/50V MONO.CERAMIC P4958 .
c3 470 uF/35V ELECTROLYTIC 140-XRL35V470
C4,C5 1.0 WF/50V MONO CERAMIC P4962

Ccé 1.0 uF/50V TANT. P2073
C7,C9,C10,C20,C21 .1 uF/100V MONO, CERAMIC P4910
C8,G17,C22 .01 uFA100V MONO. CERAMIC = P4904

C11(FREQ.DEPENDENT) 535 -589 KHZ 47 pyuF DIP MICA
590-879 KHZ 33 upF |
880-1324 KHZ 22 ppF
1325-1710 KHZ 15 puF

C12,C19 1000 puF/1KV DISC CERAMIC

c13 6800 puF/100V DISC CERAMIC |

c14 3-36 jy.F VARIABLE o SG3005
C15 DELETED o S

c16 . 180 pyuF DIP MICA

C18 o DELETED

CR1-CR6 | 1N4938

CR7 1N4734A

Ja 12 PIN MOLEX HEADER

J2 ' BNC JACK

L1-L6 5.8 MM FERRITE BEAD 21-129B
L7-L9 1000 pH DN41105
L10 10,000 pH M9263
Q1,Q3,Q6,Q7 2N2222A

Q2 2N2914

Q4 - 2N2219

Q5 2N2905

Q8 2N2907A

R1,R2,R24 100 OHM - 1/2W

R3,R5,R10,R14,R17,R22, 1K - 1/2W

R26

R4 1K VARIABLE, MULTI-TURN

R6 47K -12W

R7 22K -1/2W

R8,R23 1.8K - 112 W

R9 8.2K - 12W

R11,R12,R25 3.3K-12W

R13,R19 22 OHM - 112 W

R15 150 OHM - 1/2 W
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PC-501 RFEXCITER . PG. 2

PARTS LIST

R16 120 OHM - 1/2 W

R18 50K VARIABLE, MULTI-TURN

R20 10K - 172 W

R21  2TK-12W

R27-30 33K - 1/2W

R31 5.6 OHM - 1/4 W

R32 150K - 1/2 W _ -

$1 - 4PST DIP  571-4356402
u1,u4 HEX SCHMITT : - MC14106BCP
U2 - DUAL FLIP-FLOP ~ MC14013BCP
us _ _ 'BINARY COUNTER ' MC14526BCP
UX1,UX2,UX4 14-PIN IC SOCKET ' :

Ux3 16 PIN IC SOCKET .

Y1 '~ CRYSTAL, FREQUENCY

DEPENDENT
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PC - 506 AUDIO/PDM DRIVER

PARTS LIST

C1,C18,C25
C2,C4,C6,C7

c3

C5,C51

c8

c9

c10
C11,£20,C21,623,C29-
C46,C53
C12,C15,C16
c13

C14
C17,C52
c19
C22,C27
c24

'C26
C47-C50
c28

“ CR1,CR7,CR8
. CR2-CRS6, CR9-CR15
DS1

Ji

J2

J3

K1

L1-L6

Q1

Q2

Q3

R1,R2

R3,R4,R15,R16,R18,R19,

R28,R29,R49,R50,R55,
R§7,R63,R71
R5,R7,R8,R9,R10,R11,
R52,R56,R74

REA

R6

R12,R13,R73

R14,R78

R17

.01mF/100V MONO.CERAMIC
6.8mF/35V TANTALUM
100mF/25V ELECTROLYTIC
220mF/25V ELECTROLYTIC
.22mF/50V MONO.CERAMIC
047mF/100V MONO.CERAMIC
22mF/35V TANTALUM
0.1mF/100V MONO,CERAMIC

© 880pF/300V DIPPED MICA

.0022mF/100V DISC CERAMIC
120pF/500V DIPPED MICA
1.0mF/50V MONO CERAMIC
.0047mF/100V DISC CERAMIC
1.0mF/50V TANT.

. .00tmFMKV DISC. CERAMIC
. 4TOpF/500V DIPPED MICA
-27pF DISC CERAMIC -
NOT USED
ANS711

1N4938

LED, AMBER

12 PIN MOLEX HEADER
8 PIN MOLEX HEADER
BNC FEMALE

AROMAT RELAY, NON-LATCHING

5.8mm FERRITE BEAD

P CHAN. FET.2N5116

NPN TRANSISTOR 2N2222A
NPN TRANSISTOR 2N2218A
300 OHM, 1/2W

10K, 1/2W

1K, 12W

20K, 1/4W

50K, VARIABLE, MULTI-TURN
1.5K, 1/2W

15K,1/2W
1K,VARIABLE,MULTI-TURN

P4904
P2064

P4958
P4908
P2101
P4910

5982-15300V680
1387PH

5982-15 500V-120
P4968 -
1391PH -

P2073

1383PH

 5982-15-500V 470
1331PH

- 21-1298
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PC 506 AUDIO/PDM DRIVER

PARTS LIST

R20,R27,R63 _
R21,R67,R68,R72,R77
R22,R35

R23,R26

R24,R25

R30,R31

R32,R42
R33,R39,R43,R54,R59,
R62,R76

R34

R36,R47

R37

R38,R51

R41,R48

R44

R45 -

R46

R58,R61

R60,R69

R64

R65

R66

R70

R75

R79-R82

R83

R84,R85

R86,R87

S1

U1

U2,u3

U4,Us,u7,Us

us

ug

U0
XU1,XU2,XU3,XU5,XU9

120K, 1/2W
150K, 1/2W
180K, 1/2W
270K, 1/2W
390K, 1/2W
1M,12W

3.3K, 1/2W

100K, 1/2W

5K, VARIABLE, MULTI-TURN

82K, 1/2W |

100K, VARIABLE, MULTI-TURN
18K, 1/2W

33K, 1/2W

5.6K, 1/2W

1.8M, 1/2W

~10M, 1/2W
47.5K; 1%, 1/2W
22K, 1/2W _
560 OHMS, 1/2W

10 OHMS, 1/2W

330K, 1/2W

43K, 1/2W

100 OHMS, 1/2W

33 OHMS 1/4W

1K, 1/4W

1K, 1/4W

6.8K, 1/4W

DIP SWITCH, DPST

QUAD OP AMD TLO84IN

QUAD COMPARATOR LM3302N
DUAL OP AMP TLO82MJG

DUAL CMOS TYPE D FLIP-FLOP
DUAL HIGH SPEED COMPARATOR
ANALOG MULTIPLIER

14 PIN IC SOCKET

XU4,XUB,XU7,XU8,XU10 8 PIN IC SOCKET

571-24356409

MC14013BCP
LM319N
RC4200AN
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PC-505A .72V SAMPLE BOARD

PARTS LIST

C1,C2
R1
R2, R3

~.0022uf, 100V DISC CERAMIC

10K, 1/2W
3.3K, 1/2W

1387PH
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PC- 502

PARTS LIST

C1-C5
C86,C7
CR1,CR2
CR3,CR4
L1
Q1-Q3
Q4

R1
R2,R10
R3,R6
R4

R5

R7
R8,R9
R11

T

T81,TB2

INTERMEDIATE POWER AMPLIFIER

01uF/100V MONO. CERAMIC
ATuF/250V POLYPROP.
BYW 98 - 200

1N5711

FERRITE TORROID

iRF 540

2N6433

- 3.30HMS, 1/2W

10K, 1/2W
6.8K, 1/2W .
330K, 1/2W
56K, 1/2W
3.3K, 112W
100K, 1/2W
33K, 112W

IPAINPUT TRANSFORMER

ASSEMBLY |
4-POSITION BARRIER STRIP,15A

P43804-ND
EF2474-ND

2643540002

- -11-2508B -
- CINCH 4-141
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PC- 503
PARTS LIST

C1A -C1F
R1

T1

TB1

IPA TUNING BOARD

8200pF/500V DIP MICA
1.2K/2W |

IPA TRANSFORMER ASSEMBLY
6 POSITION, PC MOUNT

11-280B
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PC-333B
PARTS LiIST

C1-C24
R1-R&
R6-R9
R10-R24
J1, J2
DB25F

REMOTE INTERFACE BOARD

.01 uF/100V STACK METAL FILM
JUMPER

1K, 1/4W

JUMPER

12 - PIN MOLEX HEADER
D-SUBMIN, 25 PIN FEMALE

P4713
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PULSAR AMPLIFIER MODULE - COMPONENTS NOT HEATSINK MOUNTED

PARTS LIST

AMP C1
AMP DS1

AMP J1

AMP J2, AMP J3
AMP J4

AMP L1

AMP R1

AMP R2

AMP R3

AMP T1

AMP TBH1,

AMP TB3

AMP TB2

AMP TB4

1000-1200uF/125 VAC MOTOR START MALLORY PSUI00015A
LED, RED

D-SUBMIN 25 PIN MALE

BNC FEMALE

N FEMALE

PA INPUT TUNING ASSEMBLY

300 OHM, 1/2W

2.2 OHM, 25W, CADDOCK

1.5K, 5W " YAGEO 751

RF QUTPUT TRANSFORMER ASSEMBLY

4 POSITION, CHASSIS MOUNT 20A
8 POSITION, CHASSIS MOUNT 20A

‘2 POSITION, BARRIER 20A
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