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SECTION 1 · GENERAL 

1.1 SAFETY INFORMATION 

1 . 2 DEFINITIONS OF SAFETY SYMBOLS .......... 
WARNING 
•••••••••• 

CAUTION: 

THE WARNING SIGN DENOTES A HAZARD. IT CALLS 
ATTENTION TO A PROCEDURE, PRACTICE, 
CONDITION, OR THE LIKE, WHICH, IF NOT 
CORRECTLY PERFORMED OR ADHERED TO, COULD 
RESULT IN DAMAGE TO THE UNIT. 

The CAUTION si1n denotes a precaution. It 
calls attention to an operating procedure, 
practice, condition or the llke, which, If 
not correctly performed or adhered to, could 
result in the unit not performing properly. 

NOTE : The NOTE sign denotes important informatjon . I t 

calls attention to procedure, practice , 

condition , or the like which is necessary to 

high I ight . 

1 . 3 IMPORTANT SAFEGUARDS 

1 . 4 The f o I I ow i n g genera I s a f et y pre ca u t i on s mus t be 

observed during al I phases of ope rat ion, service, and repair 

o f t h i s e q u i pme n t . Fa i I u re to comp I y w i t h these pre ca u t i on s 

or with speci f ic warnings in this manual violates safe ty 

s t a ndards of design, manufacture, and intended use of thi s 

e q u i pme n t . C i r cu i t Res ea r ch L ab s I n c . a s s ume s no I i ab i I i t y 

for the cu s tomer ' s f ailure to comply with these requiremen t s . 

1 . 5 RE AD 
i ns tructio ns 

ALL INSTRUCTIONS . Al I safety and operating 

should be read be f ore the equipment is operated . 

1 . 6 GROUND AND POJVER CONNECTIONS . To minimize shock 

hazard, this equipment must be connected to an electrica l 

ground . Grounding is accomplished by proper use of the 

three - conductor AC power cable supplied with the equipment . 

The power cable must either be plugged into an approved 

three-contact electrical outlet or used with a three - contact 

to two-contact adapter with the grounding wire (green) firmly 

co nn ected to an electrical ground at the power outlet . This 

equipment must only be operated f rom the type of AC I ine 

power source specified . See Section 2 . 3 for power line AC 

voltage selection . 

1 . 7 TRANSIENT VOLTAGE PROTECTION . In areas where power 

f luctuations and voltage spikes a r e present on the AC power 

I ine additional protection may be necessary . 

1 . 8 DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE . Do not 

operate thi s equipment in the presence o f f larnnable gases or 

f ume s . Ope r a t i on o f any e I e c t r i ca I i n s t r ume n t i n s u c h an 

en v i r o nme n t cons t i tut es a de f i n i t e s a f et y hazard . 
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1 .9 WATER AND NOISTURE. Do not operate this equipment near 
water or in areas with wet floors . Do not operate this 
equipment in high humidity atmosphere where condensation 
forms on the equipment. 

1. 10 ATTACHMENTS. Do not use attachments not recorrmended by 
the manufacturer. 

1. 11 VENTILATION. This equipment should never be placed 
near or over a heat register or other source of heated air. 
This equipment should not be placed in a built in 
installation or rack unless proper ventilation is provided. 

1.12 PARTS REPLACEMENT AND/OR ~IFICATION. The maintenance 
instructions in this manual are for use by qua I i f ied 
personnel only. To avoid electric shock do not perform any 
servicing other than that contained in this manual . Do not 
replace components with the power cable connected. Because 
of the danger of introducing additional hazards, do not 
ins ta I I substitute parts or perform any unauthorized 
mod i f i ca t i on to t h i s e q u i pme n t . 

1.13 INTRODUCTION 

1.14 FEATURES: 

1 . 15 ·NRSC Pre-Emphasis and Filtering Characteristic 
·Gated Input Gain Reduction 
·Patented Overshoot·Corrected Filtering Technique Removes 
Out·of·band Components Without Loss of Peak Modulation 

·Selectable Low-frequency Tilt Correction Circuit Improves 
the Modulation Capabi I ity of Many Plate-modulated 
Transmitters 

·22 dB Range, 10 Segment Input Peak Indicator 
·Programmable 1 dB step Peak Limiting Control 
·Rugged 1 3/4. Rack-mount Chassis With Integral RFI 
Protection 

·Adjustable High Frequency EQ 
·Adjustable Mid Range Presence 

1 . 1 6 T h e C R L P MC • 4 5 0 i n c o r p o r a t e s d e s i g n s o r i g i n a I I y 
developed for AM stereo. Gain reduction, pre-emphasis, 
filtering , and limiting are combined to permit maximum 
loudness with minimum distortion. 

1 . 1 7 The PMC i s t he i de a I ch o i c e to up g r ad e a mo n au r a I au d i o 
processing chain to meet the NRSC (National Radio Systems 
C orrm i t tee ) Vo I u n ta r y Nat i on a I St and a rd of January 1 0 , 19 8 7 . 
Th i s t r an s mi s s i on s t and a rd de f i n es spec i f i c p r e · emp has i s and 
filtering requirements which are intended to help solve many 
of the technical concerns in AM broadcasting. The pre· 
emphasis curve was developed to allow receiver manufacturers 
to employ a complementary de-emphasis characteristic in 
wideband radios while improving the frequency response of 
narrower and medium - bandwidth radios. The filter 
specification, which limits transmitted audio bandwidth to 10 
kHz, is intended to greatly reduce much of the interference 
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between stations by reducing the conditions that cause 
"splatter· effects (see Figure 1-1) . An 11 kHz cuto f f 
frequency option can also be selected via a rear panel 
s w i t ch . Th i s opt i on , i n many cases , can a I so y i e I d a 
significant reduction in occupied bandwidth (this mode does 
not con f orm to NRSC requirements) . 

1.18 A gated input gain reduction circuit is included which 
provides >20 dB of input gain control to prevent detrimental 
I i mi t i n g e f f e ct s by ma i n ta i n i n g cons i st en t I eve I s i n to the 
I i mi t er c i r cu i t s . Th i s e I i mi n ates •pump i n g • and other 
processing artifacts caused by excessive peak limiting. 

1.19 A resonant low pass clipping filter is used to prevent 
excessive clipping harmonics which could result in higher 
intermodulation artifacts. This patented filter eliminates 
these excess i v e c I i pp i n g ha r mo n i cs , a I I ow i n g the user to 
i n c r ease I i mi t i n g to ob ta i n max i mum I o u d n es s cap ab i I i t y 
without audible distortion . 

1 . 2 o I n add i t i on , t he PMC - 4 5 0 i n c I u des a s e I e c tab I e t i I t 
correction circuit , which compensates for the low frequency 
phase shift corrrnon in many plate-modulated transmitters . 
This often results in an abi I ity to increase the overal I 
modulation level by several percent. 

1 . 21 Progranmable 1 dB per step peak limiting circuitry i s 
provided with a range from Oto +s dB. This circuitr y 
s e I e ct s t he amount o f i n s tan tan e o us g a i n reduct i on ( I i mi t i n g ) 
applied to the audio signal . 

1.22 To aid the user in properly setting the audio 
into the unit , a 10 segment peak-reading LED input 
meter with a range from ·20 to +2 dB is provided. 
overload LED is also provided as one segment of 

level 
level 

A red 

indicator . Additional indicators are included to monitor 
the 
the 

activity of filter overshoot - correction circuitry. 

1.23 Audio interfacing 
connector strip on the 
active-balanced and fed 
filters . 

is done through the use of a barrier 
back pane I . The Input and output is 
through second-order Rf I suppression 

1 .24 The PMC accepts either 115 or 230 volts AC (selectable 
by prograrrrning the back panel power module), 48-440 Hz. The 
u n i t i s housed i n a s tee I enc I o s u re for max i mum RF I i rrmu n i t y 
and conforms to a standard 1 3/4" rack height measurement. A 
r a c k s I i d e mo u n t i s a v a i I a b I e a s a n o p t i o n . 

1.25 The Mid Range Presence control al lows for the 
adjustment of mid-band audio frequencies especially the voice 
a r ea between lkHz and 4kHz . The control can add up to 6dB of 
mid-range presence. 

1 . 26 The EQ Control control Is the pre-emphasis curve and 
includes a detent position that implements the NRSC Standard 
Pre-emphasis curve. 
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FIGURE 1·1 TYPICAL TRANSMITTED SPECTRUM 
(Laboratory transmitter, 15 minute peak-store display; 

V:10 dB/div., H: 10 kHz/div., 300 Hz resolution 
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1.27 WARRANTY 

PRODUCT WARRANTY 

1 .28 Circuit Research Labs, Incorporated warrants its 
p r o du c t s to be f r e e o f de f e c t s i n ma t e r i a I s and / o r 
workmanship . This warranty shall extend for a period o f (1) 
year from the date the product was originally shipped to the 
user . 

1.29 Circuit Research Labs' warranty does not apply to 
products that have been damaged due to and/or subjected to 
imp r ope r hand I i n g by s h i pp i n g comp an i es , negligence, 
a cc i dent s , imp roper use, or a I t er at i on s not authorized by 
Circuit Research Labs, Incorporated. 

1.30 THIS WARRANTY IS IN LIEU OF AND EXCLUDES ALL OTHER 
WARRANTIES, EXPRESSED OR IMPLIED. CIRCUIT RESEARCH LABS, 
INCORPORATED WILL NOT BE LIABLE FOR ANY INCIDENTAL OR 
CONSEQUENTIAL LOSS OR DAMAGE WiATSOEVER, WiETHER BASED UPON 
ALLEGATIONS OF NEGLIGENCE, BREACH OF WARRANTY, OR OTHERWISE . 
THIS DISCLAIMER OF INCIDENTAL OR CONSEQUENTIAL DAMAGES 
I t-·K L UDE S , BUT I S NOT L IM I TED TO , PROP E RT Y DAMAGE S , LOS S OF 
PROFITS, LOSS OF TIME OR OTHER LOSSES OR INCONVENIENCE 
RESULTING FR()\,1 ANY DEFECT IN THE MATERIAL OR V-.ORKMANSHIP OF 
THIS PRODUCT OR ANY OTHER CONNECTION WITH THE PURCHASE, 
OPERATION OR USE OF THIS PRODUCT. (S()\,1E STATES DO NOT ALLO.,V 
THE EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL 
DAMAGES, SO THE ABOVE LIMITATION OR EXCLUSION MAY NOT APPLY 
TO YOU) . 

PRODUCT CHANGES 

1 .31 Circuit Research Labs Inc. reserves the right to change 
the published specifications of equipment at any time, and to 
furnish merchandise in accordance with current 
specifications. While many previously sold products are later 
upgraded by field bulletins , Circuit Research Labs Inc. 
reserves the right to do so without incurring any liability 
or obi igations to modify or update any equipment previously 
sold . 
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,. 32 NRSC VOLUNTARY ST AND ARD COMPLIANCE RECORD 

1 . 33 Please return the enclosed post paid card to the NRSC , 

so that broadcast equipment manufacturers, receiver 

manufacturers, and the trade press can be informed as to the 

progress of conversion to the voluntary national standard . 

1 . 34 If this card is missing notify Circuit Research Labs 

Inc or : 
National Radio Systems Corrmittee 
c/o NAB Science & Technology 
1771 N Street , N.W . 

Washington, D. C . 20077·6316 
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1.35 PMC-450 SPECIFICATIONS 

BLBCTR/CA.L 

I NPUT 
Type: 
Impedance: 
Termination: 
Level (adjustable): 

OUTPUT 
Type : 
Impedance : 
Level (adjustable) : 

FREQUENCY RESPONSE 
9.5 kHz filter 
bandwidth selected: 

11 kHz f ilter 
bandwidth selected 

Proo f Mode: 

HARtv'lONIC DISTORTION 
9.5 or 11 kHz BW : 

Proo f mode : 

S+N/N: 

INPUT GAIN REDUCTION : 

LIMIT I NG : 

HI ·FRE Q EQUALIZATION : 

(Ref. 0 dBm=0.775 YRMS) 
Active balanced (differential) 
>lOK ohms bridging 
Selectable 600 ohms 
<·10 to +20 dBm; ref. to 0 dB indication 
on front panel level meter 

Active balanced (differential) 
100 ohms (to drive 600 ohm load) 
<·20 to +20 dBm; ref. to 100% negative 
mod u I a t i o n I e v e I , a s e s t ab I i s h e d 
internally 

(0 dB ref. at 400 Hz, +10 dBm input/output) 

5 o Hz t o 8 kHz ; +o / - 1 . 5 d B 
·3 dB at 9.5 kHz 
>30 dB atten. at 10 . 5 kHz 
>4 0 d B a t t e n . a t 1 1 . 0 kHz 
Conforms to NRSC standard using required 
dynamic measurement method 

50 Hz to 10 kHz; +0/· 1.5 dB 
- 3 dB at 11 kHz 
>30 dB atten. at 13.5 kHz 

50 Hz to 15 kHz ; +/· 0.5 dB 

(+10 dBm input/output, 20 kHz bandwidth) 
<0.25% over selected operating bandwidth , 
at or below 100% negative modulation level 

<o . 1% 

>65 dB in operate mode 
> 7 5 d B i n p r o o f mod e 

Input leveling AGC ; selectable 
in 2 dB increments to 8 dB, 
>20 dB overal I range 

Se I e c t ab I e i n 1 dB i n c r eme n t s f r om 
O to +s dB; dual band, crossover 
frequency : 3 . 5 kHz 

Follows NRSC standard pre-emphasis 
characteristic, 20 Hz to 10 kHz, when 
front panel HI-FREQ EQUALIZATION 
control is i n NRSC position . The 
cont r o I i s cont i nu o us I y var i ab I e f r om 
the OFF position to the MAX 

P MC · 4 5 O ( C ) Copy r i g h t C i r cu i t R e s ea r c. h L ab s , I n c . 1 9 8 9 
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BASS PRE-EMPHASIS: 

ASYiVtVIETRY: 

TILT CORRECT : 

INDICATORS: 

GBNBRAL 

OPERATING TEMP. RANGE : 

PONER REQUIREMENTS: 

OPERATING HUMIDITY: 

OPERATING ALTITUDE: 

SHIPPING WEIGHT: 

DIMENSIONS : 

MID RANGE PRESENCE : 

position. 
Internally selectable bass boost function 
can be p I aced i n c i r cu i t to imp r o v e a pp a r en t 
low frequency response of many AM receivers 

Adjustable threshold al lows up to +150% 
positive peak modulation 

5 e I e ct ab I e c i r cu i t a I I ow s co r rec t i on of I ow 
f re q u ency phase sh i f t found i n some p I ate· 
modulated transmitters 

1. l0·Segment LED·type input level meter 
with a 22 dB (28 dB with OVLD) dynamic 
range 

2 . + I · I i m i t i n d i ca to r s mo n i t o r a c t i v i t y 
of patented overshoot-corrected filter 
circuitry 

32 to 122 degrees F (0 to 50 degrees C) 

100·130 or 200·250 VAC, 48·440 Hz , 
20 VA maximum , EMI suppressed, 
IEC connector standard 

0·95% RH, non condensing 

0 · 1 5 , 0 0 o feet AMS L 

18 lbs . ( including standard accessories) 

19" (48.3 cm) W, 1.75" (4.5 cm) H, 
1 6 • ( 4 0 . 6 cm) D, i n c I u d i n g pro t r u d i n g 
controls and connectors. 

Allows the adjustment of mid·band audio 
frequencies especially in voice area 
between 1 and 4 kHz. Can add up to 6 dB 
of mid-range presence . 

Product specifications are subject to change without notice 
because of technology updates and product improvements. 
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SECTION 2 · INSTALLATION 
2. 1 GENERAL 

2.2 The front panel of the PMC-450 is pictured in Figure 2· 
1 and the back panel is pictured in Figure 2·2 . 

••••••**• DO NOT PLUC IN THIS UNIT UNTIL THE POWER WARNING LINE SWITCH HAS BEEN CHECKED AND/OR SET FOR 
0 • 0 •u• THE CORRECT AC POWER LINE VOLT ACE AS PER 

SECTION 2.4. IT IS IMPORTANT TO CAREFULLY 
FOLLOW THE PROCEDURES LISTED BELOW IN 
SECTION 2.3 BEFORE POWER-UP OF THIS UNIT. 

Peak Modulation Controller ·~·· .·~·., . ' 

~ . ~ { :. ·······~~~· .. :~:- .. :s:... ..:~:-.. 
" ' 

FIGURE 2-1 PMC-450 FRONT PANEL 

~ . • • ~• A\11 0U1 ~ UI O,:-
• - ' • - , . a , ♦ - ( H U •t J uoOH I I U I l• I 0 

2 11ol3leleleleJeJeJeJeJeleJeJelelo:'. ·.::.-::· ··; 
1111 :::1.•• :-o e C::=J 

• 
0 

.. .... ,·, .. " 

FIGURE 2·2 PMC-450 BACK PANEL 

2.3 BEFORE POWER-UP 

0 

1. Se t th e power I ine module as p e r Section 2.4 

C 

0 CRL 
SISHMS 

• - •H: 
:r:: ~ ... . 

• ~ 11, :: 
• - JH : 

2. Set the internal jumpers as required for the intended 
s y s t em a pp I i c a t i on a s p e r Sec t i on 2 . 6 . 

3 . Co n nect the unit as per Section 2 . 11. 

4 . Se t th e switches and controls to the initial settin g s 
li s ted i n Section 2.21. 

PMC-450 (C) Copyright Circuit Research Labs, Inc. 1989 Page 2-1 
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2.4 POWER LINE AC VOLT AGE SELECTION 

2 . 5 The PMC-450 is equipped with a power I ine module on the 

back panel with an integral I ine voltage PCB selector so that 

the unit can be operated in areas having various line voltage 

a v ailabilities . The unit is shipped to USA destinations set· 

up for a I i n e v o I tag e of 1 1 5 / 1 2 0 V AC, us i n g a 1 / 4 ampere, 

s I ow· b I ow type fuse . To set ·up the u n i t for a d i f fer en t 

I i n e v o I tag e see F i g u r e 2 . 3 and f o I I ow t he p r o c e du r e be I ow . 

1 . 

2 . 

~ 
100 D 
12 0 ■ 
220 D 
240 D 

FIGURE 2·3 LINE VOLT AGE SELECTION 

NOTE : The power I ine module used may vary from the one 

shown above . 

Di s connect the power cord f r om the module . Open the ~ 

compartment containing the fuse and the PCB voltage 

selector by pushing in on the raised 

the power plug receptacle . 
lever adjacent to 

Remove t he PCB v o I tag e s e I e c to r and po s i t i on i t 

the red I ine on the edge of the PCB corresponds 

opening in the cover opposite the legend f or the 

line voltage . 

so that 
to the 
desired 

3 . I n s e r t t h e PCB v o I t a g e s e I e c t o r f i r m I y i n t o t h e mod u I e 

slot . 

4 . R emo v e t he f u s e f r om t he f u s e ho I de r 

comp a r t men t cover . Se I e ct a fuse as 

insert the fuse i n the fuse holder . 

on the back of 
I i s t e d be I ow 

100 to 130 VAC operation 
200 to 250 VAC operation 

1/4 ampere , slow-blow type 
1/8 ampere , slow-blow type 

the 
and 

NOTE : Ope r a t i on o f t he u n i t on 200· 250 VAC will require 

r e p I a c eme n t o f t he p I u g 
u n i t to the AC I i n e . 

that is used to connect the 

P MC • 4 5 0 ( C ) Co p y r i g h t C i r c u i t R e s e a r c h L a b s , I n c . 1 9 8 9 P a g e 2 • 2 
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5 . CI o s e the comp a r t men t cover and i n s er t the 
into the receptacle on the module. 

line cord 

2.6 INTERNAL JUMPERS 

2. 7 The PMC 
the unit to 
jumper s as 
requirements. 
a t t h i s t i me . 

i s e q u i pp e d w i t h i n t e r n a I j ump e r s to con f i g u r e 
individual operational requirements. Set the 
applicable for the individual station 

(DO NOT adjust potentiometer R146 on the PCB 
See Section 6 . 3 for making this adjustment) . 

JUMPER FACTORY FUNCTION OF JUMPER 
POSITION 

JS INSTALLED +1s V DISCONNECT JUMPER. The positive DC 
power connection between the power supply 
and t he c i r cu i t r y i s b r o ken when th i s jumper 
i s removed. 

J 6 INSTALLED • 1 5 V DI S CONNECT JUMPER . The neg at i v e DC 
power connection between the power supply 
and the circuitry is broken when this jumper 
i s removed. 

J9 TERM TERMINATING OR BRIDGING INPUT JUMPER. In 
the TBRM po s i t ion , the i n put has a 6 0 0 ohm 
t e rm i n a t i on . T he BR I DGB po s i t i on p r e s en t s 
an impedance of >l0K ohms . 

Jl0 OUT BASS CLIP JUMPER. This jumper selects the 
low frequency response of the input leveling 
AGC c i r cu i try . I n the OUT po s i t ion the I ow 
frequency response is flat. In the IN posi· 
tion the G/R circuits do not respond to 
frequencies below 100 Hz . The OUT position 
i s rec onme n de d for mos t a pp I i cat i on s . 

Jll IN BASS PRE-EMPHASIS JUMPER. The IN position 
produces a response peak at approximately 
105 Hz o f approximately 3 dB above 400 Hz 
reference. It also produces a rapid roll­
off below 100 Hz to prevent the transmission 
of subsonic in f ormation. This position i s 
used to improve the apparent f requency resp­
on s e o f many r e c e i v e r s . I t may a I so 
increase the performance of some plate modu· 
lated transmitters that are unable to toler­
ate subsonic information . In the OUT posit­
ion , the frequency response is flat . 

J17 OUT TILT CORRECT. This jumper is used in conju· 
n ct i on w i t h the TI LT CORRBCT cont r o I ( back 
panel) to provide tilt correction to the 
s i g n a I a t t he AUX OUT t e rm i n a I s . When t h e 

P MC - 4 5 0 ( C ) C o p y r i g h t C i r c u i t R e s e a r c h L a b s , I n c . 1 9 8 9 P a g e 2 - 3 
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jumper is in the IN position the TILT 

CORRBCT c o n t r o I a d j u s t s t he co r r e c t i o n c i r c -

uitry used to compensate for low frequency 

phase shift (see Section 2 . 25) . 

2.8 PCB LED INDICATORS 

2.9 PONER SUPPLY PCB INDICATORS 

2 . 10 Apply AC Line power to the unit and verify that the 

power supply voltages are present. The voltages are present 

when DS1 and DS2, the red LED's on the main PCB, as listed 

b e I ow , a r e i I I um i n a t e d . I F D S 1 a n d / o r D 5 2 AR E NOT 

i I lum i nated go to Section 6.4, TROUBLESHOOTING. 

LED VOLTAGE CCM'v\ENTS 

DSl +1 5 VDC Fixed ; measure at TP4 
+! - 50 mVDC 

DS2 - 1 5 VDC Fi x ed ; measure at TPS 

+! - 50 mVDC 

GATE LED INDICATOR 

This LED is illuminated when the gate circuitry is activated . 

This f reezes all gain control action when the level drops 

below the gate threshold (-20 dB) . 

LED D E S CR I P T I ON 

DS 3 Gate Indicator 

2. 11 INTERCONNECTIONS 

2 . 12 GENERAL 

2 . 1 3 T h e P MC • 4 5 0 i s d e s i g n e d t o i n t e r f a c e w i t h ma n y t y p e s o f 

broadcast equipment . See Figure 2 . 4 f or some typical 

a p p I i c a t i o n s f o r t h i s u n i t w i t h i n t h e o v e r a I I s y s t em . T h i s 

unit may be wired for either balanced or unbalanced operation 

and is always placed inmediately before the transmitter in 

the audio path. 

P MC • 4 5 0 ( C ) C o p y r i g h t C i r c u i t R e s e a r c h L a b s , I n c . 1 9 8 9 P a g e 2 • 4 
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2 . 14 BALANCED LINE CONNECTIONS 

2.15 Most broadcast equipment is designed for balanced line 

operation . Connect as per FICURE 2 . 5. The PMC-450 has one 

input and one main output connection . An auxiliary output 

connection is also provided for driving a second transmitter . 

A two conductor shielded cable should be used (Belden 18451 

or equivalent) with a red and black twisted pair inside a 

shielded covering. Connect the red lead to+ terminal on the 

barrier strip, the black lead to the terminal on the 

b a r r i e r s t r i p , a n d t h e s h i e I d ( g r o u n d ) t o GND t e rm i n a I o n t h e 

barrier strip. THE CABLE SHIELD SHOULD BE CONNECTED TO 

GROUND AT THE SOURCE END ONLY TO PREVENT GROUND LOOPS. 

2 . 16 UNBALANCED LINE CONNECTIONS 

2.17 Connect the equipment EXACTLY as shown in Figure 2 .6 

f or operation with unbalanced line equipment . The PMC-450 

has one i n put and one ma i n output connect i on . An aux i I i a r y 

output connection is also provided for driving a second 

transmitter. 

NOT E : Wh e n u s i n g t h e u n b a I a n c e d I N PUT c o n n e c t i o n o n I y , t h e 

shield is connected to the ground terminal and the 

negative(-) terminal is connected to the ground by 

a jumper w i re as sh own i n F i g u re 2 - 6 . 

CAUTION: When using an unbalanced output, the 
shield must be connected to the ground 
terminal. The negative (-) output 
terminal must be left unconnected. This 
equipment does not use transformers; 
therefore, accidental grounding of the 
negative (-) output terminal will short 
half of the output circuit. Also, the 
output level will be 6 dB lower than the 
balanced output level. Unbalanced operation 
is not recommended in most applications since 
RFI suppression is most effective when a 
balanced-line connection is used. 

P MC - 4 5 O ( C ) C o p y r i g h t C i r c u i t R e s e a r c h L a b s , I n c . 1 9 8 9 P a g e 2 - 6 
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( 

INPUT OUTPUT 

+ - GND + - GND 

,,,--- ...... " )--

INPUT OUTPUT 

AUX OUT 

GND 

\ 
J 

/ 

OUTPUT 

TO NIGHT OR 
AUX TRANSMITTER 

FIGURE 2·5 BALANCED LINE CONNECTIONS 

INPUT OUTPUT 

+ - GND + GND 

-- ' 
: "'""41---....J 
,_ - .,,,. 

INPUT OUTPUT 

AUX OUT 

GND + 

\ 
I ,.._ _ _ ,,,, 

OUTPUT 

TO NIGHT OR 
AUX TRANSMITTER 

* DO NOT CONNECT 

FIGURE 2·6 UNBALANCED LINE CONNECTIONS 
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2.18 INITIAL SET-UP 

2 . 19 GENERAL 

2 .20 The fo l lowing procedure i s given to aid in interfacing 
and setting up the PMC for gene r al program requ i rements ; It 
is recorrrnended that the ent ir e manual be read first to become 
f am i I i a r w i t h a I I o f t he c a p ab i I i t i e s o f t h i s u n i t . 

1 , Ver i f y th a t the u n i t i s set for t h e co r rec t AC I i n e 
vo l tage (see Sect i on 2.4 ). 

2. Connect a u dio in put and o u tput as p er Se c t i on 2.11 . 

3 . Ve r i f y t ha t t he i n t e r n a I j ump e r s a r e s e t p r o p e r I y , a s p e r 
Section 2.6 . 

2 . 21 SET-UP PROCEDURE 

2 . 22 IN I TIAL CONTROL SE T TINGS 

CONTROL OR SWITCH 

INPUT AGC G/R 

MID-RANGE PRES ENCE 

SET T ING 

HIGH FR EQUENCY EQUALIZATION 

TILT CORRECT 

LIMIT I NG 

OUTPUT · LEVEL 

ASYIY'METRY 

INPUT CALIBRATE• 

BANONI DTH • 

PROOF/OPERATE• 

9 . S (Out ) 

OP ER ATE 

• Located on back panel 

• 8 

FULL Y ccw 

NRSC 

OF F 

+ s 

FU LL Y ccw ( 2 0 t u rn s 

FULL Y ccw ( 2 0 turns 

FUL L Y ccw (20 turns 

CAUTION: When setting up the PMC with an older transmitter It 
may be desirable to use less than full llmltlng to 
avoid damage to the transmitter or antenna system. 

PMC·-450 (C) Copyright Circuit Research Labs, Inc. 1989 Page 2·8 

or more) 

or more) 

or more ) 

wigfi
Stolen 2 Line Transparent
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2 . 23 SET - UP PROCEDURE 

1 . Feed a I ine l evel 
the input on the 
PMC shou l d be set 

p r o g r am s i g n a I t h r o u g h t he s y s t em t o 
PMC·450 . A l l eq u i pment prior to the 

for n orma I ope rat ion. 

2 . Increase the sett i ng of the PMC-450 INP UT CAL I BRATB 
cont r ol (back pane l ) unti l the LE D above the control is 
i I I um i n ate d ap p rox i mate I y 1 0 • 2 0•10 of t he t i me . The O d 8 
indicator segment on t he f r ont p ane l l eve l meter may also 
be used, since its f u n c tion is the same as this back 
panel LED . 

NOTE '. The OVLD LED (fron t pa ne l ) s houl d never illuminate 
w i t h no r ma I p r o g r am mat e r i a I . 

NOTE : I f u na b I e to get t he LED i n d i ca t or to i I I um i n ate i n 
t h e a b o v e s t e p a f t e r 2 O c omp I e t e c I o c kw i s e r o t a t i o n s , 
the input sensitivity may ne e d to be adj u sted (see 
Section 6 . 4 ) . 

3 . I n c r ea s e t he s e t t i n g o f t he OUTPUT LBVBL con t r o I ( f r on t 
p an e I ) c I o ck w i s e u n t i I t he neg at i v e mod u I a t i on peak s , a s 
obs e r v e d on the mod u I at i on mo n i tor or o s c i I I o scope are 
peaking at 90· 9 5%. The setting of this control is 
d i ct ate d by the neg at i v e mod u I at i on cap ab i I i t y of the 
transmitter . 

CAUTION: The output level of the PMC· -450 should never be 
set such that the nega tlve modulation capabilit y of 
the t ransmitter Is exteeded. 

4 . 

5 . 

Wh e n t h e o u t p u t I e v e I c o n t r o I i s p r o p e r I y s e t , t h e 
( input ACC) switch an d the L IMITING switches should 
reduced to the desired sett i ngs as required by 
program format . The suggested i n i tial settings are : 

SWITCH SETTING 

C/R 
LIMIT I NC 

G / R 
be 

the 

T he a s ynme t r y and t i I t c o r r e c t f u n c t i on s may be en ab I e d 
as required (see Sections 2 . 24 and 2 . 25). 

P MC • 4 5 0 ( C ) Co p y r i g h t C i r c u i t R e s e a r c h L a b s , I n c . 1 9 8 9 P a g e 2 • 9 
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2 . 24 ASYM'v\ETRY SET-UP 

NOT E : Ve r i r y t ha t t h e s t a t i on t r a n s m i t t e r , a s p e r 

manufacturer ' s specifications and condition 1s capable 

of p rod u c i n g the po s i t i v e mod u I at i on des i red . 

Feed a I i n e I eve I 
the input on the 
PMC should be set 

pro1r1m signal through 
PMC- 4 50 . Al I equipment 

for normal operation . 

t he s y s t em t o 
prior to the 

2 . Adjust the ASl'Ya17ltY cont r ol c l ockwise u nti l t h e desired 

po s i t i v e mod u I at i on I eve I as i n d i cat e d on the mod u I at i on 

mo n i t o r i s a c h i e v e d . 

NOTE : It may be desirable to u se h ig h er initia l sett i ngs of 

the G / R and LIMITING swi t c hes to magnify the effect o f 

the ASl'YafTRY cont r o I . Th i s increases the dens i t y o f 

the program mater i a l p r oviding a h igher amo u nt of peak 

mod u I a t i on w h i ch en ab I es t h e u p p er I i m i t o f po s i t i v e 

peak modulation to be set accurately . 

3 . 

4 . 

I f t he as ymme t r y cont r o I i n c re as es neg at i v e mod u I at i on , 

check for phase reversal of PMC outpu t connections . 

Re t u r n t he GI R and LIMIT I NG s w i t ch es to t he no r ma I I y used 

positions . 

2 . 25 TILT CORRECT SET-UP 

NOTE . 

NOTE 

This procedure should be done only after all other 

adjustments have been completed . 

This adjustment can be p er f ormed either using test 

e q u i pme n t or d y n am i ca I I y w i th program mater i a I . 

Although the method emplo ying test equipment will 

yield greater accu r acy at a single f requency , the 

d y n am I c set - up method i s p r e f er red i n mos t cases . 

This is due to the fact that the average ti l t (or 

phase shift ) can be corrected over a wider range o f 

fr equencies when program material is used . 

2 . 26 METHOD I 1 : SET-UP US I NG T EST EQUI PMENT 

l . Obtain the following test equipment (or equivalent ) : 

@DEL NOTES 

AG-51 Potomac Audio Generator 
( S e t t h e o u t p u t s w i t c h t o L +R ) 

2 44 5 Tektronix Osei I loscope 
( 5 MHz m i n i mum r e s po n s e , du a I ch an n e I ) 

P MC - 4 5 0 ( C ) C o p y r i g h t C i r c u i t R e s e a r c h L a b s , I n c . 1 9 8 9 P a g e 2 • 1 0 
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2 . Tur n the PMC OUTPUT LBYBL cont ro l f ully CON ( cou nter · 

clockwise) . 

3 . Disconne c t the PMC AUDIO INPUT connections (back pane I) . 

Connect the audio generator t o the AUDIO INPUT 

connections . Feed a 100 Hz tone to the uni t at a l evel 6 

dB higher than the leve l at which the OVLD ind i cator 

i I I um i n a t e s . 

NOTE : I f the a u dio generator is set for a +1 0 dBm outpu t 

l evel when the f r On t panel meter indicates + 2. the 

specified level can be obtained by increas i ng the 

gener a t or output level by 1 0 dB to + 20 dBm . Other 

generator output leve l s can be accorrmodated by 

adjusting the PMC INPUT LBYBL control . 

4 . Increase the settin gs o f the PMC O / R and LIMITING 

s w i t c h e s to max i mum set t i n g s (·8 and +s re spectively) . 

5 . Connect an oscilloscope across the R . F . input o f the 

mod u I a t i on mo n i t o r ( o r o t he r s u i t ab I e R . F . mo n i t o r p o i n t 

in the transmission system) . 

6 Set the PMC OUTPUT LBVBL control as required to obta in 

about ·70% modulation, as observed on the osci I l oscope 

or mod u I at Ion mo n i tor . Th e d i s p I a y w i I I be hi g h I y 

clipped as shown in the fig ure s on the fol lowing pa ge . 

•••••••••• TO AVOID DAMAGE, THE TRANSMITTER SHOULD BE 
OPERA TED FOR A FEW SECONDS AT A TIME ONLY. WARNING .......... 

NOTE . I f t he mod u I a t i o n en v e I ope as viewed on the 

7 ' 

8 . 

osci I loscope appears as in 

correction is necess a ry and 
Figure 2·7 , 

t he f o I I ow i n g 
no ti It 

procedu re 

shou l d not be perf ormed . 

If tilt is p resent as shown in Figure 2 · 8, enable 

ti l t cor r ect circuitry b y rotat ing the fr o nt panel 

CORRBCT pot en t i ome t e r u n t i I i t j u s t • c I i ck s • on . 

I f t i I t i s p resent, as shown in Figure 2· 8 , adjust 

TILT CORRBCT contro l to obt ai n a waveform s i mi I a r 

Figure 2 - 7 . Over - co r rec t i on wi 11 resemble Figure 

the 
TILT 

the 
to 

2·9 
and cause poor performance . Turn TILT CORRBCT contro l 

counter - clockwise to correct . 

9 . A f ter adjustment ha s been made , disconnect the generato r 

and reconnect the program audio to the PMC AUDIO INPUT 

connections . Rec.al ibr a te the PMC INPUT LBYBL AND OUTPUT 

LBYBL con t r o I s f o r no r ma I ope r a t i on . Re t u r n t he G I R and 

LIM/TI NG s w i t ch e s to t he i r p r e v i o us po s i t i on s . 

PMC · 4 5 0 l C ) Copy r i g h t C i r cu i t Re s ea r c h L ab s , I n c . 198 9 Page 2 • 1 1 
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10 . If the results indicated cannot be obtained or if 
the disp l ay i nitially appears overco r rected as per Fi gure 
2·11, turn the TILT CONTROL control f ul ly CON unti I 
a ·cI ick• is heard . The condition o f transm i tter 
modulating components should be checked ; a l so, the 
presence o f inadeq uate A . C . co up I ing at the tra nsmitter 
a u d i o i n p u t o r mod u I a t o r s h o u I d b e i n v e s t i g a t e d a n d 
cor re cted be f ore attempting to repeat the p rocedure . 

2 . 27 METHOD 1 2 : SET-U P US I NG PROGRAM AUDIO AND OSCILLOSCOPE 

NOT E : I n I i e u o f p r o g r am ma t e r i a I , t he p u I s e d · US AS I no i s e 
f u nct ion on the CRL AGC -40 0 may be used . 

1 . Feed nor ma I pro g r am au d i o through the p r o c e s s i n g sys t em 
including the PMC and t ran smitter . Th e pre -emphasis 

2 , 

function shou ld be disabled . (PMC : Rotat e the MID BAND 
PRBSBNCB and HI FRBQ BQUALIZATION set f u I I y CON) . 

Connect an osci I loscope a cross the R . F . inpu t of 
mod u I a t i o n mo n I t o r o r o t he r s u i t ab I e mo n i t o r po i n t 
an osci I loscope o f at lea st 5 MHz bandwidth). 

the 
( use 

3. Decrease the PMC OUTPUT LBVBL contro l to a point where 
the transmitter pea k modulates at about ·70%, as obser ved 
on t he mod u I a t i on mo n i to r ( o r o s c i I I o s cope ) , 

4 . Increase the PMC INPUT LBVBL contro l such that the OVLD 
indicato r flashes to a point where it is illumi nated most 
of the t i me w i th p r o g ram au d i o p resen t . I n c re as e the 
settings of the PMC G / R and LIMITING switches to maximum 
s et t i n g s ( • 8 and + 5 r esp e c t i v e I y ) . D emo du I a t e d au d i o 
wi l l be distorted during th is adj u stment u sing these 
settings . 

NOTE : If a mul ti ·b and compre ssor (suc h as the CRL SEC- 4 00 or 

5 . As 

SE P · 4 0 0 B ) 1 s p res e nt i n the sys t em , the LOW band 
control should be increased to a setting fully 
clockw i se , while the Ml, M1, and HIGH ba nd controls 
sho uld al l be set f ully counter clockwise . This will 
make the low fr equency components easie r to see on the 
o s c i I I o s c o p e . B E SUR E TO LOG S E TT I NC S OF THE S E 
CONTROLS SO THEY CAN BE RETURN ED TO THEIR ORIGINAL 
POSI TI ONS AFTER ADJUSTMENT I S MADE. 

viewed on the osci I l osc ope , i t should be n o ted i f bass 

notes c I i p i n a s im i la r ti lted manner a s shown in the 

photo 0 f Figu re 2 • 8 . I f th i s i s the case , proceed to 

step 6 . I f the c lipped bas s in f ormation appears similar 

to Figure 2 • 7 / no correction i s n eces sary. 

NOTE : I t is easiest 
observing the 
enve lope. 

to determine the p resence of ti l t by 
modula tion negative po rti on o f the 
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FIGURE 2-7 NORMAL MODULATION ENVELOPE 
(No Tilt Present) 

FIGURE 2-8 UNDER-CORRECTED MODULATION ENVELOPE 
(Tilt Present) 

I PMC-450 (C) Copyright Circuit Research Labs , Inc . 1989 Page 2-13 
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FIGURE 2 - 9 OVER - CORRECTED t-lODULATION ENVELOPE 

6. If t il t is present as descr i bed above, enab l e the tilt 
c o r r e c t i o n c i r c u i t r y b y r o t a t i n g t he TILT CORRBCT c o n t r o I 
clockwise until it just "clicks" on . 

7 . Ad j u s t t h e P MC f r on t p a n e I TILT CORRBCT co n t r o I s u c h 
bass clipp i ng is hor i zontal (as in Figure 2·7) . 

that 
The 
the 
low 

trace should be st udied for several minutes as 
adjustment is made to ve ri fy that the majo ri ty of 
f re q u ency t i I t i s removed . 

••••u• BE CAREFUL NOT TO OVER-CORRECT, AS SHOWN IN 
WARNING FIGURE 2· 9 . DAMAGE TO THE TRANSMITTER MAY 
•••u•• RESULT IF TILT IS LEFT SICNIFICANTL Y 

8 . 

9 . 

OVER-CORRECTED. 

If th i s adjustment cannot be successfully 
waveform i n i t i a I I y t i I t s i n the manner as 
2 - 1 1 , the t ran sm i s s i on s ys t em r eq u i res 
(see METHOD 1 , Step 110) . 

made , o r if the 
shown in Figure 
troubleshooting 

Re ad j us t t he PMC 
no r ma I p r o g r am 
increase output 

input and output level cont r ols for 
operation (decrease i nput level and 
I eve I ) . Return the MID BA.ND PRBSBNCB 
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control and HI l'lCIIQ IIQUALIZATION control at the previous 
s e t t i n g . R e t u r n t he O I JC a n d LIMIT I NG s w i t c he s t o t h e i r 
previous pos it ions. 

2 . 28 AUXILIARY OUTPUT 

2.29 The auxiliary output is via the back panel AUX OUT 
connections. This output is typically used to drive an 
auxi I iary transmitter for day/night operation . 

2 . 30 SET UP PROCEDURE 

1 . 

2 . 

3 . 

CAUTION: 

Verify that the input level is set as per Section 2 .2 1 . 

Con n e c t a n o s c i I I o s cop e o r mod u I a t i o n mo n i t o r t o a 
suitable monitoring point that accurately represent s the 
actual transmitted signal into the antenna system . 

In crease the setting of the 
unti I negative modulation 
o s c i I I o s co p e o r mod u I a t i o n 
95% . 

AUX OUT control (back panel ) 
peaks as observed on the 

monitor are between 90 and 

The output level of the PMC·400A should never be set 
such that the negative modulation capablllty of the 
transmitter Is exceeded. 

NOTE : The asymTietry has been previously set for the ma in 
transmitter in Section 2 . 24 . Verify that the 
auxiliary transmitter is capable of the positive peak 
modulation previously set for the main transmitter. 
I f the positive peak capability is significantly less 
t ha n t he ma i n tr an sm i t t er i t may be des i r ab I e to 
reduce the asymTietry using the procedure in Section 
2 . 24 . If the asymTietry has not previously been set 
see Section 2.24, steps 2 to 3 (including notes) . 

4. Th e ti It correct circuitry can be enabled using internal 
jumpe r Jl7 . The adjustment is made using the procedure 
i n S e c t i o n 2 . 2 5 u s i n g t h e TILT COIUUlCT con t r o I I o ca t e d 
on the back panel . 

NOT E : T h e t i I t c o r r e c t i on ad j u s t me n t d i f f e r s s I i g h t I y f r om 
the procedure described in Section 2.25 in that a 
multiturn potentiometer is used. 
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2.31 GUIDELINES FOR SYSTEM SOUND SETTING 

2 . 3 2 The f o I I ow i n g ch a r t sh o u I d be f o I I owed 
settings after the previous alignments have 
The chart should also be used for reference 
t h e f i n a I c omb i n a t i o n o f s o u n d s e t t i n g s 
recol'TTTlended ranges . 

for the initial 
been comp I eted. 
to insure that 

are within the 

NOTE : Settings outside these ranges may indicate incorrect 
a I i g nme n t o f i n d i v i du a I u n i t s i n t he s y s t em . 

2 . 33 AGC-400 dynafex NOISE REDUCTION USAGE 

2 . 34 In conjunction with any of the above control settings, 
the dynafex noise reduction circuitry can be activated. The 
f r o n t p a n e I TBIUJSBOLD con t r o I s ho u I d be s e t t o ob t a i n t h e 

ma x imum amount o f noise reduction during program pauses 
w i t ho u t au d i b I e exp ans i on a r t i f a c t s . I t may be des i r ab I e to 
ch an g e the po s i t i on s of i n tern a I jumper s J 11 and J 19 to 
optimize the dynafex operating VCR bandwidth f o r the program 
f ormat (see Section 2.4 of the AGC manual) . 

NOTE : The •AND - MULTI/WIDB switch may be set as desired 
f o r d y n am i c e q u a I i z a t i o n on t h e S E C - 4 0 0 . 

CAUTION: If the SEC-400 Is not being used with the system add 3 
to 6 db to the ACC·400 C/R levels. 
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SYSTEM SOUND SETTING CUIDE 

SUGGESTED CONTROL SETTINGS 

I AGC-4fJO $BC-4(J0 JlilC-4SL 

~lR QPER BAND ~lR QP(R b I Ml ~LR b IM 
FQRMAT CCMP 

I Rock 
Heav y 1 - 1 2 F DUAL - , 2 M L - 8 +4 

I Heav y 2 - 1 2 F BOTH ·9 F C - 6 +3 
Heav y 3 ·9 F DUAL ·9 F L - 6 +3 

I 
Medi um 1 -9 F BOTH ·9 M C -6 + 3 

Medi um 2 · 9 M DUAL -6 F C ·4 +3 
Medi um 3 ·9 M BOTH -6 F L -4 +2 

I $ 0 f t 1 - 6 M DUAL -9 s C -4 +2 

SO f t 2 . 6 M BOTH -6 M C - 2 +1 
$ 0 f t 3 -6 s WIDE ·6 s L - 2 +1 

I Beauti f ul Music 
Hea vy -9 M DUAL ·9 M C - 6 +2 

I 
Medi um -6 s BOTH -6 s C -4 +1 

SO f t - 3 s WIDE -3 s C • 2 0 

Country 

I Heavy - 9 F DUAL -9 M C - 6 +3 
Medi um - 6 M BOTH - 6 M C - 4 +2 

$ 0 f t • 3 s WIDE . 3 s C . 2 +1 

I Talk 
He avy · 1 2 M DUAL · 1 2 M L -6 +4 

Medi um -9 M BOTH - 9 M L ·4 + 3 

I so r t - 6 s BOTH . 6 s L -4 +2 

Classical 

I Hea vy -9 s BOTH -9 s C -4 +2 

Medi um . 6 s BOTH - 6 s C - 2 +1 

SO f t . 3 s WIDE - 3 s C - 2 0 

I Ea sy Listening 
Heavy -9 M BOTH ·9 M C • 6 +3 

Medi um . 6 M BOTH -6 M C ·4 +2 

I SO f t ·6 s BOTH . 6 s C - 2 +2 

I 
I 
I 
I PMC·450 ( C) Copyright Circuit Research Labs , Inc . 1989 Page 2 • 1 7 
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SECTION 3 - OPERATING INSTRUCTIONS 

3. 1 GENERAL 

3.2 The purpose of this section is to further describe the 
operation of the switches, indicators, and controls on the 
PMC-450 . A thorough understanding of this section will 
enable the user to get the most from this unit. Each switch, 
indicator, and control is described as to its operation and 
purpose . 

3.3 FRONT PANEL SWITCHES, INDICATORS, AND CONTROLS 

3 . 4 PONER LED INDICATOR 

3.5 A red LED is used as a power on indicator. 

3 . 6 G/R ( Inpu t AGC) SWITCH 

3 . 7 The G/R ( Input ACC) switch sets the signal level to the 
circuits that control the range of gain reduction . Fo r 
example, when the switch setting is -4 , the output of the 
u n i t w i I I b e h e I d con s t a n t e v en t ho u g h t he i n p u t ma y d r op a s 
much as 4 dB below the calibrated input level . If the input 
level drops 6 dB, the output wi 11 drop only 2 dB. Input 
s i g n a I s may i n c re as e as much as 1 5 dB above the • 0 • dB 
i n d i ca t i on on t he LED i n put I eve I mete r and not be a f f e ct e d 
by the set t i n g of t h i s s w i t ch , s i n c e C / R a c t i on i s au t oma t i c 
above ·o· . Proper setting o f this switch is determined by 
t he sound t he use r i s t r y i n g to a ch i eve . The amo u n t o f 
a pp a r en t I o u d n e s s i n c r ea s e i s mo s t no t i c ea b I e when s w i t ch i n g 
from -2 to ·4 and from · 4 to ·6. 

CAUTION: It Is suggested that the user select a setting as 
low as possible to accomplish the ob Jectlves. 
Most users choose -2 or ·4. Also, It ts assumed 
that the audio applied to the unit Is already gain 
controlled and compressed a, desired. Unprocessed 
audio should not be directly applied since this 
circuit Is not designed to operate over an extremely 
wide dynamic range. 
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3 . 8 MID RANGE PRESENCE 

3 . 9 The MID /CANGB ,ll.BSBNCB control al lows the adjustment of 

the mid-band audio frequencies primarily in the voice area 

be tween lkHz and 4kHz . The cont r o I can add up to 6 dB of 

mid-r ange presence . 

3 . 10 HI-FREQ EQUALIZATION 

3 . 11 Thi s control provides a continuously variable high 

frequenc y pre-emphasis o f the program material . 

3 . 1 2 Wh en t h i s co n t r o I i s r o t a t e d c I o ck w i s e , 

pre-emphasis (emphasis at higher frequencies) 

When se t to the NRSC (de tent ) po s i t ion the 

Radio Standards Comnittee) st andard 

characteristic is implemented. 

t h e amo u n t o f 
is increased . 

NRSC (National 
pre-emphasis 

3 . 13 The NRSC p r e-emphasis function is characterized b y a 

sing le zero at 2122 Hz and a single pole at 87 0 0 Hz , as 

defined by the NRSC. This is es sentially a 75 us pre· 

emp ha s i s ch a r act e r i s t i c r o I I e d o f f a t h i g her f re q u enc i es such 

t ha t th e max i mum g a i n i s 1 O dB at 1 O kHz . 

NOT E : If u ndesirable modulation ar tif acts are present whe n 

using the NRSC position due to transmitter or antenna 

de f iciencies, the B1-PABQ BQUALIZATION control should 

be rotated counter clockwise towards the OPP po sition 

a n d u s e d t o t r o u b I e s ho o t t he s y s t em . I f t h i s i s 

necessary, the user s hould determine the rea son f o r 

no t be i n g ab I e t o u s e t he NltSC s e t t i n g so t ha t t he 

p r ob I em ca n be co r r e c t e d . Ce n e r a I I y , t he i nab i I i t y t o 

pass an audio pre-emphasis ch ar acteristic i s cau sed by 

a po or impedance match between the t ran sm i t t er and 

antenna syst em a t higher audio frequencies . 

3 . 14 Th e us e o f th i s cont r o I a I I ow s the u ser to set the pre -

emp h as i s between OPP ( none) , the NltSC set t i n g ( 1 2 : 0 0) , or 

higher than thi s stan d ar d setting,~ (fully clockwise) . 

3 . 1 5 I NPUT LEVEL INDICATOR 

3 . 16 The inpu t indicator di splays the input signal level . 

The readout is in loga r ithmi c notat i on as indicated by the 

s c a I e and i s a I way s peak r ea d i n g . The r e d OVLD i n d i ca to r 

will begin to illuminate when the signal level is 8 dB abo ve 

the O dB calibration re fer ence level . 

3 . 17 TILT CORRECT CONTROL 

3 . 18 Th e 
cor recti on 

TI LT CODBCT con t r o I i s 
circuitry which compensates 

u sed 
f or 

to adjust the 
low frequency 
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• t i I t • ( p h a s e s h i f t ) f o u n d i n s ome p I a t e -mod u I a t e d 
transmitters . The operation of this control is enabled by 
r o t a t i n g t h e c o n t r o I c I o c k w i s e u n t i I I t • c I i c k s • ON. T h i s 
function is not normally required with transmitters that do 
not ha ve a plate modulation transformer . The PMC will work 
without using the tilt correction circuitry , however higher 
peak modulation capability will likely result when the 
circuitry is enabled and correctly adjusted , as required (see 
Section 2 . 25) . 

3 . 19 POSITIVE AND NEGATIVE LIMIT INDICATORS 

3 . 20 The positive and negative limit indicators are used to 
s how when t he I i mi t i n g c i r cu i t r y bu i I t i n to the o v e r shoot 
compensated low-pass filter is being activated . These 
indicators should begin to flash as the setting of the 
LIMITING switch is increased . When the asyrnnetry f unction is 
enab l ed (see Section 2 . 24) , the posit ive indicator should 
f l ash less o ft en than the negative indicator (or not at 
a II ) . 

3 . 21 OUTPUT - LIMITI NG SWITCH 

3 . 22 This switch is used to select the amount o f 
instantaneou s gain reduction (limiting) applied to the audi o 
s ignal . Lower settings (0 , +1 , or + 2) will p rovide well 
cont r o I I e d but I es s dense pro g ram au d i o . Hi g her sett i n gs 
( + 3 , +4 , or + 5 ) w i I I p rod u c e v er y dense and I o u de r bu t st i I I 
tight l y controlled audio . The setting o f this sw itch is 
e n t i r e I y u p ·t o t h e u s e r d e p e n d i n g o n t h e d e s i r e d • o n • a i r • 
apparent loudne ss. 

J . 23 OUTPUT - LEV EL CONTROL 

3. 24 The OUTPUT LBYBL c on t r o I i s p r o v i d e d t o ad j u s t t h e 
aud i o output le vel 
that the proper 

of the PMC . The control is adjust ed so 
mod u I a t i on I eve I i s supp I i e d t o t he 

transmitter . 

3 , 25 ASYtv-METRY CONTROL 

3 . 26 The ASl'MWB11tY CONTaOL is used to adjust the amount 
o f asyrnnetry or po s it ive peak audio present in the output 
s ign a l . This control is increased to the po i nt at which the 
d e s i r e d a s yrnne t r y i s ob s e r v e d o n t he mod u I a t i on mo n i to r . A s 
this control is inc reased clockwise the positive limit LED 
indicator will f lash less often . 

NOTE : I f negative modulation increases as the PMC 
ASl'MWBntY con t r o I i s i n c r ea s e d • t h i s i n d i cat es t hat 
the pola rity o f the signal at t~~ output connection of 
t he PMC i s reversed . This connection should be 
reversed be f ore proceeding . 
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NOTE : When this control is at its maximum clockwise setting, 
the PMC is capable of producing greater than +150'/, 
po s i t i v e mod u I a t i on peak s . I f t he con t r o I i s a t i t s 
maximum and the desired res u lt is not obtained, check 
the positive modulation capabi I ity of the transmitter . 

3.27 REAR PANEL CONTROLS AND SWITCHES 

3.28 INPUT CALIBRATE CONTROL AND INDICATOR 

3 . 2 9 An I NP UT CAL I •RA TB con t r o I i s p r o v i de d to ad j u s t t he 
a u d i o i n p u t s i g n a I I e v e I t o t he i n p u t amp I i f i e r . A l ED 
indicator (located above the control) is provided for proper 
setting of the input level. This LED should flash during 
p r o g ram peaks ( see Sect ion 2 . l 3 for set up) , Th i s LED i s a 
d up I i ca t e o f t he O d 8 i n d i ca to r s e g men t on t he f r on t pane I 
level meter . 

3.30 BANONIDTH SELECT SWITCH 

3 . 31 This switch selects the cutoff frequency of the 
internal low·pass filter . In the STD (out) position a 9 . 5 
kHz f ilter characteristic is enabled , corresponding to the 
N R S C s t o p b a n d s p e c i f i c a t i o n . I n t h e / / kHz p o s i t i o n ( i n ) , 
t h e P MC d o e s n o t c o n f o rm t o t h e N R SC s t op b a n d s p e c i f i c a t i o n . 
S e e F i g u r e 3 • 1 f o r a t y p i c a I t r a n s m i t t e d s p e c t r um comp a r i s o n 
between the two f ilter selections when used with a laborator y 
t ran sm i t t er . 

3 . 32 PROOF/OPERATE SWITCH 

3 . 33 This switch selects either PROOF (bypass) or OPBRATB 
mode o r operation . In the PROOF position the input amp Ii tier 
connects directly to the output ampl if ier . In the Ol'BRATB 
po s i t i on a I I f u n c t i on s i n t he PMC a r e en ab I e d . 
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FIGURE 3·1 TYPICAL TRANSMITTED SPECTRUM COMPARISON (9.5/11 kHz 
Bandwidth Selection, 15 minute peak-store display; 
V:10 dB/div, H: 5 kHz/div., 300 Hz resolution) 

3 . 34 AUXILIARY OUTPUT • TILT CORRECT CONTROL 

3.35 The AUX OUT - TILT CORRBCT control is a 20 turn 
potentiometer which adjusts the correction circuitry which 
compensate s f or low frequency "tilt" (phase shift) found in 
some plate-modulated transmitters . The operation of thi s 
con t r o I i s en ab I e d b y J ump e r J 1 7 I o c a t e d I n t e r n a I I y o n t he 
PCB ( s e e Sec t i on 2 . 6 ) . Th i s f u n c t i on i s not no r ma I I y r e q u i r e d 
with transmitters that do not have a plate modulation 
transformer . The PMC will work without using the tilt 
correction circuitry, however higher peak modulation 
capability will likely result when the circuitry is enabled 
and correctly adjusted , as required (see Section 2 . 25). 

3 . 36 AUXILIARY OUTPUT· LEVEL CONTROL 

3 .3 7 The AUX OUT - LBYBL control is a 20 turn potentiometer 
w h i c h ad j u s t s t he b a I a n c e d mo n a u r a I o u t p u t f o r f e e d i n g a n 
auxi I iary transmitter (for da y/night operation). This control 
provides independent control of this signal . See Section 
2.28 f or set up of this control . 
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SECTION 4 • DESCRIPTION OF THE NRSC ST AND ARD• 

4.1 GENERAL 

4.2 On January 10 , 1937, the NRSC (National Radio Systems 
C onm i t t e e ) a pp r o v e d a n I n t e r i m Vo I u n t a r y Na t i on a I S t and a r d 
per taining to the use of audio pre-emphasis and occupied 
bandwidth filtering in /tM broadcasting . The NRSC believes that 
i mp I eme n t a t i on o f t he s t and a r d b y a I I s ta t i on s w i I I r educe Al-A 
interference, increase use fu l Al-A service area, and encourage the 
production of higher fidelity A>./t receivers. The standard applies 
t o b o t h mo n a u r a I a n d s t e r e op ho n i c A>./t b r o ad ca s t s t a t i on s . T he 
NRSC consists of in terested pa rt ies including broadcast station 
representatives, receiver manu fa cturer s, broadcast equipment 
manu fact urers (including CRL), and others. 

4.3 PRE-EMPHASIS/DE-EMPHASIS 

4 . 4 The purpose of the NRSC pre-emphasis/de -emphasis standa rd 
i s t o c r e a t e a t r a n s m i s s i o n / r e c e p t i o n s y s t em w h e r e ( 1 ) Al-A 
b road ca s t s tat ions w i I I kn ow, w i th c er ta i n t y, the I i k e I y au d i o 
response characteristics of Al-A receivers, and (2) Al-A receiver 
man u fact u re r s w i I I kn ow, w i th c er ta i n t y, the I i k e I y au d i o 
r e s p o n s e c h a r a c t e r i s t i c s o f AM b r o ad c a s t s . A • ma t c h i n g • o f p r e -
emp ha s i s and de - emp has i s i s exp e c t e d to imp rove t he consume r ' s 
overall satisf action with the technical qualit y of li s tening t o 
AM radio . 

4 . 5 Most AM stations have used p r e -emphasis to varying extents . 
This pre-emphasis is employed in an attempt to compensate for the 
• n a r row· response of most Al-A rec e i v er s . I f AM pre· emp has i s i s 
not con t r o I I e d , one s ta t i on ma y i n t er f e r e w i t h AM r e c e i v e r s 
listening to neighboring stations located on adjacent Al-A 
channe l s . 

4 . 6 The response o f the chosen pre-emphasis curve is shown in 
Figure 4 ·1. It is character iz ed by a sin gle zero with a break 
freq uenc y at 2122 Hz , along with a single pole with a break 
f r e q u en c y a t 8 7 0 0 Hz . T h i s c u r v e h a s bee n f o u n d t o i mp r o v e t he 
frequency response of narrower and medium-bandwidth radios , while 
allowing receiver manu f acturers to employ a simply-derived 
comp I eme n tar y de - emp has i s ch a r act er i st i c i n w i deb and rad i o s . I t 
is also felt that the amount of boost at high frequencies (+10 dB 
at 10 kHz) is not excessive in terms of transmitters being able 
to ope r ate no r ma I I y w i t h the cu r v e emp I o ye d . 

• A d a p t e d i n p a r t f r om t h e a c t u a I t e x t o f t h e s t a n d a r d . A 
comp I e t e copy o f t he s t and a r d i s av a i I ab I e f r om C i r cu i t 
Research Labs , Inc . , upon reque st. 
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4.7 FILTERING 

4 . 8 
audio 

The standard also includes 
bandwidth transmitted 

a specification for 
by AM broadcast 

the maximum 
stat ions . 

4 . 9 I mp I eme n tat i on o f a ban dw i d t h spec i f i cat i on can reduce 
second-adjacent channel interference and thereby lead to (1) a 
signi f icant reduction of interference as perceived on 'wideband' 
AM receivers ; (2) a corresponding increase in the interference· 
free service areas of AM stations ; and (3) an incentive for the 
further building of AM 'wideband·' receivers . 

4 . 10 The specification of the chosen stopband characteristic is 
shown graphically in Figure 4·2. It is implemented through the 
use o f a pp r op r i a t e and ca r e f u I I y des i g n e d au d i o I ow· pas s f i I t e r s 
as the final filtering prior to modulation. Compliance is 
measured dynamically, to take all audio processing functions into 
account . A specially derived pulsed-noise test signal is used as 
the modulating waveform (complete details o f compliance 
meas u r eme n t for both pre· emp has i s and f i I t er i n g f un c t ions a re 
contained in the full NRSC specification). 
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SECTION 5 - THEORY OF OPERATION 

5.1 CENERAL 

5.2 This section provides theory of operation for the 
PMC450 . For the purposes of definition , the circuitry is 
d i v i d e d i n t o f u n c t i on a I s u b • a s s emb I i e s . Re f e r t o t h e b I o ck 
diagram and schematic diagr-am in section 7 as required for 
t he f o I I ow i n g des c r i p t i on . 

5.3 POWER SUPPLY 

5 . 4 See schematic page 5. AC power is supplied to the 
u n i t v i a a standard 3 ·conductor I EC power cab I e wh i ch p I u gs 
into a connector on the back panel of the unit. This 
c o n n e c t o r i s a n i n t e g r a I p a r t o f t h e AC i n p u t mo d u I e . AC 
power is applied to power transformer Tl via the AC input 
mod u I e . T h i s mod u I e c on s i s t s o f f u s e F 1 , a n R F I f i I t e r , a n d 
a voltage selection PCB . The power transformer has dual 
w i n d i n gs to perm i t power i n g f r om e i the r 100 to 130 VAC or 2 0 0 
to 250 VAC. A PCB located inside the C input module is 
positioned to select the transformer winding combination 
requ i red f or each input voltage . 

WARNING 

SEE SECTION 2.-4 FOR INSTRUCTIONS ON SELECTING THE 
INPUT VOLT AGE. OPERATION ON 200·250 VAC WILL 
REQUIRE REPLACEMENT OF THE AC PLUG AND FUSE. 

AC 
ALSO 

5.5 Power trans f ormer Tl is a triple output with a center 
tapped winding for the+/- 15 volt supply . This winding on 
Tl provides the operating voltages for the ful I wave bridge 
recti f ier consisting of CR3 , CR4 , CRS , and CR6. The 
p u I s a t i n g DC v o I t a g e i s f i I t e r e d b y C 1 0 a n d C 1 1 . T he DC 
v o I t a g e f r om t he r e c t i f i e r i s f e d to v o I t a g e r e g u I a to r s U 1 
and U2 which develop the two regulated outputs of +1s VDC and 
• 1 5 VDC . The power supp I y ' s + 1 S VDC and • 1 5 VDC r a i I s a r e 
b y p a s s e d on ea c h s up p I y I i n e b y s e v e r a I . 0 1 mo no I i t h i c 
c a p a c i t o r s . D S 1 i I I um i n a t e s w he n a po s i t i v e DC v o I t a g e i s 
p r e s en t a t T P - 4 w i t h r e spec t t o g r o u n d . D S 2 i I I um i n a t e s when 
a n e g a t i v e DC v o I t a g e i s p r e s e n t a t T P - 5 w i t h r e s p e c t t o 
ground . Jumper JS disconnects positive DC power f r om the 
c i r cu i t r y when i t i s r emo v e d . J ump e r J 6 d i s conn e c t s 
negative DC power f rom the circuitry when it is removed . 

5 . 6 A separate secondary winding on Tl provides the 
ope r a t i n g v o I tag es f or the Y LBD f u I I wave b r i d g e r e ct i f i er 
consisting of CR7 , CR8, CR9 , & CR10. The pulsating DC 
v o I t a g e i s f i I t e r e d b y C 6 . T he DC v o I t a g e f r om t h e r e c t i f i e r 
is fed to voltage regulator U3 which develops the regulated 
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Y LBD positive 5 volt supp l y . This voltage can be measured 
at TP·1 with respect to the supply ' s negative potent ial at 
TP2 . 

5.7 SIGNAL CIRCUITRY 

5 . 8 AUDIO INPUT 

5.9 Audio input to the unit is connected at rear panel 
t e r m i n a I s t r i p J 2 5 ( r e f e r t o s c h ema t i c s h e e t 1 ) . T e r m i n a I 1 
is high (+), terminal 2 is low( ·), and terminal 3 is ground. 
Back·to·back protective 12-volt zener diodes clamp the signal 
to ground i f the input level exceeds 12 volts on any line in 
any po I a r i t y . A s i n g I e • sect i on LC I ow· pas s f i I t e r cons i st i n g 
of C147, C148 , C149 , L16 , and L17 is connected at this point 
i n the audio path to prevent RF interference with the 
internal circuitry . 

5 . 10 At this point , jumper J9, •1t1DGB/TBIUtl, allows selection 
o f a 6 0 0 0 hm r e s i s t i v e t e rm i n a t i on a c r o s s t he i n p u t I i n e , o r 
a 1 0 K b r i d g i n g i n p u t . The r ea r pane I I NP UT LBYBL co a t r o l , 
R332 , is connected at thi s point allowing adjustment of the 
input level . 

5.11 Balanced input amplifier US converts the input to an 
u n b a I a n c e d s o u r c e . T h r e e o u t p u t s a r e p r o v i d e d f r om U 5 . T h e 
signal may be monitored at US pin 1 (pin 7) . 

A . The output of US pin 1 is applied to the le f t 
ch an n e I meter amp I i f i er U4 p i n 2 . V4 i s a rec t i f i er 
that prov i des a DC s i g n a I for D i s p I a y Dr i v er U 1 I o ca t e d 
on PCB 80575 . Thi s pulsating DC signal may be 
monitored at the cathod e of CR13. 

B . T h e s e c o n d o u t p u t f r om U 5 p i n l i s u s e d f o r t h e 
PR 00 F c i r c u i t ( s e e s ch ema t i c pa g e 1 ) . The o u t p u t o f U 5 
pin 1 is applied to the rear panel l'ltOOP/ OPBIUTB switch 
through resistor R78 . The proo f signal is connected t o 
f ront panel OUTPUT LBYBL cont r ol R326 (see schematic 
page 4 ) . The p r o o f s i g n a I may be mo n i to r e d at t he 
conrnon pole of the l'ltOOP/Ol'IUtA.TB switch when in the 
•PROOF• positio.n . 

C . The third output o f US provides input to the G / R 
switch S3 . 

5.12 ACC CONTROL LOOP 

5 . 1 3 W i d e b a n d a u d i o s i g n a I f r om t he G / It s w i t c h i s a pp I i e d 
to the •ASS CLIP jumper JlO through C24 and R60 (see 
s c h ema t i c pag e 2 ) . When J 1 0 i s i n t he OUT po s i t i on C 2 2 and 
C23 are in para I lel . This enables the l,IONO SUPPORT VCR U11 
(Vo ltage Controlled Resistor) to act on lower f requencies 
thus preventing a pe r cussive effec t when large amount s of 
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gain reduction are switched in via the G / R switch . 
i s i n t h e CL 11' p o s i t i o n C 2 3 i s o u t o f t h e c i r c u i t 
C 2 2 p r o v i d e s s i g n a I t o U 1 1 . T he u s e o f t h i s j ump e r 
is subjective . 

When J 1 0 
and only 
function 

5 . 14 The output of the •ASS CL/I' circuit feeds signal to Ul0 
pin 2 through R53. Ul0 is part of the INPUT AGC. C21 and R52 
in the feedback of Ul0 is part of a compensation network 
required for implementation of the NRSC pre-emphasis curve . 

5 . 1 5 U 1 0 o u t p u t s two s i g n a I s . The I NP UT AOC o u t p u t s i g n a I 
may be monitored at the cathode of CR16 . One signal is 
utilized as a sample voltage which is applied to a precision 
rect i f ier U6 through CR16 , CR19, R49 and R82 . The other half 
of U6 drives the control module U9 and the peak control 
c i r cu i t co n s i s t i n g o f R 7 8 a n d Q 1 0 . T h e o u t p u t o f U9 d r i v e s 
bu f fer amplifier U7 . This signal is applied to the control 
po rts o f Ull pin 1. As the current at th is port increases 
the shunt path to ground decreases , Ull pin 5 and 7, causing 
mo r e g a i n r educ t i on . See t he Cu s tom i z a t i on S e c t i on o f t h i s 
manual concerning modification of the release time of the AGC 
circuit . The other half of Ull is not u sed. It it 
terminated to prevent it from causing noise . 

5 . 16 See schematic page 1 and "FRONT PANEL CONTROL BOARD' 
schematic . The display board is used to acquire the GATING 
s i g n a I . Wh en e v e r p i n 1 o f U 1 g o e s t o a h i g h s t a t e t h e - 2 0 
signal i s output to Q6 though J1 ·14 and resistor R19 . When 
Ul pin 1 i s in a low state the ·20 LED is on. The GATING 
s i g n a I that cont r o I s the AGC c i r cu i t r y i s de r i v ed f r om the 
combined action of Q6 and Q7 and is applied to p in 22 o f U9 
( see schema t i c page 2 ) . Whenever the i n put s i g n a I fa I I s 2 0 
dB be I ow g a i n reduct ion the g a i n o f the AGC c i r cu i t r y i s 
frozen preventing noise bui ld · up . An inte rnal indicator LED, 
DS3 is illuminated whenever theAGC is gated . 

5 . 17 BASS PRE-EMPHASIS and NRSC PRE·EMPHASIS 

5 . 18 The second output sig nal of Ul0 is applied to the 
L /Ml TI NG s w i t c h S 4 I o c a t e d o n t h e f r o n t p a n e I . T he o u t p u t o f 
S4 i s then routed to the •ASS l'RB-IINPIIASIS circuit comprised 
of Jll, non·inverting ports of U12 , C26 , C27 , R66 and R67 . 
I f Jll is in the IN position C26 and C27 are in the circuit . 

Wh e n i n t h e OUT po s i t i on t he s e c a p a c i t o r s a r e o u t o f t h e 
circuit . Re fe r to Figure 5 . 1 which typi fi es the 
fre quenc y response of this circuit. 
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DB 
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....................... .. ... , ........................... .. .... ... ...... . .. . ' "'1 ......... '"* 
............................................... , ............ , ................. ................. . 

FREQUENCY IH HZ 
500 

FIGURE 5. 1 BASS PRE-EMPHASIS FILTER RESPONSE 

5.19 A l so associated with U12 is the NRSC pre-emphasis 
composed of C25, R65 , R62 and R63 . When the f ront panel BI 
FRBQ BQUALIZATION control is in its detent position the 
primary NRSC pre-emphasis curve is implemented . The variable 
control R62 i s adjusted during factory calibration to attain 
the correct gain necessary through U12 so the NRSC p r e · 
emphasi s has the correct respon se when the BI FRBQ 
BQUALIZATION cont r ol is in the NRSC (detent) position . When 
the HI FRBQ BQUALIZATION is f u I I y c I ockwi se, up to 2 dB 
more pre-emphasis at lOkHz is added as measured at pin 1 of 
U 1 2 , t ha n t he N RSC p r e • emp has i s de ten t po s i t i on . 

5 . 20 TRI-BAND LIMITER 

5.21 The crossover fr equencie s for the tri · band l i miter are 
lkHz and 4kHz . 

5.22 Refer to schematic page 3. The output of U20 pin 1 is 
applied to a diode peak limiting circuit composed of CR23 , 
CR22 , C90 , C91 and R163. Its function is to limit high 
f r e q u ency peak s to mi n i mi z e d i s to r t i on i n t he f o I I ow i n g 
limiter. The signal is then applied to a high pass filter 
net wo r k cons i s t i n g o f C 8 9 , C 8 8 , C 8 7 , R 1 6 1 , R 16 0 , R 1 5 9 and U 19 
p i n 7 . The au d i o f r om U 2 0 p i n 1 i s a I so I ow pas s f i I t er e d by 
the RC network R132, R131 , R130 , C77, C76 , C75, C190, and U19 
pin 1 . 
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5.23 See schematic page 6 . The mid-band circuit is composed 
o f a h i g h pas s and I ow pas s f i I t e r connected i n s e r i es to 
form a band pass function. The pre-emphas i zed audio is 
applied to the MID ICANOB l'ltBSBNCB control, R3A , located on 
the fr ont panel . The output of this control applies a signal 
to the input of U35 pin 3. The output of U35 is applied to a 
high pass f ilter consisting of C198 , C197, C195 , R286 , R285 , 
R284 and U34 pin 1 . 

5 . 2 4 The output o f U 3 4 p i n 1 d r i v es t he I ow pas s f i I t er 
c omponents C195 , C205, C206 , R283, R285 , R294 and U34 pin 5. 
The MID RANGB l'ltBSBNCB control forms a input attenuator to 
the input of the band pass section thus enhancing those 
f r e q u e n c i e s i n t he v o i c e b a n d v e r y i mp o r t a n t f o r c I a r i t y a n d 
presence. The control can add an additional 6 dB of voice 
presence . 

S . 2 5 The output of U34 pin 7 drives the mid-band I imiter U23. 

NOTE 

T he m i d - band I i mi t e r s e c t i on comp o s e d o f U 2 3 , Q 2 5 , Q 26 , 
Q27 and associated passive components wi I I not be 
described. Its operation is similar to its counter -pa rt 
U18 and associated components . 

5 . 2 6 See schema t i c page 3 . The h i g h pa ss I i mi t er sect I on 
con s i s t s o f component s U 1 8 , Q 2 2 , Q 2 3 , Q 2 4 , R 1 5 7 , C 8 5 and 
C86 . U18 f unctions as a VCR (Voltage Controlled Resistor). 
Wh e n t h e p ea k v o I t a g e a p p I i e d t o Q 2 2 o r Q 2 4 i s g r ea t e r t h a n 
. 6 vo l ts the transistors will begin to conduct. 

5 . 27 Both the po sitive and negative peaks are limited . The 
resulting current charges C85 through resi s tor R157 . Control 
c u r r e n t i s a p p I i e d t h r o u g h R 1 5 2 t o U 1 8 p i n 1 6 . T h e mo r e 
cu r rent applied to the control port, the lower the shunt path 
to ground and therefore more I imiting action wi I I take place . 

5 . 2 8 The I ow pa s s I i mi t er sect i on con s I s t s o f comp one n t s 
U 1 8 , Q 1 4 , Q 1 5 , R 1 2 8 , R 1 2 7 , C 7 2 and C 7 3 . As ynme t r i ca I 
waveforms are a characteristic of voices and are located in 
the audio spectrum below 200Hz . These low fr equencies are 
pa r t o f t he a s yrnne t r i ca I s i g n a I con t r o I I e d i n f o I I ow i n g 
stages . Only the higher frequency positive going peaks are 
I imited using the RC section of C73 and R128 . Since positive 
p e a k s h a v e b e en I i m i t e d t h e a s yrnne t r y s i g n a I i s 1 8 0 d e g r e e s 
out of phase. U17 serves to invert the signal. 

5 . 29 
the 
R120 . 

U 1 7 s e r v e s a s t he s urnn i n g amp I i f i e r f o r t he o u t put s o f 
limiter stages through resistors R119 , R121, and 

The I imited signal my be monitored at TP-9. 
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5 . 30 DELAY EQUALIZER and OUTPUT FILTER 

5.31 Refer to schematic page 4 . The output o f U17 drives 
the delay equalizer formed by U16 and the network composed of 
R117, R116, R148, R149, RlS0, R151 , C63, C64, C83, and C84 . 
The output of U16 pin 7 is applied to the input source 
resistor R147 o f the output filter. 

5 . 32 The low pass filter exceeds to the NRSC stopband 
spec i f i cat ion ( E I A· 5 4 9) . Refer to F i g u re 5 . 2 sh owing the 
o u t p u t spec t r um o f t h i s PMC 4 5 0 . The f i I t e r i s comp o s e d o f 
L8 , L9 , l6, LS , l4 , l7 , l3, C82, C58, C59, C60 , and C61. The 
filter has two possible bandwidth positions using the rear 
panel •ANDWIDTH switch Sl . Sl is a 6 pole double throw 
d e v i c e . Wh e n S 1 i s i n t h e N R SC s t a n d a r d f . S ~ Ju po s i t i on 
(OUT ) a I I t h e c omp on e n t s i n t h e f i I t e r a r e f u n c t i on a I , I f S 1 
is switched to the I/kHz position (IN) L6 is shorted out . 
C 6 O a n d C 6 1 a r e f I o a t i n g . C 5 8 and C 5 9 a r e d i s con n e c t e d f r om 
the low side o f LS and switched to the low side of l3 . Th e 
output o f L7 is terminated by R135 and is also connected to a 
shelving f ilte r composed of R278 , R277 and C188 . This filter 
i s the f inal component used to implement the NRSC pre· 
empha s i s. It also minimizes high f requency overshoots in the 
transmitter . 

5 . 33 Overshoot correction fo r thi s f ilter is prov ided b y 
t r a ns istors Qll , Q12 , Q18 , and Q19 . 

5 . 34 The clipping threshold for Q19 is p r ovided by Ql6 and 
i ts a s sociated voltage divider RllS , R139 and C183 . The 
co I I e c t o r o f Q 1 6 i s r o u t e d t o t h e b a s e Q 1 7 . Wh e n e v e r t h e 
collector o f Q17 attains - . 6 vol ts U15 wi 11 invert the signal 
a n d c a u s e t h e o u t p u t a t p i n 7 o f U 1 5 t o i I I um i n a t e D S 2 2 t he , 
NBG L E D , o n t he f r o n t p a n e I . C I i p p i n g b i a s f o r Q 1 8 i s 
provided by Q46 and it s associated voltage divide r R273 , R274 
and C 184 . 

5 . 3 5 Whenever the co I I e ct or o f Q 1 3 at ta i n s - . 6 v o I t s U 1 5 
w i I I i n v e r t t he s i g n a I a n d ca u s e p i n 1 t o i I I um i n a t e 
D S 2 1 , the POS l ED , on the f r on t pane I . As the as ynme t r y 
c o n t r o I i s r o t a t e d c I o c kw i s e t h e POS L ED w i I I b e g i n t o 
i I luminate less as more asynmetry is generated. 
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FIGURE 5.2 OUTPUT SPECTRUM OF PMC 

5 . 3 6 The em i t t er s of Q 1 6 , Q 2 1 , and Q4 6 have a • Fer r i t e Be ad • 
p I aced o v e r t he i r em i t t e r I ea d s t o p r even t h i g h f r e q u enc I es 
f rom being generated during clipping . 

5 . 37 ASYM'-AETRY GENERATION 

5.38 Asyrrmetry control circuitry is formed b y th e ASl'M\,IBTRY 
control , R328 located on the fron t panel , and a voltage 
d i v i d e r comp o s e d o f R 1 4 6 , R 1 4 5 , R 1 4 1 , R 1 4 0 and C 1 8 5 . A s t he 
AS~TRY cont r o l is turned clockwise the bias voltage on Q12 
becomes mo r e neg at i v e ca u s i n g the th res ho I d o f c I i pp i n g to 
move toward the top of the audio peaks . This form o f 
genera t i on o f a s yrrme t r y does not n e c es s i tat e mo n i tor i n g t he 
amp I i t u de and p has e o f a s yrrme t r i ca I peak s . The r e f o r e po I a r I t y 
switching t echniques that generate noise are not required . 

5. 39 If there is question as to the presence of asyrrmetry on 
the modulated RF carrier refe r to th e Troubleshoot ing section 
of the manual for fur th e r assistance . 

5 . 4 0 The o ut put of the f ilte r i s applied to the 
PROOF/OPERATE swi tch located on the rear panel (see schematic 
page 1 ) and routed through the Operate position . From the 
corrmon pole of the PROOF! OPBRATB switch the audio s ignal 1s 
routed to t h e o u tput control R326 located on the fr o nt panel 
( see schema t i c page 4 ) and to t he non - i n v er t i n g I n put o f U 1 3 
pin 5 the buff e r f or the AUX OUTPUT circuitry (see schemat i c 
page 5 ) . The s i g n a I f r om t he w i p e r i s a pp I i e d to U 2 7 p i n 3 
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5 . 41 TILT CORRECTION 

5 . 42 Refer to 'FRONT PANEL CONTROL BOARD ' sc hematic . The 
TILT CORRBCT contro l on th e front panel, R6 , al l ows low 
f requency compensation f or plate modula ted t r ansmitters . 

When the TI LT CORRBCT cont r o I i s f u I I y co u nt e r c I o ck w i s e S 1 
a s soc i a t e d w i t h R 6 d i s conn e c t s t he pot en t i ome t e r f r om t he 
c i r c u i t . Wh e n S 6 i s ON t h e g a i n o f U 2 7 i s i n c r e a s e d a s t h e 
wiper voltage potential gets c l oser to ground. F re quenc ies 
lower than approximat e l y SOHz are phase shifted thr oug h C 126 
and C125 . 

5 . 43 AUXIL I ARY OUTPUT 

5 . 44 T he AUDIO OUTPUT lo cated o n the 1/0 ba rr ier st r ip on 
the re a r pane I has the AUX OUT L EVE L cont r o I R 3 3 1 ( see 
schematic page 2 ) associated with it . Also loca ted on the 
rear pa nel is the AUX OUT TILT CORRECT control , R330 . 

5 . 4 5 U 1 3 p i n 5 h a s s i g n a I i mp r e s s e d on i t f r om t he 
PROOP/ OPBRATB switc h . U t 3 (p in 7) i s u sed as the buffer for 
the other hal f of U 13 whi ch serves as the t ilt correction 
amplifier. The output o f U 1 3 pi n 1 is applied to the MONO 
OUTPUT control R3 31. T he output of the control drives the 
d i f f e re n t i a I o u t p u t amp I i f i e r U 1 4 . 1 0 0 ohm r es i s to r s R 1 0 6 
and R108 are u sed to protect the amp Ii f ier output u n de r short 
circuit conditions at the outpu t t erminals . A single-sect i on 
LC low -pass RFI fi lter consisting o f C53 , C54 , C5 2 , ll , and 
L2 is connected to the outpu t terminal str ip at J25·13 and 
J2 5 - 14 

5.46 OUTPUT C IRCU I T 

5 . 4 7 Ampli fier U2 1 i s config u r ed a s a di ff erenti al bala nced 
output . R198 and R164 serve to protect the o ut puts unde r a 
shorted condition at the output termi nals. The outpu t s ig nal 
is app l ied to a sing le -section LC low·pas s RFI fi l te r 
cons i sting o f C95 , C96 , C97 , Lt2 , and Lt 3 is connected to the 
output termi nal st rip J25 · 7, J25· 8 and J25 · 9 . 

PMC - 4 5 0 ( C ) Copy r i g h t C i r c u i t Re s ea r ch L ab s , I n c 198 9 Page 5 • 8 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SECTION 6 - MAINTENANC~ TROUBLESHOOTING, AND 
CUSTOMIZA TluN 

6.1 PREVENTIVE MAINTENANCE 

6 . 2 A minimum amount of preventive maintenance is required 
to i n s u r e opt i mum per for man c e of th i s u n i t . I r a reg u I a r 
p rev en t i v e ma i n ten an c e sch e du I e i s not i n ex i st enc e , C i r cu i t 
Res ear ch Labs s u g g es t s the r o I I ow I n g check I i st be per formed 
on a periodic basis. 

1 , Check to insure that the inpu t and output cables are 
proper l y connected to their respective term i na l s . 
Inspect the cables to make sure they are in good ph ys ic al 
condition. (FRAYED WIRES CAN SHORT OUT, CAUSING 
INTERMITTENT FAILUR ES ) . 

2 . Check to insure t hat a I I switches and indicators are 
secure and in good working condition. 

3 ' Remove any d i r t or dust around the u ni t . This may not 
irmiediately affect the Unit I but long term exposure may . 

4 , K e e p a I I I i q u i d s away r r om t he u n i t . Ac c i den t a I s p i I I age 
ca n r e s u I t i n s e r i o u s d ama g e t o t he u n i t and w i I I v o i d 
the warranty. 

6.3 ALIGNMENT PROCEDURES 

6.4 EQUIPMENT REQUIRED 

AG · Sl AUDIO GENERATOR . 
AA·Sl AUDIO ANALYZER . 
OSC IL LOS COPE . 
FREQUENCY COUNTER . 
DIGITAL MUL TI METER . 

6.5 EQUIPMENT CONNECTIONS 

6 . 6 Connect the ba la nced output cable of the audfo generator 
to the balanced i nputs of the PMC450 . 

6 . 7 Connect the balanced out puts of the PMC450 to one of the 
impedance matching tran sfomers that come with Po tomac 
analyzer equipment . Set the imped ance to 600 ohms on the 
transformer . Connect the output o f t he transf ome r to the 
i nput o f the distortion analyzer . 
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6.8 INITIAL EQUIPMENT SETTINGS 

Aud i o Ge nerato r (AC-51) : 

Audio Analyzer (AA-5 1) : 
D I g i t a I Mu I t i me t e r ( D~) : 
Os ei I lo s cope : 

PMC 450 : 

CI R = •o• 
OUTPUT LIMITING= ·o• 
MIDRANGE PRESENCE= •o• 
HIGH FR EQ EQ = ·orr· 
OUTPUT LEVEL = FULL CON 
ASY,',t,AETR Y = FULL CON . 
TILT CORRECT = ' Off • 

6. 9 INITIAL JUMPER SETTINGS 

JS , J6 = REM:>VED . 
J 9 = •TE RM' . 
J 1 o , J 1 1 = • OUT • . 

4 0 0 Hz , L +R , 1 0 dB AT TEN , 0 P E RA TE . 
LON DIST 

VM , + 1 0 d B R a n g e , R i n p u t . 
20 VOC Range . 

. 5 V/div ., 50 ms SWEEP . 

BANCM'I DTH (r ear )= 9 . 5 KHz (OUT ) . 
ROOF /OPER ATE (rear) = 'OPERATE ' ( down) . 
M:>NO TILT CORRECT (rear) = FULL CON 
M:>NO OUTPUT (rear)= FULL CCW. 

6.10 INTERNAL CONTROL SETTINGS 

NOTE: Do not change the factory setting unless there is factual 
informa tlon indlca ting circuit ma I function. Please 
contact CRL for further assistance. 

R62 , R146 , R30 5 = mi d·ra nge . 

6.11 POWER SUPPLY CHECK 

220 VAC CHECK 

Set Power Mod u I e v o I tag e s e I e ct or to • 2 2 0 V AC · po s i t i on . 

Me a s u r e v o I t a g e s : 
T P · 4 : + 1 5 VDC ( + 1 4 . 6 0 to + 1 5 . 4 0 VDC) . 
T P · 5 : · 1 5 VDC ( · 1 4 . 6 0 to · 1 5 . 4 0 voe ) . 
T P · 2 : + 5 VDC ( + 4 . 7 5 to + 5 . 2 5 voe ) . 

11 0 VAC CHECK 

Set Powe r Module voltage selector to ·1 10 VAC • position . 

PMC· 4 50 

Measure voltages : 
T P · 4 : + 1 5 VDC ( + 1 4 . 6 0 to + 1 5 . 4 0 VDC ) . 
TP · 5 . ·15 VDC ( ·14 . 60 to ·15 . 40 VOC ) . 
T P · 2 : + 5 VDC ( + 4 . 7 5 to + 5 . 2 5 VDC ) . 
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6.12 INPUT LEVEL ADJUSTMENT 

Set Di\'M to AC DECIBELS . 
Connect Di'YM probe to le f t side o f R35 . 

Adjust PMC 450 INPUT LE VEL co ntro l (rear) for DMv\ 
re ad ing o f +3.6 to +3 . 8 dB . 

Check PMC 450 fr o nt display and r ear panel •o · LED s on . 

AG-51 to 4 dB ATTEN . (+16dB out) 

Check PMC 4 5 0 f or a II f r on t pane I d i s p I a y L ED s on . 

AG-51 to 5 dB ATTEN . (+lSdB ou t ) 

Check PMC 4 50 f ront display "OVERLOAD" LED o ff . 

AG-51 to 10 dB ATTE N. 
Move J9 to 'BRIDGE " . 

DM-11 reading + 9 . 25 to +9 . 75 dB . 

Move J9 to " TERM" . 
Connect Di'YM probe to TP-7 . 

DM-11 reading + 6 . 5 to + 7 . 0 dB . 

6.13 CATE CIRCUIT TEST 

AG·51 to 31 dB AT TE N. 
Check P MC 4 5 0 • GATE • L ED o n ( I e r t · r ea r sec t i on o f PCB ) . 
AC ·51 to 30 dB ATTE N. 

Check PMC 45 0 "GATE• LED o ff. 

6.14 C/R TEST 

PMC 450 G/R switch s et to ·o·. 
Di'YM set to AC DE CI BELS . 

PMC 4 50 
G/R SETTING · DMv\ r ead ing (T P-7) : 
- - - - . . . - - - . - --- --- ---- --- -·- ---

0 ·12 . 85 to · 13 . 3 5 dB 
- 2 · 10 . 75 to ·1 1 . 25 dB 
·4 · 9 . 05 to • 9 . 5 5 dB 
. 6 • 6 . 6 5 to · 7 . 1 5 dB 
• 8 · 4 . 7 5 to · 5 . 1 5 dB 
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AG-51 to 16 dB ATTEN . 

Dtvt-A r e ad i n g + 8 . 1 5 t o + 8 . 6 5 d B . 

AG-51 to 10 dB ATTEN. 

Dtvt-A r ea d i n g +8 . 1 5 to +8 . 6 5 dB . 

AG-51 to O dB ATTEN . 

Dtvt-A reading +8 . 25 to +8.75 dB . 

6.15 BASS PRE-EMPHASIS CIRCUIT TEST 

AG-5 1 to 100 Hz, 10 dB ATTEN . 
P MC 4 5 0 G / R s w i t c h t o • 0 • . 
Connect Di'-hv1 probe to rear side o f R67. 

Dtvt-A reading -12.25 to - 12 . 75 dB . 

Mo v e J 1 1 t o • I N • . 

DM\I\ reading -9 . 25 to -9.75 dB . 

Mo ve J11 to 'OUT " , 

6.16 LIMITING TEST 

AG-51 to 400 Hz . 

PMC 450 Dtvt-A reading 
l IM IT I NC (rear side R 6 7 ) 
-·- --- --- .. ...... . . .. ......... 

+1 -,o.75 to - 11 . 2 5 
+2 - 9 . 2 5 to - 9 . 75 
+ 3 - 7 . 7 5 to - 8 . 25 
+4 - 6 . 4 5 to - 6 . 9 5 
+s - 4. 5 0 to - 5 . 2 5 

PMC 450 LIMITI NG switch to ·o· . 

dB 
dB 
dB 
dB 
dB 

6.17 NRSC PRE-EMPHASIS CALIBRATION AND TEST 

Check D.YM probe on rear side of R67 . 
PMC 450 HIGH FREQ EQ control to 'NRSC' detent . 
AC-51 to 200 Hz . 
DM\I\ RELATIVE switch IN . 
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AC·Sl to 10 KHz . 

Adjust R62 for OM-A reading o f +11 . 6 dB (initial setting). 

AG·Sl to 1 KHz . 

DMYI reading +o . s to +1 . 0 dB . 

AG·Sl to 5 KHz . 

Dtvfv\ reading +7.5 to + 8.0 dB . 

D/vtv\ RELATIVE switch OUT . 
PMC 450 HIGH FREQ EQ control to "OFF" . 
AG·51 to 3 KHz . 
Dtvfv\ probe to TP · 9 . 

Dtvfv\ reading +2 . s to +3 .5 dB . 

Dtvfv\ probe to r i g ht s id e 0 f R129 . 

D,'.N-,,1 reading · 4 1 dB (approx.). 

Dtvfv\ probe to I e ft side of R158 . 

D~ reading • 1 7 . 0 to • 1 8 . 0 dB . 

AG·Sl to 4 . 5 KHz . 

D,'.N-,,1 reading • 13. 0 to ·14 . 0 dB . 

DMYI probe to r i g ht s id e 0 f R129 . 

DMYI reading · 5 1 dB (approx.) , 

D,'.N-,,1 probe to TP·9 . 

D,'A'v\ reading +2 . 5 to +3 . 5 dB . 

6.18 MID-RANGE PRESENCE CALIBRATION 

Check D,'.N-,,1 probe to TP·9 . 
Check DMYI set to AC DECIBELS . 
AG·Sl to 200 Hz . 
Dtvfv\ R E L AT I V E s w i t c h I N . 
PMC 450 MID-RANGE PRESENCE control to •+3• (detent) . 

AG·51 to 2 KHz. 

Adjust R305 (PCB) for +2 . 60 dB reading on DM-A . 

P MC 4 5 0 M I D • RANGE P R E S E NC E co n t r o I f u I I CON . 
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6.19 FILTER ADJUSTMENT AND TEST 

Connect frequency Counter to le ft side or R35 . 

AC·Sl to 200 Hz . 
Adjust PMC 45 0 OUTPUT LEVEL control for +10 dBm read i ng on AA·Sl . 

AC·Sl to 10 . 9 KHz(+/· 5 Hz ) . 

AA·Sl to ·30 dB range . 

NOTE 

To ob t a i n n u I I i n n ex t s t e p you may have to i n c r ease v a I u e o f C 6 0 

(MAX . 01 uf ) . 

Adjust LS ( PCB ) for null less than ·30 dBm (typ · 34 dBm) . 

6.20 ASYMMETRY ADJUSTMENT AND TEST 

Check PMC 450 ASYtvMETRY contro l ful I CCW. 

DM'v'I to DC VOLTS. 
DM'v-1 p r o b e t o r r o n t s i d e o f R 1 3 9 . 

DM'v'I r ea d i n g + 1 . 3 7 t o + 1 . 4 5 VDC ( r ememb e r r ea d i n g ) . 

DMv\ probe to le ft side o r R140 . 

Adjust R146 ror same NEGATIVE voltage (as front side o r 

R 13 9 ) within . 01 vo lt s. 

P MC 4 5 0 L I M I T I NG s w i t c h t o • + 5 • . 
AC·Sl to 1 KHz . 

Check PMC 450 f or both LIMITING LEDs on . 

AC-51 to 100 Hz , 0 dB ATTEN . 

PMC 45 0 G/R SW i t Ch to • - 8 • . 

Oscilloscope probe to I e r t s Ide 0 f R196 . 

Adjust PMC 450 OUTPUT LEVEL for 2 Vp p waveform . 

PMC 45 0 ASYtvMETR Y control f u I I cw. 

Waveform ' s neg at i v e - go i n g peaks no I on g er c I i pp e d ( p o s i t i v e peaks 

still clipp ed ). 

Check PMC 4 5 0 • POS. L IM IT I NC LED o f f . 

PMC 45 0 ASYNMETRY control ful I CCW . 

Check PMC 450 •pos · and "NEC· LIMITING LED s on . 
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6.21 TILT CORRECT TEST 

PMC 4 5 0 Tl LT CORRE CT cont r o I f u I I ON . 

Waveform ti Its approx . 30 degrees near po sitive and negative 
peaks . 

PMC 450 TILT CORRECT control full CON . 

PMC 450 LIMITING switch to •o• . 

6.22 MONO OUTPUT TEST 

Check AG · Sl set to 100 Hz , 0 dB ATTEN . 
Scope probes to ·.YONO OUTPUT· terminals . 
PMC 450 •,V.ONO OUTPUT• control (r ear ) fu ll ON . 
PMC 4 5 0 • ,V.01\'0 T I LT CORRECT• ( rear ) f u I I ON. 

Wave form t i I t s a pp r ox , 3 0 deg re es n ea r po s i t i v e and neg at i v e 

peaks . 

PMC 450 'iYONO TILT CORRECT' (rear) f ul I CON . 
Move J 17 to 'OUT ' . 
PMC 450 '.YONO OUTPUT' control (rear) tu 11 CON . 

6.23 PREPARATION FOR SPECIFICATION MEASUREMENT 

PMC450 co ntrol settings : 

G/R switch ·o· 
LIMITING switch ·o· 
MID-RANGE PRESENCE control 'O ' 
HI FREQ EQUALIZATION control 'OFF' 
TILT CORRECT control 'OFF· 
ASYt--AY.ETRY control fu l I CON . 
PROOF/OPERATE switch (rear) 'OPERATE• (down) . 
BANDNIDTH (rear) to 9 . 5 KHz (OUT). 
AUX OUT LEVEL and TILT CORRECT controls (r ear ) f ull CON. 
AG·51 to 400 Hz, 10 dB ATTEN . 

PMC - 45 0 

Check AA· 51 set to VM, +10 dBm RANCE . 

Check PMC 450 display LEDs indicate •o' . 

Check PMC 450 JlO and Jll set to ·our· . 

Adjust PMC 450 OUTPUT LEVEL for +10 dBm reading on AA·51 . 
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6.24 TOTAL HARMONIC DISTORTION 

PMC 4 5 0 C / R s w i t ch to • • 4 • . 

O PERATE .YODE (MAX) : . 25% . 
PROOF .YtODE (MAX) : . 10% . 

6.25 FREQUENCY RESPONSE (400 Hz REFERENCE LEVEL) 

PMC 450 G/R switch to •o• . 
AG-51 to 20 dB ATTEN . 

6.26 SIGNAL TO NOISE/NOISE RA TIO (400 Hz REFERENCE LEVEL) 

P MC 4 5 0 C / R s w i t c h t o • 0 • . 
OPERATE tv'ODE (MIN) : ·6 5 dB . 
P R 00 F N'OD E ( M I N ) : - 7 5 d B , 

6.27 INTERMODULATION DISTORTION 

PMC-450 

AC-51 to 'IM SIC', +1 0 dB ATTEN . 
AA· 51 to • liYD' , . 3% RANGE . 
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6.28 TROUBLESHOOTING 

6 . 29 GENERAL 

6 . 3 0 The i t ems I i s t e d be I ow sh o u I d be checked before 
troubleshooting the PMC : 

1 . Check for input and output levels causing overloads to 
t he u n i t or the e q u i pme n t f o I I ow i n g i t . Make c er ta i n any 
additional equipment which may be connected to the uni t 
is not being over·driven. 

2 . Check f o r f a i I u res i n mo n i to r i n g o r o t her t es t e q u i pme n t 
i f measurements are er r at i c . Strong RF f i e I d s can make 
some test equipment g i ve strange resu l ts . Poor equipment 
grounds and incor r ect grounding of ba l anced I ine 
interconnects wi I I cause problems that are not fa ult s 
within the PMC . I t i s a good idea to use an oscilloscope 
to verify te st in g. 

3 . Since th is Is audio equipment, don't be afraid to li sten 
to the unit whi le it is in operation. A pair of good 
quality, 600 ohm or higher impedance headphones can be 
used to bridge across the input and output . Listening 
ca n quickly locate a bad unit or clear a suspected unit . 

6 . 31 SUGGESTED CO'v\PONENT CHECKS 

6 . 32 This section lists typical f ailure condit ions 

f o I I owed by component s and other fa ctor s that could caus e 

t hat f a I I u r e mode . 

6 . 33 To aid in the troubleshooting o f this equipment it is 
suggested that an osci I loscope be used . Place a probe f or 
each channel at appropriate test points in the main audio 
s i g n a I pat h s . Th i s w i I I he I p n a r row down the de fect i v e 
circuit . I f you need help , please ca ll CRL for f urther 
assistance . 

S YMPTO'v\ 

No power LED. 
No input display . 
No output . 

No input display . 

I n p u t d i s p I a y OK , 
Sou nd s c Ii pped 

PROBABLE CAUSE 

Unit not powered up . 
Bad AC power cord . 
BI own f u se. 
Check Power Supply . 

Bad inpu t pot s . 
Replace US. 

De fective output amp U21 
(U 22 ). 
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NEG LED is on 
more than POS LED 

No Aux i I i a r y Ou t p u t 
( rear panel). 

Intermittent output 

Sounds muddy 

No pre-emphasis , 

Cannot va r y pre-emphasis 

Has weak output in 
operate mode and Input 
AGC not f unctio nal 

Unit has output but no 
d is play . 

No asynmetry control 
No positive peak s above 
100% 

Asyrnnetry control not 
f ully counter clockwise . 

Replace U14, or U13 . 

De fe ctive PROOF/OPERATE switch. 
Check 1/0 connections. 

Replace U11 ,U9 module. 
EQ pot bad 

Check HI FREQ EQUALIZATION 
control . 
Replace U12 

Bad HI FREQ EQUALIZATION 
control . 

Replace U6 

Replace Ul (U2) on 
displa y PCB . 

Bad asyrnnetry pot . 
Ve r i f y s ymp t om w i t h 
osci I loscope at output 
t e r m i n a I s o f P MC · 4 5 0 
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6.34 CUSTOMIZATION 

6 . 3 5 REASON FOR ~IFICATION : Slow down the release time 
the I N PUT AGC . 

6 . 3 6 
U6. 

SOLUTION : In stall a resistor in series with pin 24 

6 . 37 SUGGESTED RESISTOR VALUES : 

0 f 

0 f 

6 . 38 Val ues can be 5% . 1 / 4 watt , ca rb on film. Va lue s li sted 
a r e 1%, 1/4 watt , metal f i Im . 

8 2 . SK 
90 . 1 K 
100K 
12 1K 
1 5 o K 

6 . 3 9 Th e h i g her t he res i s tor v a I u e , the s I o we r the re I ease 
time . Through experimentation at CRL it has been f ou n d that 
values greate r than 150K degrade the loudne ss qua I i ty o f the 
v o i c es Va I u es I es s t ha n 8 2 . 5 K d o not p roduce a re I ease t i me 
much slower than units sh ipped f rom the f actory . At the 
f actory a l0 0K resistor was chosen . 

WARNING 

Do not use solder wick or any other type of utility that 
sinks large amounts of heat away from the Iron. Doing 
so may damage the solder pad and circuit foll. 

THE WARRANTY WILL BE VOID 

Use a solder sucker such as a PALADIN , 

6 . 40 PROCE DUR E : 

1 . Remove t he e i g ht Ph i I I i p s screws f r om the top o f the PMC • 4 5 0 . 
R emo v e t he I i d a n d s e t i t a s l de . 

2 . On the ma i n PCB f i n d the res i s to r out I i n e d w i t h dash mark s 
located j u st abo ve the uppe r le f t ha nd corner of U6 (black 
module) . Thi s resistor ha s t he de signation ' AGC RELEASE" on 
the board . The chosen resis tor va lue wi ll be placed here . 
See page 7-11, PC BOARD LAYOUT DIAGRAM . 

3 . Remove th e jumper wire that i s loc at ed at the AGC RELEA SE 
pos i tion . 

4 . Remove any deb r i s t hat may ha ve a cc umu I ate d i n the ch as s i s or 
o n the PCB before proceeding . 
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5 . Make sure the PMC·450 is not powered up at this time . 

NOTE 

It is suggested that two best choice values be chosen . 
Place the two resistors on a Single Pol e Double Throw 
sw itch . Switch the re sistors in and out of circuit . 
This wi 11 enable the u ser to de te rmi ne the BEST value . 
Th e release time may be observed at TP·l2 , "ACC CONT' . 

6. Solder a length if wire approximately l i nch long to the 
CO\,\YON POLE o f a Single Pol e Double Throw switch . 

7 . Solder one of the two chosen resistors values to one o f the 
switched poles . 

8 . So I de r t he o t he r r es i s t o r t o t he r ema i n i n g s w i t ch e d po I e . 

9 . Solder the two free ends of each resistor together. 

10 . Solder the 
solder pad 
mod i f i cat ion . 

the wire attached to the CO\,\YON POLE 
at the specified resistor l ocation 

to either 
for this 

11 . Solder the two attached resistors to the other solder pad 
a s s o c I a t e d w i t h t h i s mod i f i c a t i o n . 

12 . Power up the PMC-450. 

13. Send program audio containing voice material into the PMC·45 0 
and I isten to the outputs with headphones or a monitor system 
while switching the two chosen re sistors back and forth . Use 
var 1ous .YONO SUPPORT and LIMIT l evels . 

14 Af ter choosing the resistor , RE.YtOVE PONER from the PMC·450 . 

1 5 . Remove t he chosen res i s to r f r om the s w i t ch and i n s ta I I i t i n 
the PMC·450 on top o f the PCB. The resistor maybe soldered 
to the board from the top . 

CAUTION: Make sure the leads of the resistor are not too long 
or they will short to the floor of the chassis. 

16 . Re-install the chassis lid on the unit using the e i ght 6·32 X 
1 / 4 Ph i I I i p s head screws . 

17 . Put un it back into service . 

Th i s comp I et es the mod i f i cat i on . 

PMC·450 (C) Copyright Circuit Research Labs , Inc . 1989 Pa ge 6·12 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6 . 4 1 EXPECTED RESULTS : 

6 . 42 For values o f 82K to 9 0K the voices wi I I remain l o u d but 
will still co ntain a bit o f audib l e IM distortion . With val u es 
o f lOOK to lSOK the IM distort i on wi I I be reduced more. Values 
above 1 5 0 K w i I I a f f e ct the I o u d n es s o I the v o i c es more 
d rasti ca l ly . 

PMC·4 50 (C) Copyright Circuit Research Labs , I nc . 1989 Page 6·13 
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6.43 FACTORY SERVICE 

6 . 4 4 I n t h e e v e n t t h i s u n i t mu s t b e r e t u r n e d t o t h e f a c t o r y f o r 
r e p a i r , I N o r OUT o f w a r r a n t y , C i r c u i t R e s e a r c h L a b s r e q u i r e s 
that a RETURN AUTHORIZATION ( RA ) NUMBER be obtained f rom the 
CUSTO'vHR SERVICE department. Call CR L pr io r to shipment at 602· 
438·0888 for this number or the equ ipment wi I I be return ed 
without be i ng servi ced . In order to in s ure p r ompt service, the 
f ollowing information mu st also be included with the ret u rned 
unit 

1 . T he ret ur n authorization numb er CLEARLY MARKED ON THE 
OUTSIDE o f the shipping container. (See example below ) 

2. Desc r iption of trouble which includes : 
a . The symptom description 
b . The un i t swit ch settings when the trouble was 

detected 
c . A short descripti o n of the facility in which the u nit 

is used . 

3 . App r ox i mate date o f p u r ch a s e and the s er i a I n umb er of 
the unit This wi ll a id in the determination of 
b1 I I ing f or warranty or out o f warranty repai r s. 

All repairs must be sh ipp ed PRE -PAID (v i a Un ited Pa r cel 
Service when shipped i n the USA ) to : 

Circu it Research Lab s, In c. 
3240 S . Fa ir Lane 
Tempe , Ar i z on a 8 5 2 8 2 US A 
Att : CUST0\-1ER SER VICE RA I _________ _ 

(C) Copyright C i rcuit Re search Labs , I nc . 1989 Page 6· 14 
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l . 

SECTION 7 - APPENDIX 

A. SYSTEM SET-UP 

AM4 SYSTEM INF OR MA TION 

AGC·400 . This 

level and tonal 

gene ra tor for 

i s a s p I I t band AGC amp I I f i e r that ma i n ta i n s a cons tan t 

ba l an ce into the fo ll owing unit . It conta in s a USASI noise 

s y s t em s e t up and an op t i on a I p has e r o t a t o r f o r r emo v i n g 

asynmetry from voices . 

2 . SEC- 400 . This is a monau ra l 4 band compresso r with gat ing i n each band . It 

prov ides a very dense , contro l l ed signa l that resu lt s i n i mproved coverage 

and loudness , The output of each of the 4 bands has a contro l that al lows 

the 'mix• of l ows , mid·r ang e, and highs to b e adjusted to create a specif i c 

sound to s u i t t he s t at i on s f o rmat . I t d y n am i ca I I y e qua I i z es pro gr am 

mat er i a I f or a cons i s tan t sound b a I an c e . 

3 . PMC • 4 5 0 . Th i s u n I t i s des i g n e d t o p r o v i de t h e n e c e s s a r y f i n a I au d i o peak 

contro l for maximum transmi tted coverage and l oudnes s . I t include s 

c 1rcu1try to imp l ement the NRSC standard . 

AGC · 400 C/R 
CATE : 
dynaf ex · 

SUGGESTED I NITIAL SETTINGS 

·9 
On 
O tf 

EQ. 
OPERATI0'-1 : 
BAND : 

12 to 2 o ' c l ock 

M 
Both 

This u n ,t is connected between the con sol e a nd the phone l ine s or aura l STL 

with the other units at the transmitter s ite . The O dB input i ndicator segment 

shou l d flash on peaks and the red OVLD LED should not flash wit h norma l prog r am 

ma ter I a I 

SEC· 400 G/R 
L IM I T / COv\P R E S S · 
CATE · 

• 6 

Compre ss 
· 20 

OPERATI0'-1 . 
WIDE /MJL T I : 
BAND CCl-JTROLS : 

M 
Mu l t i 
12 : 00 

Th is uni t 1s ge nera ll y 

rece i vers at the transmitter 

peaks about 10 to 20 percent 

w i t h no r ma I p r o s r am ma t e r i a I . 

connected to the phone l ines or STL 

site . Th e O dB i nput indicator shou l d flash on 

of the time . The red OVLD LED should not fl ash 

PMC· 4 50 : C/R : 
PRE·EMPHASIS : 

T I LT CORR EC T 

·4 
STD . 
OFF 

LIMI TI NG : +2 
B /W ( R ea r P an e I ) : 9 . 5 k H z ( STD ) 

The statement above concerning the i nput indica to r s LED 's app l i es h ere 

This unit is qu ite di ffer ent from most limiters. PLEASE READ THE 

CAREFUL LY, and cont act CRL if you n eed he l p at 602· 438 · 0888 . 

a Is o . 

MANUAL 

NOTE : Thi s equipment i s d es ig ned to sound good on typica l consumer radio s . It 

may sound over ly bright on s t udio mon i tors . The CRL M:>F·400 Monitor De · 

Emp h a s i s / F I I t er sh o u I d be used i n conjunct ion w i th the stat ion 

mo d u I a t I o n mo n , t o r t o j u d g e t h e r i g h t s o u n d . V a r i o u s t y p es o f r ad i o s 

shoul d a l so be used . Change on ly one control at a time and PLEASE READ 

THE MANUAL for each p ro ce ss ing mod u l e . 
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B. PARTS LIST FOR PM.:·450 

ABBREVIATlo-JS USED IN PART DESCRIPTlo-JS 

AL 
AX 
CD 
CM 
FT 

EXT 
EXTR 
FPH 
HDNR 
INSUL 
INT 
LOCK 

ADJ 
AUD 
cc 
CE 
CF 
DIP 

A I um i n um E I e ct r o I y t i c 
Ax i a I Lead 
Ce r am i c D i sc 
Ceramic Mono I ithic 
Ceramic Feed·Thru 

Exte rna l 
Extruded 
FI at Phi I I i p s Head 
Hardware 
Insu lator 
Internal 
Lockwasher 

Adjust 
Audio Taper 
Carbon Composition 
Cermet 
Carbon Fi Im 
Dua l ln· l ine Package 

NP 

PC 
PE 
pp 

PS 

MS 
NY 
PL 
POH 
RL 
SBH 

CAPACITORS 
Non·Polorized 
El ectro lytic 
Polycarbonate 
Polyester Fi Im 
Po lypropy lene Fi Im 
Polystyrene Fi lm 

HARD.NARE 
Machine Sc rew 
Nylon 
Plated 
Phi 11 ips Oval Head 
Ro I I ed 
Slotted Binder Head 

RESISTORS and POTENTICMETERS 
LIN Linear Taper 
MF Meta I Fi Im 
PANEL Panel Mounted 
PC PC Board Mounted 
POT Potentiometer 
RES Resistor 

RA 
SF 

SM 
TA 
TUB 

Radial Lead 
Stack FI Im 
(metalized po lyester) 
Si Iver Mica 
Tantalum 
Tubular 

SOH Slotted Ova l Head 
SPH Slotted Pan Head 
SS Stainless Stee l 
ST REL St r a in Relief 
STDOFF Standoff 
WASH Washer 

RLOC 
RT 
T 
TRIM 
VAR 
W.N 

Reverse Log Taper 
Right 
Turn 
Tr inme r 
Variable 
Wire Wound 

SEMICQ:,/DUCTORS and INTEGRATED CIRCU ITS 
DIG 
DIP 
GE 
IC 
LIN 

ACC 
ADJ 
AL 
ALLM 
ASSY 
AX 
BKT 
BLK 
CQ,,ID 

Dig Ita l 
Dua l ln· l ine Package 
Germanium 
Integrated Circuit 
Linear 

Accessories 
AdJUSt 
A I um i num 
A I umi num 
Assemb l y 
Axia l Lead 
Bracket 
Black 
Conductors 

EXT Externa l 
EXTR Extruded 
FEM F ema I e 
IN Inch 
IND Inductor 
INSUL Insulator 
INT Interna l 
I NT F I n t er f a c e 
KV Ki l ovo l t 

PCA Pin Gr id Array SOIC 
P'vVR 
REG 
SI 
SIC 

tvro 
NY 
PANEL 
PC 
PL 
POS 
PT11 
pr, 8 

PUSH 
P'v\'R 
RA 
REG 
REV 
RF 
RL 
ROT 
RT 
SB 

Power 
Regulator 
Si Ii con 
Sma I I S i s n a I 

GENERAL 
Mo d i f i c a t i o n 
Nylon 
Panel Mounted 
PC Board Mounted 
P lated 
Position 
Potcore, 11nm x 7nm 
Potco re, 18nm x 11nm 
Push Button 
Power 
Radia l Lead 
Regulator 
Revision 
Radio Frequency 
Ro I I ed 
Rotary 
Right Ang l e 
Slow Blow (fuse) 

SOT 
TO·x 
XSTR 

SIL I 
STDOFF 
STOF 
STR 
SN 
TERM 
TI F 

TP 
TOC 
TRIM 
TUB 
TW 
VAR 
VERT 
XFMR 
Zl F 

PMC·450 (C ) Copyright Circuit Research Lab s, Inc . 1989 

S u r f a c e Mo u n t I C 
Surface Mount Xstr 
Package Style 
Transistor 

SI I icon I mp reg n at ed 
Stando ff 
Standoff 
Straight 
Sw i t ch 
Term Ina I 
Tension Insertion 
Force 
Te st Point 
Togg le 
Tr inme r 
Tubu lar 
Twisted Wire 
Variable 
Vertical 
Trans former 
Zero Inser tion 
force 
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MA.I N PC BOARD 

DES . DESCRIPTIOO 

PC BOARD, 855 0 
Cl CA P, TA , 2 . 2 UF,20¾, 25V , RA 
C2 CAP , Ov\ , . 1 UF , 1 0¾ 
CJ CA P, TA , 2 . 2 UF,20¾,25V,RA 
C4 CAP , Ov\ , . 1 UF , 10¾ 
CS CAP , TA, 2 . 2 UF , 20¼,25V , RA 
C& CAP , Al , 470 UF , 20¾, 50V , RA 
C 7 CAP , Ov\ , . 1 U F , 1 0% 
C 8 CAP , Ov\ , . 1 U F , 1 0¾ 
Cl 0 CAP, AL , 1000 UF,20%, 50V , RA 
C11 CAP.Al , 1000 UF , 20¼, 50V , RA 
C13 B CAP , SF ,. 1 UF,5¾,. JIN 
C14 CAP , TA, 2 . 2 UF , 20%,25V,RA 
C1 5 CAP , Ov\ , . 1 UF , 10¼ 
C 16 CAP , Ov\ 1 • 1 U F , 1 0% 
C17 CAP , Ov\ , . 1 UF 1 10% 
C 1 8 CAP , Ov\ , . 1 U F 1 1 0% 
C 19 CAP , Ov\ , . 1 U F , 1 0% 
C20 CAP, Ov\ , . 1 UF,10% 
C2 1 CAP ,SM , 180 PF ,. 125¼ 
C22 CAP,PE, . 1 UF 
C23 CAP , SF, . 47 UF , 5¾, . 3 IN 
C24 CAP.S F, .47 UF , 5%, . 3 IN 
C25 CAP , PE , . 022 UF ,. 125% 
C26 CAP , PE , .1 UF 
C2 7 CAP, PE , . 1 UF 
CJ0 CAP , Ov\ , . 1 UF, 10% 
C31 CAP , Ov\ ,. 1 UF , 70% 
C33 CAP ,Ov\, . 1 UF , 10% 
C36 CAP , Ov\ , . l UF , 10¾ 
C3 8 CAP , Ov\ , . 1 UF ,1 0% 
C39 CAP , Ov\ , . 1 UF , 10¾ 
C43 CAP , Ov\ ,. 1 UF , 10¼ 
C44 CAP , AL , 10 UF , 20%, 25V , RA 
C45 CAP , TA , 2 . 2 UF , 20%, 25V , RA 
(46 CAP , TA , 2 . 2 UF , 20¾,25V,RA 
C47 CAP , 0,-1 1 • 1 UF, 10¾ 
C 4 8 CAP , Ov\ , . 1 U F , 1 0¾ 
C 4 9 CAP , CD , 1 0 P F , 1 0¾ , 1 KV 
CS0 CAP , CD , 10 PF , 10¾, 1KV 
C5 1 CAP , 0,-\ , . 1 UF , 10% 
C52 CAP , CD , . 001 UF , 10%, lKV 
(53 CAP,CD , 10 PF , 10%, lKV 
C 5 4 CAP , CD , . 0 0 1 U F , 1 0¾, 1K V 
CS 5 CAP , Ov\ , . 1 UF , 1 0% 
CS& CAP , Ov\ , . 1 UF ,7 0% 
C57 CAP , SF , . 1 UF,5¼,. 3 IN 
C58 CA P , PP,. 0022 UF , 2 . 5%, . 3 IN 
C 5 9 CAP , SF , . 0 8 2 U F , . 2 5%, . 3 IN 
C60 CAP , PP, . 0022 UF , 2 . 5%, . 3 IN 

PIN 

13922 
12290 
11945 
12290 
11945 
12290 
12000 
11945 
11945 
11995 
11995 
1225 3 
12290 
11945 
11945 
11945 
11945 
11945 
11945 
30325 
12060 
12285 
12285 
12020 
12060 
12060 
11945 
11945 
1194 5 
1194 5 
1194 5 
11945 
11945 
11970 
12290 
12290 
11945 
1194 5 
11930 
11930 
11945 
11967 
11930 
11967 
11945 
11945 
12253 
12110 
12249 
12110 

DES . 

C61 
C&2 
C63 
C64 
(65 
C66 
C67 
(68 
C69 
C70 
C71 
C72 
(73 
C74 
C75 
C76 
C77 
C78 
C81 
C82 
C83 
C84 
C85 
C86 
C8 7 

C88 
(89 
C90 
(91 
C98 
C99 
Cl00 
C104 
(105 
(106 
C107 
C 117 
C123 
C124 
(125 
Cl 26 
(127 
C128 
C144 
(145 
C146 
(147 
C148 
C149 
Cl 83 

DESCR I PTIOO 

CAP , PE , . 1 UF 
CAP , Ov\ , .1 UF,10¼ 
CAP,PP , .0047 UF , . 125¼ 
CAP,PP , . 0047 UF, . 125•;, 
CAP ,Ov\,. 1 UF, 10% 
CAP,Ov\ 1 . 1 UF , 10¾ 
CAP,SF, . 22 UF , 5%, . 3 IN 
CAP,Ov\ , . 1 UF , 10¾ 
CAP,Ov\, . 1 UF , 10¼ 
CAP , SF ,. 22UF , 5¼,. 3 IN 
CAP,Ov\ , .1 UF , 10¼ 
CAP,TA , 22 UF,20¼,25V , RA 
CAP , SF , . 047 UF,5¼, . 3 IN 
CAP ,Ov\, . 1 UF , 10% 
MA.TCHD CAP , PE, . 033 UF, . 25% 
CAP , PP , .0033 UF , 2 . 5¾ 
MA.TCHED CAP,PE, . 022 UF ,, 25% 
CAP,Ov\, . 1 UF , 10% 
CAP , SF ,. 1 UF , 5%, . 3 IN 
CAP . SF , . 15 UF , 5%, . 3 IN 
CAP , CD , 10 PF,10¾, lKV 
CAP , SM,220 PF,1¾ 
CAP,TA , 2 . 2 UF , 20%, 25V , RA 
CAP , SF ,. 22 UF , 5%,. 3 IN 
CAP,PP ,. 00 1 UF, . 125¾ 
CAP , PP ,. 001 UF , . 125¾ 
CAP , PP ,. 001 UF ,. 125% 
CAP,SF ,. 1 UF , 5%,. 3 IN 
CAP , SF ,. 1 UF,5%, . 3 IN 
CAP , Ov\ , . 1 UF , 10% 
CAP,CD , 10 PF , 10¾, 7KV 
CAP , Ov\, . 1 UF , 10¾ 
CAP , Ov\ , . 1 UF , 10¼ 
CAP , TA , 10 UF,20¾, 25V , RA 
CAP,SF , .22 UF , 5¼, . 3 IN 
CAP , Ov\ , . 1 UF ,10% 
CAP,NP, 10 UF, 25V , RA 
CAP , Ov\ , . 1 U F , 1 0% 
CAP , Al , 10 UF,20¼, 25V , RA 
CAP,TA , 2 . 2 UF,20¼,25V , RA 
CAP , TA , 2 . 2 UF,20%, 25V,RA 
CAP , Ov\, . 1 UF,10% 
CAP,CD , 10 PF,10¼, lKV 
CAP , CD ,. 001 UF , 10¾ , 1kV 
CAP,CD,10 PF , 10%,lKV 
CAP ,CD ,. 001 UF , 10%, lKV 
CAP.CD , . 001 UF , 10%,lKV 
CAP ,CD, 10 PF , 10¼, 1KV 
CAP , CD , . 00 1 UF , 10¼,lKV 
CAP , TA , 10 UF,20¾, 25V , RA 

PMC·450 (C ) Cop y right Circuit Research Labs , Inc , 1989 Page. 7·3 

p /N 

72060 
11945 
12121 
12121 
11945 
11945 
12260 
11945 
11945 
12260 
11945 
12300 
12245 
11945 
30020 
12115 
30010 
11945 
12253 
12255 
11930 
12177 
12290 
12260 
12090 
12090 
12090 
12253 
12253 
11945 
11930 
1194 5 
1194 5 
12295 
1 2260 
11945 
11 97 5 
11945 
11970 
12290 
12290 
11945 
11930 
11967 
11930 
1196 7 
1196 7 

11930 
1196 7 
12295 
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MAIi\ PC BOARD 

DES . DESCRIPTIO- P/N DES . DESCR I PTIQ-l P/N 

I C 164 CAP , TA , 10 UF,20%,25Y,RA 12295 J 1 6 WI RE, JLMPER , SOLID , 22CA 17120 

(165 CAP , TA,10 UF , 20%,25Y,RA 12295 )22 Co-lN , FEMALE,RT ,PC, . 1 1N M)LEX 126 3 5 

C188 CAP , PP ,. 01 UF, . 25%,630 12130 )24 COON,FEMAL E, RT , PC, .1 1N M)LEX 1263 S 

I C190 MATCHED CAP,PE , . 022 UF , . 25% 30010 )25 COON , BARR I ER,14 TERM, RT PC 12608 

C195 MATCHED CAP,PE, . 022 UF, . 25% 30010 

Cl96 CAP,PP, . 01 UF, . 125% 12130 L 1 I ND , 1 . 0 MH , 10%, RA 12570 

I 
C197 MATCHED CAP.PE, . 0022 UF, . 25% 30010 L2 IND, 1 . 0 MH, 10¾,RA 12570 

C198 MATCHED CAP,PE, , 0022 UF ,. 25% 30010 L3 MATCHED I ND , 1 . 8 MH , . 2 5%, RA 30480 

C203 CAP , Ov\ , . 1 U F , 1 0¾ 119 45 L4 MATCHED IND , 2.2 MH , .25¾,RA 30490 

C204 CAP , Ov\ , . 1 UF , 10% 1 1945 LS IND,YAR , 2.7 MH , PT ll 12574 

I C205 CAP , P P , . 0 1 U F , . 1 2 5 % 1 2130 L6 MATCHED I ND , 2 . 7 MH , . 2 5%, RA 30500 

C206 CAP , PP , 330 PF , 2 . 5% 12150 L7 MATCHED I ND , 1 . 5 MH ,. 25%,RA 30470 

(207 CAP . G.\ . . 1 UF, 10¾ l 1945 L8 MATCHED I ND, . 56 MH,.25¾,RA 30440 

I (208 CAP I Cf,,,\ , . 1 UF , 1 0¾ 1 194 5 L9 MATCHED I ND , 2 . 2 MH ,. 25%,RA 30490 
L14 I ND , 1 . 0 oViH , 1 0%, RA 12570 

CR l DIOOE , SI , 1A , SOY, 1N4001 12800 L15 I ND,1 . 0 MH , 10¾,RA 12570 

I 
CR2 DIOOE , SI , 1A , SOY , 1N4001 12800 L16 I ND, 1 . 0 MH, 1 0¾, RA 12570 

CR 3 DIOOE , 5 1 , 1A , 50V, 1N4001 12800 L17 I ND, 1 . 0 MH , 10%, RA 12570 

CR4 DIOOE , S1 , 1A , 50V , 1N4001 12800 

CR S DIOOE, SI , 1A , 50V , 1N4001 12800 Q2 XSTR,Sl , SI C,PNP,2N4 125 15980 

I CR6 DIOOE , SI, lA , 50V, 1N4001 12800 Q6 XSTR,S l , SIC, PNP,2N4 125 15980 

CR7 DIOOE, SI , 1A , SOY , 1N4001 12800 Q7 XSTR , S1 ,S IC,NPN,2N4123 15970 

CR8 DIOOE , SI , 1A , SOY , 1N4001 12800 Q8 XSTR,Sl,SIC,PNP,2N4125 15980 

I CR9 DIOOE , SI , lA , 50V , 1N4001 12800 Q9 XSTR,Sl , S IC, NPN,2N4123 15970 

CRl0 DIOOE , SI . lA , sov 1 1N4001 12800 Ql0 XSTR,S ' s C, PNP ,MPS404A 15990 

CR 11 DIOOE , SI , 1A , SOY , 1N4001 12800 Q 11 XSTR,S ,s C,NPN,2N4 123 15970 

I 
CR12 WI RE JLMP ER , , 4 IN 16460 Ql 2 XSTR,S Is C, NPN,2N4123 159 70 

CR14 DIOOE , SI , 100.'-M , 100Y , 1N914B 12790 Ql 3 XSTR,S ,s C, NPN,2N4123 15970 

CRl S DIOOE , SI , l0ON\A, 100V, 1N91 4 B 12790 Q14 XSTR , S ,s G,NPN , 2N4123 15970 

CRlE, DIOOE, St , l 0ON\A , 100V , 1N9 14B 12790 Ql 5 XSTR,S ,s C,PNP,2N4 125 15980 

I CR19 D I 00 E , S I , 1 0 0/'v\A , 1 0 0 V , 1 N9 1 4 B 12790 Q16 XSTR , S ,s C,PNP,2N4125 15980 

CR20 DIOOE , SI , l0O!'vV. , 100V , 1N914B 12790 Ql 7 XSTR,S , s C,NPN,2N4123 15970 

CR2 1 DIOOE , S1 , 100,'-M , 100V , 1N914B 1279 0 Ql 8 XSTR,S , S C,NPN,2N4 123 15970 

I 
CR22 DIOOE. SI , 100.'-M , 100V , 1N914B 12790 Q19 XST R,S .s G, NPN , 2N4123 15970 

CR23 DIOOE , 51 , 100.'-M , 100V , 1N9 14B 12790 Q20 XST R,S ' s C , PNP , 2N4125 15980 
Q21 XSTR,S ,S C,NPN,2N4 123 15970 

D51 LED, RED ,MV 5 SA 13700 Q22 XSTR , S ,S I G,PNP,2N4125 15980 

I DS2 LED , RED ,MVS SA 13700 Q23 XSTR,S , S I G,NPN , 2N4123 15970 

D53 LED , RED ,MVSSA 13700 Q24 XSTR,S ,S I G,PNP,2N4 125 159 80 

J 1 COON ,MALE,6 PIN , . 1561N l'vOLEX 12707 Q25 XSTR,S , S IC ,PNP,2N4 125 159 80 

I )4 CO-N,MALE, 4 P I N ,. 1 I N tvOLEX 12701 Q26 XSTR,S , SI C,NPN, 2N4 123 15970 

J 5 Co-lN , MALE , MIN I • J LMP , . 1 I N , 2 POS 12710 Q27 XSTR , S ,S I G,PNP,2N4125 15980 

J 6 Ca.1N , MA LE , M I N I - J LMP , . 1 I N , 2 POS 12710 Q4 6 XSTR , S , S I C , PNP,2N41 2 5 15980 

I 
)9 COON , MAL E , M I N I • J LMP , . 1 IN , 3 POS 12710 

J 10 COON ,MALE ,M INI· JLMP . . 1 IN , 3 POS 12710 Rl RES, 10 . 0 K , 1%, 1 /~.MF 14150 

) 1 1 COON,MALE ,MINI · JLMP , . 1 1N,3 POS 12710 R2 RES,10.0 K, 1%, 1 /~ 1MF 14150 

I 
J 1 7 COON , MAL E . M I N I • J LMP , . 1 I N , 3 POS 12710 R3 RES , 49 . 9 K. 1%, 1 /~,MF 171 40 

I 
I 
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MAI N PC BOARD 

DES . 

R7 
Rl3 
R14 
R15 
R17 
R19 
R20B 
R24 
R27 
R28 
R29 
R30 
R 3 1 

R32 
R3 3 
R3 4 
R35 
R3 6 
R3 7 
R3 8 

R39 
R4 0 
R4 7 
R48 
R49 
R 5 1 
R5 2 
R5 3 
R54 
R55 
R5 6 
R5 7 
R58 
R59 
R6 0 
R6 1 
R62 
R6 3 
R6 5 
R6 6 
R67 
R68 
R71 
R72 
R76 
R78 
R79 
RBO 
R82 

DESCRIPTIO-.: 

RES , 274 Ot-tv\ , 1¼, 1/,WV,MF 
RES , 20 . 0 K, 1¼,1/4W, MF 
RES , 100 K, 1¼, 1/4W,MF 
RES , 100 K, 1¼, 1/4W, MF 
RES , 10 . 0 K, 1%, 1/,WV,MF 
RES, 100 K, 1¼, 1 / 4W , MF 
RES , 274 Ott-,\ , 1¼, 1/ ,w./,MF 
RES , 10 . 0 K, 1¼, 1/ ,WV ,MF 
RES , 82 . 5 K, 1¼, 1/4W, MF 
RES , 47 . 5 K, 1¼, 1/ 4W , MF 
RES,100 Ot-tv\ , 1¼, 1/4W, MF 
RES,6 . 81 K,1¼ , 1 / ,WV , MF 
RES , 604 Ot-M , 7%, 1 / ,fi/v ,MF 
RES , 2 . 21 K, l ¼, 1 / 4W , MF 
RES , 274 Ot-M , 1¼, 1 / ,WV ,MF 
RES , 4 . 75 K, l¼, 1 / ,WV , MF 
RES , 182 K, 1¼, 1/,fi/v,MF 
RES, 10 . 0 K, 1%, l / 4W , MF 
RES ,1 82 K,1%, 1 / ,fi/v ,MF 
RES , 10 . 0 K, 1%, 1 / ,fi/v ,MF 
RES , 4 . 7 5 K, 1%, 1 / 4W ,MF 
RES , 60 4 Ot-M , 1¾, l / ,r./1/ ,MF 
RES , 4 . 99 K, 7%, 1 / ,WV ,MF 
RES , 4 . 99 K, 1%, 1 /,fi/v ,MF 
RES , 4 . 99 K,1% , l / 4W ,MF 
RES , 68 1 K, 1%, 1/ ,WV ,MF 
RES , 22 1 K, 1%, 1/ 4W ,MF 
RES , 4 7 . 5 K,l¼, 1 / 4W , MF 
RES ,10 . 0 K,7%, 1 / 4W , MF 
RES , 10 . 0 K, l¼, 1 / ,fi/v ,MF 
RES , 15 . 0 K, 1%, 1 / ,r./V , MF 
RES , 2 . 2 MEG , 1%, 1 / .WV ,MF 
RES , 1 . 00K , 5¼, 1/ 'Nl , CF 
RES ,1 0 . 0 K, 1¼,1/ ffl ,MF 
RES , 33 2 K,1 ¼, 1/ffl,MF 
RES , 1 . 00 K, 1¼ ,1/4W,MF 
POT , BUTTO',l , SK,1/ffl , CF 
RES , 3 . 57 K, 1¼, 1 / 4W , MF 
RES , 825Qrt.,\, 1%, 1 / 4W , MF 
RES , 47 . 5 K, 1%,1 / 4W ,MF 
RES , 6 . 8 1 K, 1%, 1 / 4W , MF 
RES , 274 Ot-M , 1%, 1 /,fi/v , MF 
WI R E , J LMP ER , . 5 I N . 
WI R E , J LMP E R , . 5 I N . 
RES , 10 0 Ott,,\ , 1%, 1 / 4W, MF 
RES ,1 . 00 K, 1¼, 1 / ffl ,MF 
RES , 33 . 2 K, 1%, 1 / ,WV ,MF 
RES , 33 . 2 K, 1%, 1 / ,fi/v ,MF 
RES , 4 . 99 K, 1%, 1 / ,WV , MF 

P/N 

17140 
14435 
14180 
14180 
14150 
14180 
14630 
14150 
15070 
14850 
16 510 
14900 
14910 
14420 
14630 
14810 
14370 
14150 
14370 
14150 
14810 
14910 
14820 
14820 
14820 
14970 
14540 
14850 
14150 
14150 
14290 
14410 
14040 
14150 
14690 
14040 
15160 
14660 
15080 
14850 
14900 
14630 
16470 
16470 
16510 
14040 
14 690 
14690 
14820 

DES . 

R83 
R86 
R87 
R88 
R89 
R93 
R96 
R99 
Rl00 
R101 
R103 
R104 
R105 
R106 
R107 
R108 
R109 
R 11 0 
R 111 
R112 
R 113 
R 114 
R 11 5 
R 116 
R 117 

R 118 
R 119 
R120 
R 1 21 
R 122 
R123 
R124 
R125 
R126 
R127 
R128 
R 129 
R130 
R131 
R132 
R135 
R136 
R137 
R138 
R139 
R140 
R141 
R142 
R143 

DESCRIPTIO.: 

WI RE , J LMP ER , . 5 IN 
RES,15 . 0 K, 11/o , 1/4W,MF 
RES , 1 . 00 K,1¾ , 1/4W,MF 
RES,2 . 2 MEC , 5¼,1 / M,CF 
RES , 10 . 0 K, 1¾,1/4W,MF 
WI RE , J LMP ER , . 5 IN . 
WIRE , JLMPER, . 5 IN , 
RES,23 . 7 K,1¼ , 1/401' ,MF 
RES,4 . 75 K,1¾ , 1/4W,MF 
RES,221 K,1¼,1/4W ,MF 
RES,68. 1 K, 1¾, 1/4W,MF 
RES , 68 . 1 K,1¼ , 1/4W,MF 
RES,36 . 5 K, 1%, 1/,WV,MF 
RES , 100 ~ . 1¾, 1 / 401',MF 
RES,22 . 1 Ott,,\ , 1¼, 1 / 401' ,MF 
RES , 100 ~ . 1¼, 1 / ,WV,MF 
RES,47 . 5 K, 1%, 1/,fi/v, MF 
RES , 100 K, 1%, 1/4W,MF 
RES,1 . 00 K,1¼, 1/4W,MF 
RES , 1 . 00 MEG , 1%,1 / 401' , MF 
RES , 1 . 00 MEG,1¼ , 1 / 4W ,MF 
RES,10 . 0 K, 1¼, 1/,WV,MF 
RES , 4 . 75 K,l¾ , 1 / ,WV,MF 
RES,8 . 66 K, 1¼, 1/4W ,MF 
RES , 4 . 53 K,1¼ , 1/,r./1/ ,MF 
RES , 681 K, 1%, 1/4W,MF 
RES ,1 00 K,1¾, 1 / 4W ,MF 
RES , 100 K, 1¼, 1 / ,WV ,MF 
RES 1 100 K, 1% , 1 /401',MF 
RES,68 . 1 K, 1%, 1/,WV,Mf 
RES,15 . 0 K, 1¼, 1 / 4W ,MF 
RES,1 . 00 K, 1¾, 1/4W,MF 
RES, 2 . 2 MEG . 5%, T / ffl , CF 
RES , 10 . 0 K, 1% , 1 / ,WV,MF 
RES , 4 . 75 K, 1%, 1/401' ,MF 
RES , 68.1 K,1¼ , 1/4W,MF 
RES , 15.0 K,l¼ , 1/4W ,MF 
RES , 10 . 0 K, 1¼,1/4W,MF 
RES,10 . 0 K, 1¼,1/4\N,MF 
RES , 10 . 0 K, 1¼,l/4W,MF 
RES , 121 ~.1°/o , 1/4\N,MF 
RES, 100 K, 1¼, 1 /4W ,MF 
RES,1 . 00 K,1%,1/4\N ,MF 
RES,47 . 5 K,1¼ , 1 / 4W ,MF 
RES , 499 ~. l / 4W, 1¾ ,MF . 
RES , 499 ~ . 1/4\N, 1¼,MF 
RES , 1 . 21 K,1¾ , 1/ 4W ,MF 
RES , 10 , 0 K, 1¼, 1/ 4W,MF 
RES , 10 . 0 K, 1¼,1/4W,MF 

PMC·450 (C ) Copyright Circuit Research labs , Inc . 1989 Page 7·5 

P/N 

16470 
14290 
14040 
14410 
14150 
1&470 
16470 
14560 
14810 
14540 
14950 
14950 
14740 
16510 
14510 
16510 
14850 
14180 
14040 
14070 
14070 
14150 
14810 
15082 
14795 
14970 
14180 
14180 
14180 
14950 
14290 
14040 
14410 
14150 
14810 
14950 
14290 
14150 
14150 
14150 
14270 
14180 
14040 
14850 
14872 
14872 
14100 
14150 
14150 
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MAIN PC BOARD 

DES . DESCRIPTla-l P/N DES . DESCRIPTla-l P / N 

I R144 RES , 49 .9 K, 1¾ , 1/<M',MF 17140 R286 RES,3 . 83 K, 1¾, 1 /-M,MF 14663 

R145 RES , 8 . 06 K, 1¾, 1 /<M',MF 17410 R287 RES,15 . 0 K, Wo, 1 /<M' ,Mf 14290 

R146 POT , BUTTa-l , 5 K,20¼,1/M, CE 15160 R288 RES, 12.1 K, 1'/o, 1/<M',MF 14220 

I R147 RES , 121 Otf,A, W,, 1/<M',MF 14270 R289 RES , 15.0 K, 1'/4, 1 / <M' ,MF 14290 

R148 RES , 17.4 K, 1¾, 1/<M' ,MF 143 27 R294 RES,8 . 06 K, 1¼, 1/<M' ,MF 17410 

R149 RES , 4 . 75 K, 1•10 , 1 /<M',MF 14810 R295 RES,82 . 5 K,1¼,1/<M' ,MF 15070 

I R150 RES , 10 . 0 K, 1¾,1/-M,MF 14150 R296 WI RE , J LMP ER , . 5 IN 16470 

R151 RES , 100 Otf,A , 1%, 1 /,t,/V,MF 16 510 R297 WI RE , J LMP ER , . 5 IN 16470 

R152 RES , 27 . 4 K, 1'/o , l / <M' ,MF 14600 R306 RES,1 . 82 K,W,.1/<M' ,MF 14140 

I 
R153 RES , 1 5 . 0 K, Wo , 1 / <M' ,MF 14290 R307 RES , 3 . 32 K, W. , 1/<M',MF 14650 

R154 RES , 1 . 00 K, 1¼, 1/,M,MF 14040 R308 RES,6 . 49 K,1¼,1/<M',MF 14887 

R155 RES , 2 . 2 MEC , 5¼, 1/2W,CF 144 10 R309 RES,15 KOtf,A,1¼ , 1/<M',MF 14290 

R156 RES , 10 . 0 K, 1¼, 1 /-M , MF 14150 R310 NOT USED 

I R15 7 RES , 4 . 75 K, 1%, 1 /-M , MF 14810 R311 RES , 4 . 75 K, 1¾,1/<M',MF 14810 

R158 RES , 10 . 0 I(, 1%, 1 /,M , MF 14150 R312 RES , 2 . 21 K, 1'/o, 1 / <M', MF 14420 

R159 RES , 8 . 25 K, 1%, 1 /-M ,MF 15040 R313 RES,825 Otf,A, 1'/o , 1/<M' ,MF 15080 

I 
Rl6 0 RES , 332 K,1¾,1/-M,MF 14720 R314 RES , 1.82 K, Wo , 1 /-M,MF 14140 

Rl61 RES , 27 . 4 K,1% , 1/,t,/V,MF 14600 R315 RES,2 . 67 K, 1%, 1 /,f,/v , MF 14438 

R162 RES , 1.00 K, 1¾,1/-M,MF 14040 R316 RES,4 . 75 K, 1'/o , 1 / <M' , MF 14810 

I 
R163 RES , 3 . 32 K, 1¾, 1/-M,MF 14650 R317 RES, 12 . 1 K, l°lo, 1 /,M,MF 14220 

R164 RES , 49 . 9 OH'v\ , 1%, 1/,f,/v , MF 14835 R318 NOT USED 

Rl65 RES , 68 . 1 K, l 'lo, 1 /,M , MF 14950 R326 POT ,MJL TI , 22T , 5 K 15124 

R166 RES,36 , 5 K, 1¾ , 1 /4'/V,MF 14740 R328 POT ,MJL TI , 22T , 5 K 15124 

I R17 1 RES , 1 . 00 K, 1%, 1 / <M' ,MF 14040 

R 17 2 RES , 4 . 75 K, 1¼ , 1 /-M,MF 14810 S 1 S'WITCH , 6PDT , PUSH 15615 

R173 RES , 44 . 2 K, 1¾, 1/-M ,MF 14798 S3 S'WITCH , ROT,2P , 2 · 6 15546 

I 
R174 RES , 15 . 0 K, 1%, 1 / -M ,MF 14290 S4 S'WITCH , ROT , 2P , 1·6 15546 

R 175 RES ,1. 00 K, 1¾ , 1 / -M , MF 14040 TPxx Ca-lN ,MINI TUB , . 062x . 328 IN ( 26 ) 12740 

R176 RES , 2 . 2 MEC , 5¾ , 1 / 2W , CF 14410 

Rl77 RES , 10 . 0 K, 1%, 1 / -M ,MF 14150 U1 REC,+15V,LM340AT·l5,TO·220 14002 

I R178 RES, 10 . 0 K, 1¾, 1 / -M,MF 14150 U2 REC , · 15V , LM320T· 15, TO· 220 14001 

R196 RES,221 K, 1%, 1 / -M , MF 14540 U3 REC ,+15V,UA7805C , TO·220 14032 

R197 RES , 4 . 75 K, 1%, 1 /-M ,MF 14810 U4 IC , LIN , TLO72CP 13590 

I R198 RES , 49 . 9 OH'v\ , 1¾ , 1 / ,M , MF 14835 us IC , LIN, TLO7 2CP 13590 

Rl99 RES,22 . 1 OH'v\ , 1%, 1 / -M,MF 14510 U6 IC, LIN, TLO7 2CP 13590 

R200 RES,68 . 1 K, 1%, 1 / #1,MF 14950 U7 IC,LIN,TL072CP 13590 

I 
R201 RES,2 3 . 7 K, 1¾, 1 / #I ,MF 14560 U9 CRL M:OULE , 9018 80461 

R208 RES,15 K, 1¼, 1/-M,MF 14290 U10 C , LIN,TL072CP 13590 

R209 RES,1 . 00 K,1 ¾ , 1 / #/, MF 14040 U11 C , L IN , LM 1 3 6 0 ON 13600 

R210 RES,2 . 2 MEC , 5¾ , 1/2W, CF 14410 Ul 2 C,LIN,TL072CP 13590 

I R 211 RES , 10 . 0 K, 1¾, 1/#/,MF 14150 U13 C , LIN, TL072CP 1359 0 

R226 WI R E , J LMP ER , . 5 IN . 16470 Ul 4 C , L IN , NE 5 5 3 2N 13610 

R 27 2 RES , 82 , 5 Otf,A , 1¾, 1 / ,t,/V , MF 15025 Ul 5 C , LIN,TL072CP 13590 

I R27 3 RES , 4 . 75 K,1¾ , 1 / 4\N , MF 14810 U16 C,LIN,NE5532N 13610 

R274 RES , 681 Otf,A,1¾, 1/<M' , MF 14980 Ul 7 C,LIN , TL072CP 13590 

R277 RES 
1 

4 , 75 K, 1%, 1 /,t,/V,MF 14810 Ul 8 C, LIN , LM13600N 13600 

I 
R27 8 RES , 6 0 4 OH'v\ , 1%, 1 / -M ,MF 14910 U19 C , L IN , TL072CP 13590 

R283 RES , 6 . 81 K, 1¾ , 1 / ,M ,MF 14900 U21 C , LIN,NE5532N 136 10 

R284 RES ,1 . 21 K, 1¾ , 1 / 4\N , MF 14100 U23 C , L I N , LM 13 6 0 ON 13600 

R28 5 RES , 44 . 2 K, 1%, 1/ -M , MF 14798 U23 WIRE , JLMPER , 22CA ( R92 PIN 1 to 3)17120 

I 
I 

PMC· 450 (C ) Copyright Circuit Research Labs, I nc . 1989 Page 7·6 
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MAI N PC BOARD 

DES . DESCR IPTIO,,: 

U27 IC , LIN , TL072CP 
U34 IC,LIN , TLO72CP 
U35 IC , LIN , TLO72CP 

VRS REG.ZENER, 12Y, 10¾ 
VR6 REG , ZENER,12V , 10% 
VR7 REC, ZENER,12V,10¾ 
YRS REC, ZENER , 12V , 10% 

W 1 WI RE I J LMP ER , , 5 IN 
W2 WIRE , J LMP ER, . 3 IN. 
W3 WI R E I J LMP ER , . 5 I N . 
W4 WIRE , JLMPER, . 5 IN. 
WS WIRE , J LMP ER , , 5 IN. 
W6 WI R E , J LMP ER , . 5 I N . 
W7 WI R E , J LMP ER , . 5 I N . 
W8 WIRE , J LMP ER, . 5 IN. 

x J s cas:r--; , F EM , M, N 1 • J LMP . . 1 1 N 
X ) 6 (()I.IN , F EM , MI N I · J LMP , . 1 I N 
X)9 CONN , FEM ,MINl · )LMP , 11N 
X J 1 0 CONN I F EM , MI N I · J LMP , . 1 I N 
X J 1 1 CONN , F EM , MIN I · J LMP , . 1 I N 
X J 1 7 CO-:N , F EM I M I N I · J LMP , . 1 I N 

XL1 HDNR , SPACER,CHOKE , NYLO-: ,TO-5 
XL2 HDNR , SPACER,CHOKE , NYLO-: ,TO-5 
XL3 HDNR , SPACER ,CHOKE ,NYLQl,l , TO-5 
XL4 HDNR , SPACER , CHOKE , NYLO-.: , TO-5 
XL 6 HDNR , SPACER , CHOKE , NYLO-.: , TO·5 
XL7 HDNR , SPACER , CHOKE , NYLO-.: , TO·5 
XL8 HDNR , SPACER ,CHOKE , NYLO-.: , TO·5 
XL9 HDNR , SPACER,CHOKE ,NYLO-.: ,TO-5 
Xl 16 HDNR , SPACER ,CHOKE , NYLQl,l,TO·S 
XL17 HDNR , SPACER ,CHOKE , NYLa-l , TO·5 

XQ1 6 FE RRI TE BEAD , 40·200 lv\HZ 
XQ2 1 FERRITE BEAD , 40·200 lv\HZ 
XQ4 6 FERRI TE BEAD , 40·200 l'v'J-IZ 

xu, 
XU2 
XU3 
XU4 
xus 
XU6 
XU7 
XU9 
xu, o 
XU 11 
XU12 

HDNR , HEATSINK , PC M)UNT , 647 
HDNR ,HEATSINK , PC M)UNT , 647 
HDNR , HEATSINK , EXTR , BLAC K 
SOCKET ,DIP , 8 PI N 
SOCKET ,DIP , 8 PIN 
SOCKET ,DIP , 8 PIN 
SOCK ET , DI P , 8 P IN 
SOCKET ,DIP , 24 PI N 
SOCK ET , D I P , 8 P I N 
SOCKET , DI P , 1 6 P IN 
SOCKET , DIP , 8 P 11'\ 

p /N 

13590 
13590 
13590 

14015 
14015 
1401 5 
14015 

16470 
16450 
16470 
16470 
16470 
16470 
16470 
16470 

12660 
12660 
12660 
12660 
12660 
12660 

13410 
13410 
13 4 10 
13410 
13410 
13410 
13410 
13 410 
13410 
13410 

12 557 
12557 
12557 

13162 
1316 2 
13160 
15380 
15380 
15380 
15380 
15370 
15380 
15350 
15380 

QTY , 

XUl 3 
XU14 
XU15 
XUl 6 
XUl 7 

XU18 
XU19 
XU21 
XU23 
XU27 
XU34 
XU35 

4 

2 
2 
3 
3 

3 
3 

3 

1 2 

1 

1 
2 

DESCRIPTl()I.I 

SOCKET ,D IP ,8 PIN 
SOCKET ,DIP,8 PIN 
SOCKET ,DIP,8 PIN 
SOCKET,DIP , 8 PIN 
SOCKET,DIP,8 PIN 
SOCKET ,D IP , 16 PIN 
SOCK ET , DI P , 8 P IN 
SOCKET ,DI P,8 PIN 
SOCKE T,DIP, 16 PIN 
SOCKET ,D IP, 8 PIN 
SOCK ET , DIP, 8 P IN 
SOCKET ,DIP, 8 PIN 

SH IELD , RF,STEREO,RADIO LINE 
SHIELD,RF ,DIV IDER , RADIO LINE 
H!Jlv'R ,MS , SB H, 6 .32 X 1/4 , YELLON 
HDlv'R,HEX NUT,6 . 32X1 / 4,SILVER 
H!Jlv'R , HEX NUT,4 . 40X1 / 4,SILVER 
H!Jlv'R ,MS,SPH,4 . 40 X 5/ 16 
HDNR , INSUL, SI l I PAD 
HDNR , LOCKWASH, INT TOOTH f 4 
PC BOARD,6120 ,REAR ADJ INTF 
POT , 22 TURN, 5K,CE , TOP ADJ 
LED , YELLOlv' , T 1 3/4 
HDNR, SPACER, . 250 LED 

Co-JN ,MALE,F·POST 
HDNR ,NYLo-J , SW ITCH CAP 
PC BOARD , 6115 ,VERS IQl,I 1 
LED , RED ,Tl 
RES,MJLTI ,22T , 5K ,o-J 6 120 BRD 
HDNR , SPACER , LED,. 350x . 170 ,NYL 

PMC·450 (C) Copy right Circuit Research Labs , Inc . 1989 Page 7·7 

P/N 

, 15380 
15380 
15380 
15380 
15380 
15350 
15380 
15380 
15350 
15380 
15380 
15380 

1185 l 
11853 
13325 
13200 
131 90 
13295 
13240 
13271 
13926 
15125 
13673 
13235 

12715 
13395 
13 86 7 
13685 
15124 
13436 
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CHASSIS PARTS LIST 

QTY . DESCRIPTIO',; 

ASSY,PCB,8550,PMC450 /v\AIN PCB 
CHASSIS, 19 X 1 3/4 X 14 
PANEL,REAR ,PMC450 
PANEL , FROOT,PMC450 
SOCKET . AC INPUT FILTER 
XFMR , TOROID ,RADIO LINE 
XFMR,HDlv'R,WASH,5~ STEEL 
XFMR,HDlv'R,WASH,7~ NEOPRENE 
XFMR , HDNR ,WASH,5~ NEOPRENE 
HDlv'R ,MS,SBH,6 . 32 X 5/8,SILVER 
HDNR , CND LUG, INT LOCK , 16 
HCM'R , HEX NUT,6 . 32X1/ 4,SIL VER 

4· WIRE , 22AWG , . 009PVC,GREEN 
1 HDlv'R ,GROvMET ,1/4 IN 
5 CO',;N,FEM ,P INS , . 1561N /v'OLEX 

(()\;I'-: , F EM , 6 P I N , . 1 5 6 I N /v'OL EX 
1 CO-:t-- , POLAR . KEY , . 1561N /v'OLEX 
4 H[)lvR ,MS , FPH,6 . 32 X 1/4 , YELLON 
4 H[)lvR ,KEP NUT,6 . 32X1 / 4 , SILVER 
1 HD/l'R , 11'SUL,NO.,..EX 
2 HDNR ,MS , SBH,4 . 40 X 1/ 4 

SWITCH,TOGGLE,SPDT,M INI 
SUPPLY ,TUBING , SPEG . ,1/ 4 , B 

2 HD1v'R , KNOB , SKIRT ,Al ,1/ 41 N 
2 HDNR ,CABLE TIE , NYL°' , 4 IN 

HARt--ESS , PMC450 
1 Fus E , 1 / 4 X 1 1 / 4 , 1 / 4A S 8 
1 LID , RADIO 
8 H[)lvR ,MS , FPH , 6 32 X 1/4,YEL LON 
1 SHIPPING SAC,18 X 24 , RADIO 
2 SHIP PING END BLOCK . RADIO 

SHIP PING BOX.RADIO 
FUSE , 1/4xl / 4 , 1/8A SB 
ACC , LABEL , SERIAL NO , 
ACC , LABEL PATENT 
ASSY , PC BOARD,6150 , PMC450 

INCLUDED ACCESSORIES 
PONER CORD 
/v\ANUAL 
UNIT CABLE STRAP 

4 SCREW, RACK lvO ... J•./T I NC 
4 WASHER . RACK l'v'OUNTING 

OPTIQ\IAL ACCESSORIES 
RACK SLIDE ASSEMBLY 

P/N 

80197 
12325 
12852 
12854 
16645 
15916 
15917 
15919 
15918 
13324 
13140 
13200 
16250 
1 3 1 3 1 

12625 
12647 
12648 
13328 
13 203 
13244 
13322 
15580 
1544 1 

13250 
13060 
80282 
13042 
13725 
133 28 
15331 
15242 
15241 
13045 
10022 
10020 
80504 

1643 5 
10082 
17590 
13290 
13460 

12318 

QTY . 

2 

DESCR I PTI°' 

ASSY ,PCB, 6150 
CQ\ISISTINC OF : 
1 PC BOARD , 6150 ,D ISPLAY 
Cl CAP,TA,2 . 2 UF,20¾,25V 
C2 CAP,TA , 2 . 2 UF , 20¼,25V 
R2 RES , 1 . 00 K,1¾,1/4\N ,MF 
R3 RES,DUAL,10K 
R4 RES ,DUAL,10K 
R6/S1 RES , VAR,W/WS, 10K , ALPHA 
Jl Ca-lN,MAL E, . 1,/v'OLEX,16 
J2 Ca-lN,MALE, . 1,/v'OLEX, 10 
J3 WIRE,24 AV't'G,WHITE 
TO S1 
J4 TO 
S 1 

U2 
XU2 

WI RE, 24 AWG,WH I TE 
IC , l IN, LM3916N 
SOCKET,DIP,18 PI N 

XDS11 SOCKET,SIP , 20 PIN 
LED , GREEN , T · 1 
LED, CR E EN, T · 1 
LED,CREEN,T·1 
L ED , GR E EN , T · 1 
L ED , CR E EN , T • 1 
LED , GREEN , T· 1 
LED , YE L LON, T • 1 
LED, YE L LON, T • 1 
LED, YE L LON, T · 1 
LED , RED , T· 1 

DS21 LED,RED , T·l 
DS22 LED,RED , T·1 
HDNR,SPACER ,LED, . 350x . 170,NYL 

PMC· 450 (C) Copyright Circuit Research Lab s , Inc 1989 Page 7·8 

P/N 

80504 

13923 
12290 
12290 
14040 
15224 

15224 
15226 
127 17 
12716 
16420 

16420 
13570 
15360 
15372 
13674 
13674 
13674 
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