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INSTRUCTION MANUAL 

MODELS PCL-505 AND PCL-505 / C 

AURAL STUDIO-TO-TRANSMITTER LINKS 

1. INTRODUCTION 

The Models PCL- 505 and PCL-505 / C Studio-to-Transmitter Links 
(STL) were designed to convey high-quality aural program mate rial 
from a studio site to a transmitter site . Control and secondary 
programming subcarriers may also be simultaneously carried by 
the PCL-505. The wide-band "composite" version of this equip
ment, designated the PCL- 505/C, allows the transmission of the 
complete composite FM stereo broadcast signal over only one 
link. Two PCL- 505 units can be operated in the dual-link con
figuration to carry Left and Right audio channels for stereo 
operation. This equipment may also be used in intercity relay 
service. The environment in which this equipment must operate 
and the operators using it have both been carefully considered. 
Attention to design details and quality in construction distinguish 
the PCL-505. 

PCL-505, PCL-505/C 
(Rev. 10/75) 
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2. SPECIFICATIONS 

2 . 1 System 

Monaural (PCL- 5 0 5): 

Audio Response 

Audio Distortion 

Signal- to- Noise Ratio 

Emission 

Composite (PCL-505/C): 

Wide- band Response 

Wide- band Distortion 

De- emphasized wide-band 
output ultimate SNR 

Stereo Separation 

Stereo Cross Talk 

Emission 

RF Frequency Ranges 

Temperature Range 

PCL-505, PCL-505/C 
(Rev. 6/76) 

±0. 4 dB, 30 Hz to 15 kHz 

Less than 0, 4%, 30 Hz to 15 kHz 

Better than 68 dB 

11 0F3 (no subcarrie r) 
11 0F9 (26 kHz control subcarrier) 
230F9 (6 7 kHz program subcarrier) 

±0 . 2 dB, 30 Hz to 60 kHz 
±0 , 5 dB, 30 Hz to 75 kHz 

Less than 0 , 4%, 30 Hz to 60 kHz 

Better than 65 dB 

Better than 35 dB 
(assuming stereo generator is 
better than 3 8 dB) 

Better than 43 dB, linear and 
nonlinear combined 

226F9 (no subcarrier) 
270F9 (67 kHz program subcarrier) 
340F9 (110 kHz control subcarrier) 
490F9 (185 kHz program subcarrier) 

148-174 MHz, 215-240 MHz, 
300- 330 MHz, 450- 470 MHz, 
890- 960 MHz 

-20 °C to +60°C 

-2-
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2. 2 Transmitter 

Type All solid- state, direct FM, indirect 

crystal control 

RF Output 7 watts maximum, 5 watts nominal; 

Type N female connector 

Frequency Stability ±0. 0005% 

Frequency Deviation 

Monaural (PCL-505) 40 kHz peak for 100% modulation 

(75 µsec pre-emphasis used in PCL- 505) 

Composite (PCL-505 /C) 60 kHz peak for 100% modulation 

Harmonic suppression Better than 60 dB below carrier 

Spurious emissions Better than 65 dB below carrier 

AM Noise Better than 70 dB below carrier 

Modulation inputs 

Monaural (PCL-505) +10 dBm, 6000 resistive, balanced, 

floating, barrier-strip connector 

Composite (PCL-505/C) 3. s v P-P, 12, ooon, resistive, 

unbalanced, Type BNC connector 

Multiplex 

Power Requirement 

Dimensions 

Shipping Weight (domestic) 

PCL:- 50 S.-1 PCL- 505 / C 
Rev. 14 .::>ept. 1981 

1. 5 V P- P, 20000, resistive, 

unbalanced, Type BNC connector 

120/240 VAC ±10%, 50- 60 Hz, 
60 watts ...., 

8. 9 cm (3. 5") high, 48. 4 cm (1911
) 

wide, 40. 6 cm (16 " ) deep 

11 kg (25 lbs.) 

-3-
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2. 3 Receiver 

Monaural (PCL-505) 

Program Output 

Multiplex Outputs 

Sensitivity 

3 dB I. F. Bandwidth 

80 dB I. F. Bandwidth 

Composite (PCL-505 /C) 

Wide- band Output 

Multiplex Outputs 

Sensitivity 

3 dB I. F. Bandwidth 

80 dB I. F . Bandwidth 

Power Requirement 

Dimensions 

Shipping Weight (domestic) 

PCL-505, PCL-505/C 
(Rev. 10/75) 

+l 0 dBm, 600n, balanced, floating, 
barrier- strip c onnector 

22- 85 kHz, 1. 5 V P - P behind 
l000n, unbalanced, Type BNC 
connectors 

30 dB signal- to- noise ratio , -100 dBm 
60 dB signal-to- noise ratio, -87 dBm 
{program output, de- emphasized) 

180 kHz 

2. 5 MHz 

3. 5 V P-P behind l000n, 
unbalanced, Type BNC connector 

100-240 kHz, 1. 5 V P-P behind 
l000n, unbalanced, Type BNC 
connectors 

30 dB signal- to- noise ratio, -100 dBm 
60 dB signal- to- noise ratio, -73 dBm 
(wide-band output, de-emphasized) 

330 kHz 

3 MHz 

120/240 VAC :!::10%, 50- 60 Hz, 
12 watts; 1 3. 5 ±1 VDC, 0. 2A 

4. 5 cm (1. 7511 ) high, 48 . 4 cm 
(19 11 ) wide, 34. 9 cm (13 . 75") deep 

7 kg ( 1 5 lbs . ) 

- 4-
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3. UNPACKING 

The PCL-505 transmitter and receiver should be carefully unpacked 

and inspected for any shipping damage. Keep all packing material 

until performance is confirmed. Should inspection reveal shipping 

damage, or should hidden damage be revealed, immediately file a 

claim with the carrier. 

It is recommended that the top covers on both the transmitter and 

receiver be removed for a brief superficial inspection. There are 

two screws that are used to hold the FMO in place during shipment, 

They should be removed from the bottom of the transmitter chassis 

before installation. Retain these screws and reinstall them if the 

transmitter is to be moved. This will prevent damage to the 

modules inside. 

NOTE: DO NOT REMOVE THE COVERS ON THE TRANS

MITTER RF POWER AMPLIFIER ASSEMBLY. DO NOT 

ATTEMPT DISASSEMBLY OR INSPECTION OF THE 

RECEIVER INPUT BANDPASS ASSEMBLY. DO NOT 

MAKE ANY ADJUSTMENTS OF ANY KIND TO THE EQUIP

MENT. DO NOT APPLY POWER UNTIL SPECIFICALLY 

INSTRUCTED TO DO SO LATER IN THIS MANUAL. 

The inspection should ascertain that the various modules, assemblies, 

and components are mechanically secure. After the inspection, 

replace the covers . 

4. INSTALLATION 

Although the PCL- SOS is intended to provide a wireless equivalent 

to a wire-line interconnection between a studio and a transmitter 

site , there are some basic differences: 

a ) If the audio level applied t o the transmitter is excessive, 

distortion will result and occupied RF bandwidth will increase. 

b) Undermodulati'on or operation with lossy feedlines o r 

operation over extremely long distances may result i n 

degradation of the signal-to-noise ratio of the received 

signal. 

PCL- 505, PCL- 505 / C 
(Rev . 2/76 ) - 5-
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c) The PCL- 505 incorporates pre- emphasis (treble boost) 
in the transmitter and de-emphasis (treble cut) in the 
receiver to enhance the signal-to-noise ratio. A by
product of this process is an increased susceptibility to 
overload by higher audio modulating frequencies. 

d} The PCL- 505 has the bandwidth and linearity to carry 
control tones and secondary program material in the form 
of s ubcarriers. 

e) The PCL- 505 / C uses special circuitry to allow the trans
mission of the composite stereo waveform (as well as 
control and program subcarrie rs) over a single link. 

Drawings illustrating the various connections to be made to the 
PCL- 505 transmitter and receiver are shown in Figures 1 through 6 . 

The PCL- 505 equipments should be mounted in a standard rack, 
preferably between waist and shoulder height. The associated 
antenna should be mounted at a height such that a reasonably 
clear path is availabl e between the transmitter and receiver sites. 
A path having O. 6 Fresnel zone clearance is recommended. Either 
vertical or horizontal polarizati on may be used, but the polari
zation must be the same at each end of the path. Generally, 
vertical polarization is employed. 

Interconnections between the transmitter and its antenna (and 
between the receiver and its antenna) should be made using coaxial 
cable whose loss characteristics have been determined by an 
engineering study. For example, half-inch diameter foam- filled 
coaxial cabl e (with a loss of 3 dB per hundred feet) will have a 
loss of 9 dB if the length of line totals 300 feet. Such a loss 
will generally be tolerable if the path is short, for example five 
to ten miles. It might prove disastrous on grazing or long paths. 
The gain of the transmitting and receiving antennas must also be 
considered. 

Noting that the better feedlines are relatively inflexible, Moseley 
Associates has made available short "pigtail" assemblies. These 
are to be attached to the ends of the actual feedlines, and they 
enable movement of the equipment with less chance of harm to the 

PCL-505, PCL- 505/C 
(Rev. 10/75) 
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PCL-S05 
AURAL STL 

TRANSMITTER 

TIIANIMISIION I.INC 
( SIi: TOT l 

TYl"C N l'UIIAU 
( PAIIT Of' AHT!HNA ) 

ANTENNA 

* '---- TYP! N MAI.£ 

* '--- TYPE N FtlllAU: 

MAU: 

~ __ *_ Aa•t COAXIAL CAai 
( :::: I ~TEii LONt I 

N. MAI.I 
* MIIT Of' KTL- ( I 

TIIANIIIIISIION• I.INC KIT 
( SH TtxT l 

PCL- 505 TRANSMITTER RF CONNECTIONS 
l'laUII! I 
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* U-9 COAXIAL CAIU: 
{ ::,, t METtR LON8 ) 

TYP! N MAU* 

TYPE: N FEMALE It 

TYPE: N F£MALE 
( ~RT o, AHT£HHA l 

* TYPE N MALE 

TRANSMISSION U H£ 
( SH TOT) 

tSOCOUl't.ER MAY 1£ USED TO PROVIDE ISOLATION o, ANTENNA/TRANSMISSION UH£ AT 
SAS£ o, SERIES- FED 9ROA0CAST TOWER 

( SEE TDT ) r "" • CO .. £CT_,.O_R_S_( _T_Yf!-_' ----

* TYP! N FEMAL£ --_.J 
TYP! N MAL£ *--_.J 

R .. 8 COAXIAL CAIM.E * ___ _,. 
( :SI M£T!II LON8 l 

TYP! N 

TYP! N FEMALE 

PCL-5O5 RECEIVER RF CONNECTIONS 

FIGURE Z 

PCL-~0!5 
AURAL STL 

RECEIVER 

* PART OF KTI.· ( ) 
TRANSMISSION- I.IN! KIT 

( SEE TEXT ) 

PCL-505, PCL-505/C -8-
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A8C 

( i, USE) ) 
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SUICAlltllU 
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r····· 
IICMOTt 

CONTIIOL 
SYSTIM 

SUec:AAIIIIJt <Ill•-------~ 
NNIIIATOlt IN~~ 

l'CL-15015 

AUIIAL STL 

TIIANSMITTU 

( MS .. 1'11 I) r-.~ 

••c PtloeRAM 
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I KCOMOMY l 

NffU: 
~ C~ .__. ....... .,_ M Y N _,. w-. cote,...,,.,..,.., 
t. - -ARR .. ..,.....,_ I I 

1NN1. tc•-• M .-.uWT, 
S. COU u.e&.a II HNA/11 M c-. 

l'IIIGUCHCY 
CONSCIOUS 

UMITrlt 

PCL- 505 TRANSMITTER ( MONO } 

PROGRAM ANO MULTIPLEX CONNECTIONS 
1'18UIII l 

PCL-505, PCL- 505 /C - 9-
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PROGRAM t ~~··· 
PCL-5011 

AURAL STL 

RECEIVER 

NOTl:S: 

PROGR.ut INl'IJT 

SUICAMIEII -. 
lSUec:AMIElt 

I. PROGRAM SUBCARllll!R DEMODULATOR 

MAY BE MODEL SCD· 9 OIi EQUIVALENT, 

2. PROGRAM SUIICAIIRIEII Gl!,-RATOlt 

TIIAHSMITTER EXaTElt 

PII08IIAM 

SUKAMIIII 

0lMODULA TOR 

Ml IIOTI I 

CONTROL 
TONfS 

PROGRAM 

Suec:Altlt If It 

GENERATOft 

SCI IIOTI Z 

CONTIIOL 

SU II CARRIER 

OfMOOUl.A TOl'I 

l&I IIOTI J 

-• • REMOTI! 
CONTROL 

SYSTl!M 

TYf'f BNC MAU ( TYP. I 

MODULATOR 
RF OUTPUT 

"-MU~~l;jp 

SCA t SUICARftlER 

I 
I 
I 
I 
I 
I 
I 
I 

MAY BE MODEL sea-, 011 EQUIVALENT. TYPE BNC FEMALE ( TYlt) I 
3, CONTROL SUBCARRIER OEMOOULATOII 

MAY BE PMT OF RIEMOTt CONTROL SYSTEM, 

4. COAXIAL CABl.E IS RG SI A /U 011 EQUAL. 

PCL-505 RECEIVER ( MONO ) 

PROGRAM ANO MULTIPLEX CONNECTIONS 
FltURf 4 
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DUAL 
PROMAM 
SOUltCt 

( PRIMARY ) 

R[MOTf; 

CONTIIOL 

SYSTDI 

PROMAIII 

SOUIICE 

( SECONOAltY) 

11on11 

AQC 

( If UUO) 

AQC 

( If USIO) 

CONTitOL 
TONCS • -. 
A8C 

( IF USIO) 

FltEQUENCY-
CONSCIOUS 

U IIIITIJt 

FMOUINCY-
CONICIOUI 

LUUTllt 

CONTltOL 

SuecAIUUEII 

~NIIIATOR 

( MS ltOft J) 

l'MOU.NCY 

CONICIOUS 

UIIIITIJt 

~ STIINIO HNIIIATOlt "4Y M •-L IC0•9 o• IOIH-.uiY. 

I. ~ ..... _ 1110CA_.O .. aCtlATOlt NY - -. ICO•e M IOltlVALCNT. 

S'TUlO 
GINEltATOlt 

( ICC NOTI I) 

SU8CAIIIIIQI s lolUX INPUT 

• 
P'ttOMAIII 

SU8CAlt RIE R 

GENUATOR 

( MCHff2 ) 

J. CH,,_ ,_._. GCIICIIAfo. ... , .. Miff - ,.._. CNTl!aL ,nn-. 

•. ,ou '-'•~· ,s •• M "'" 011 ·-· 

PCL-505/ C TRANSMITTER ( COMPOSITE) 

PROGRAM ANO MULTIPLEX CONNECTIONS 

Fl8UII[ S 

PCL-505, PCL-505 / C -11-

//"' .............. ( TYi'! ) 

TYPl&NCM.Al..E 
( TYIJ. I 

PCL-505/C 

AURM. STL 

TRANIIIIITTtlt 
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WI0(-8AH0 

OUTPUT~ 

PCl· 505/C 

AURAL S Tl 

RECEIVER 

NOTES : 

... 
!:o .,,.., 
oc 
Cl.lM ~= u 

WI0€-8AH0 INPUT 

SU8CARRIER - .. 
l SU8CAHHlfR 

I PNO\>RA1,1 SU&C.ARkllN Ill MOIIULA TOR 

MAY 8£ MODEL S.:.u • ll OR EOUIVAI.ENT 

Z PROGRAM SU8CARkllH GENlftATOR 

01111:CT FM EXCITER 

PROGRAM 

SUBCARRIEII 

DEMOOU\.A TOIi 

CONTROL 

SUI CARRIEH 

OEMOOUI ATOR 

s,, NOTI J 

AUOIO 

CONTROL 
TONES 

41 -
~ 

PROGRAM 

SUBCARRIER 

GENERATOR 

Hl " OJI l 

• 
TYPE BNC MALE 

REMOTE 

CONTROL 

SYSTEM 

( TYP. I 

MAY BE MOOEL SCG-8 OR EQUIVALENT. TYPE 8 NC FEMALE ( TYP. I 

~. COIHHOL SUBCAHRllH Ut MOOul.ArOR 

MAY BE PAHf Of HEMOTE CONTROL SYSTEM. 

4. COAX CABLE IS AG 58 A/U OR EQUAL. 

PCL- 505/C RECEIVER (COMPOSITE) 

PROGRAM ANO MULTIPLEX CONNECTIONS 
f lGUIIE 6 

PCL- 505, PCL-505 / C - 12-

I 
I 

MODULATOR 

Rf OUTPUT I 
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equipment or feedline. These assemblies carry Moseley Associates 

part number KTL-{ }. As an example, use KTL-4 assemblies for 

Andrew foam-dielectric half-inch line. Each KTL- ( ) kit consists 

of two pigtails with connectors attached, and two individual Type N 

Female coaxial connectors. Each such kit is sufficient for instal

lation of one end of a link. Two kits would be needed if pigtails 

are desired at each end of a link. 

Should it be desired to mount the receiving antenna on a series

fed Standard Broadcast tower, the required isolation may be 

accomplished as illustrated in Figure 2. At the base of the 

tower, a Moseley Associates Isocoupler is used to allow passage 

of the STL RF signal while introducing no particular change in 

the tower base impedance. Isolation at Standard Broadcast 

frequencies is very high, and the Isocoupler introduces a minimal 

loss to the STL RF signal. 

For monaural operation, the output of the program limiter is 

applied to the program input on the PCL-505 transmitter. Applied 

to the transmitter multiplex inputs are subcarrier signals (if 

applicable) for control and se·condary programming purposes. 

For dual-link stereo operation, the outputs of the program limiters 

are applied to the program inputs on the pair of PCL- 505 trans

mitters . Choose one link arbitrarily and (if applicable) connect 

the control subcarrier generator output to a multiplex input on 

that transmitter. Use the other link (if applicable) for the pro

gram subcarrier; connect the program subcarrier generator output 

to a multiplex input on that transmitter. 

The program lines use barrier-strip connections and operate at 

+l O dBm at low audio frequencies. The multiplex inputs operate 

at 1. 5 volts peak-to-peak and use Type BNC connectors. 

For composite (single-link stereo) operation, the output of the 

program limiters are applied to the stereo generator, such as 

the Moseley Associates Model SCG-9. The output of the stereo 

generator is then applied to the wide-band input on the PCL-505 / C 

transmitter. Also applied t o the transmitter multiplex input 

connectors are subcarrie rs (if used ) for control and secondary 

programming purposes. Multiplex Channel IH should be used for the 

control subcarrier while Multiplex Channel #2 should be used for 

secondary programming . 

PCL-505, PCL-505 / C -13-
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The program inputs to the SCG- 9 Stereo Generator use barrier

strip connections and operate at +10 dBm at low audio frequencies. 

The output from the stereo generator is 3. 5 volts peak-to-peak 

for full modulation and uses a Type BNC connector. 

At the receiver site, the PCL-505 monaural (or dual-link stereo) 

receiver program output is applied to the program input(s) of the 

exciter or stereo generator. Also available from the receiver 

multiplex outputs are the subcarr ier outputs to operate s ubcar rier 

equipment such as remote control and sec ondary program demodu

lators. 

The program line uses barrier- strip connections and delivers +10 

dBm at low a udio frequencies. The multiplex outputs deliver 1. 5 

volts peak- to- peak and use Type BNC connectors. 

The wide- band output from the PCL-505/C composite receiver is 

applied to the wide- band or compo s ite input of the direct-FM 

exciter. The receiver multiplex outputs are also available to 

operate remote control and secondary programming demodulators. 

The wide- band output from the receiver is 3. 5 volts peak-to-peak 

behind 1000 and uses a Type BNC connector. The multiplex 

outputs deliver 1. 5 volts peak-to- peak and also use Type BNC 

connectors. 

If either the transmitter or receiver is to be operated from 240 

VAC, refer to the schematics for rewiring information. 

With the transmitter properly terminated, power may now be 

applied to both the transmitter and receiver. At this time, system 

performance may be checked on a back-to- back basis. 

Each transmitter metering position should be checked. The 

readings may be compared with the values shown in the final 

factory test data. It would be wise to record these readings for 

future reference. Note that the forward power (and the reflected 

power, in particular) may deviate somewhat from the final test 

values due to possible VSWR of the load. 

Now the PCL- 505 may be installed in the 

and a skeleton proof of performance run. 

7.5 as applicable . 

PCL- 505, PCL-505/C -14-

operating configuration 

See paragraph 7. 4 or 

Rev. 3/78 
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5 OPERATION 

Routine operation of the PCL-505 system is very simple. 
should be applied to both the transmitter and the receiver 
times. 

Power 
a.t a.ll 

NOTE: USER MUST COMPLY WITH APPLICABLE 
OPERATING REQUIREMENTS OF GOVERNING REGU
LATIONS. 

The transmitter unit may be remotely controlled a.nd metered. 
Refer to Paragraph 7. 8· on remote control of the transmitter. 
When no other meter readings are being taken, it is suggested 
that the program position be used to continuously monitor program 
modulation. Ta.ble l on the following two pages discusses front
panel controls and switches for both the receiver a.nd the transmitter. 

6 CIRCUIT DESCRIPTION 

6. l Transmitter 

The block diagram of the PCL- 505 transmitter is shown in 
Figure 7. Individual module - block diagrams are shown in Figures 
8 through l 5. 

6. 1. l Input Interface 

Modulation input to the transmitter is applied to the modulation 
circuitry via an Input-Interface modul e (see Figure 8). The 
monaural version of this module terminates the program input 
with a pi- type attenuator. This assures a resistive input and 
allows various nominal input levels to be accommodated. 

T-he output from the pad is routed to the input isolation trans
former and then back to the board. At this point, there is an 
active pre- emphasis system with an amplifier whose gain i s 
adjustable. 

Following this amplifier is a 16 kHz low-pass filter to prohibit 
program components from interfering with any subcarriers which 
may also be applied to the link, The output of the filter is 
applied to an active summing amplifier. 

The composite version of this module, used in the PCL- 505 / C, 
is similar except that it contains no input pad, has no pre
emphasis, and does not c ontain a low-pass filter. 

PCL- 505, PCL- 505/C 
(Rev. 3 / 78) 

-1 5-
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TABLE 1 

MODEL PCL-505 FRONT-PANEL CONTROLS AND SWITCHES 

TRANSMITTER 

RADIATE Turns power on or off to multiplier driver 
module thus carrier is on or off. 

Metering Switch Positions 

PROGRAM 

MPX . 

AFC 

FWD. PWR. 

RFL. PWR. 

+VDC 

REF. OSC. 

H.F. DIVIDER 

IPA DRIVE 

PCL- SOS , PCL- SOS/ C 
(Rev . 2/76) 

Meters main program applied to modulator. 
The "0 11 on the top meter scale represents 
100% modulation. 

Meters subcarriers applied to modulator. 
Per~ent injection is read on lower scale. 

Meters DC level of AFC system. (See AFC 
ADJUST - n_ext page) 

Meters forward RF power to antenna. 

Meters reflected RF power from antenna. 

Meters +13. S VDC power supply on the bottom 
meter scale. 

Meters reference oscillator and associated 
circuitry. Normal is between 10 and 20 
on the bottom meter scale. 

Meters FMO, H.F. Buffer and Divider, and 
associated circuitry. Normal is between 
10 and 20 on the bottom meter scale. 

Meters output of multiplier module driving 
power amplifier. Normal is 15 or more on 
the bottom mete r s c ale . 

- 16-
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FINAL CURRENT 

AFC ADJUST 

POWER 

RECEIVER 

Meters current of final power amplifier 
stage. Bottom scale is actual current 
used by the output transistor. 

Screwdriver adjustment to set AFC to 
center of AFC range. Shown on meter 
in AFC position. 

Green L.E.D. is illuminated when primary 
power is applied to the t ransmitter. 

Metering Switch Positions 

+VDC 

SIGNAL 

PROGRAM 

MPX. 

POWER 

PCL-505, PCL-505 /C 
(Rev. 2/76) 

Mete rs +13. 5 VDC power supply on the 
bottom meter scale. 

Meters relative received signal strength. 
(See Final Test Data) 

Meters received program level. The 11 011 

on the top meter scale represents 100% 
program modulation of received signal. 

Meters received subcarrier levels. This 
reading i s relative and should be noted £or 
future reference. 

Green L. E. D. is illuminated when primary 
power is applied to receiver. 

- 17-
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Both the monaural module and the composite module contain identical 
subcarrier- proces sing circuitry. Subcarrie r inputs are terminated 
with individual level- setting potentiometers, whose outputs are 
applied to the active sum.mer . The potentiometer outputs are also 
applied to a separate buffer amplifier for subsequent application to 

the mete ring system. 

Also included on the Input-Interface module is a series of metering 
amplifiers. One metering ampl ifier processes the selected sample 
in a peak-sensitive fashion for reading either program modulation 
or subcarrier injection. This amplifier has a calibration control, 
a phase-splitter, and a full- wave peak- sensitive rectifier. The 
rectifier output is applied to a DC amplifier for application t o the 
panel meter. Adjustable meter acceleration and zeroing controls 
are included in this amplifier. 

A second metering amplifier buffers the AFC voltage for application 
to an external meter movement. A third amplifier buffers the 
forward power sample. A fourth amplifier buffers this same 
sample and allows its application to an external meter. 

The external mete rs refer red to he re 
controlling the PCL-505 transmitter . 
this, see the section headed " Remote 
mitte r. 11 

6. l. 2 Modulated Oscillator 

are those involved in remotely 
For further information on 

Control of the STL Trans-

The total modulation output from the summing amplifier on the 
Input- Interface module i s applied to the frequency-modulated 
oscillator, shown in block diagram form in Figure 9 . 

A low-noise oscillator is f requency- modulated by a pair of varactor 
diodes. One of t hese modulators is used for frequency control and 
the other i s used for program modulation. Subcarrier modulation, 
if used, i s me rely swnmed with the p rogram modulation. 

PCL- 505 , PCL- 50 5/C 
(Rev. 2/76) 
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IIIOOUUTOIIS 

OSCILLATOlt 

AfC 
.. 
-

INPUT . 
-

IIIODUUTION 
IN,UT 

. 
- 4 • 

"-+•v YOLTAU 
ltHULATOlt 

' 

. 
-

-
~ 

IUfl'lfl 
AMll'LlflU 

•• 

10 MHZ 
10 MW 

.. 
- OUTPUT 

TO 
FM OUEHCY IIIULTIPU£11 

~+tUY 

.... 

PCL-505 TRANSMITTER FREQUENCY-MODULATED OSCILLATOR 

PCL- 505, PCL- 505 / C 
(R ev. 12 / 7 5) 

( MONAUltAL Olt COMll'Ollff ) 
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The output of the oscillator is applied to an amplifier. The buffer amplifier 

operates from 13. 5 volts while the oscillator and program modulator bias 

operate from a regulator whose output is 9 volts . The primary purpose of 

this regulator is noise reduction. 

The output of this module, in the region of 80 MHz and a power level of 

about 12 milliwatts, is applied to the frequency multiplier. 

6. 1. 3 Frequency Multiplier 

I 
I 
I 
I 

The output of the modulated oscillator is applied to the frequency multiplier, I 
shown in block diagram form in Figure 10. 

The first stage of this module is a buffer, followed by a doubler, tripler I 
driver, and finally a power amplifier. 

The RF output from this module is in the 48 5 MHz region at a typical power I 
level of 120 milliwatts. It is applied to the power amplifier module. The 

RF output is also rectified by a diode and applied to the front-panel meter in 

1 the IPA position. 

The input drive signal to the frequency multiplier is sampled and provides I 
excitation to the AFC system. 

6. 1. 4 Power Amplifier (890-960 MHz) I 
The transmitter power amplifier (see Figure 11) accepts the 100 milliwatt 445-

480 MHz signal from the buffer multiplier, doubles and amplifies it to a nominal 

5 watts. The first stage is a doubler with input and output filtering and 

matching. The second and final stages are 890-960 MHz amplifiers. A nine 

section lowpass filter follows the final transistor to reduce all harmonics. I 
Following the final RF amplifier filter is a dual directional coupler used to 

assist in the tune- up of the amplifier assembly and to provide drive to the 

panel meter . I 

I 
I 
I 

PCL-505, PCL-505/C -22- Rev. 5 / 8 0 
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OSCILUroR 
( Q:180 MHZ , 

•• 

DltlVllt _, 

IUl"1'(11 
AW 

--

. 
-

4eG MHZ 
,tLTat 

PCL-505, PCL-505 / C 

(Rev. 4 / i6) 

OOU8Ult I .OMHZ TIIIPUII 480 MHZ 

FILTVI ,tLTU 

-
- - -

120MW 

- - . 480 MHZ . . - RI' OUTl'UT 
TO 

POWtllAW 

OUTPUT 4ec>MHZ ... ,. FILTIJI , , 
--
-0 x,,. Mlff'"NG 

--
TRANSMITTER MULTIPLIER 

( M0NAUIIA&. OR C0Mf"OSITt) 

FIQUltl 10 
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POWEii 

AM fl\.11'10 
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PCL- 505 R F POWER AMPLIFIER 

PCL-505, PCL- 505/C 
(Rev. 4 /76) 
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Section 6. 1. 5 deleted from text 

6.1. 6 High-Frequency Buffer and Divider 

A sample of the modulated oscillator signal is taken from the input 
of the frequency multiplier and is applied to the High-Frequency 
Buffer and Divider module. The block diagram of this module is 
shown in Figure 12.. 

The first three stages of this module provide amplification and 
shaping to drive a high-frequency, integrated-circuit frequency 
divider. This divider accepts the amplified and shaped, modulated
oscillator signal and divides it by a factor of 16 down to the 5 MHz 
region. 

This signal is applied to an amplifier which interfaces the high
frequency signal to a form acceptable to another divider, for 
further division down to the 1200 Hz region. 

The output of this divider is applied to an output buffer amplifier 
which both drives the next stage of the AFC system and provides 
a metering sample. 

PCL-505, PCL- 505 / C 
(Rev. 2 / 76 ) 
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6. 1. 7 AFC 

The AFC module (see Figure 13) generates a stable reference 

signal in the 5 MHz regio n (carrier frequency divided by a factor 

of 192). The oscillat or is crystal-controlled, with the crystal 

located in an oven which is proportionally controlled for best 

stability. 

The reference signal is applied to an integrated-circuit frequency 

divider for division down to the 1200 Hz region. This 1200 Hz 

signal, along with the 1200 Hz signal from the divided-down 

modulated oscillator, is applied to an integrated-circuit phase 

detector. The output of the phase detector is applied to a 30 Hz 

low- pass filter to remove the 1200 Hz component present in its 

output, leaving only the DC frequency- correcting voltage . This 

voltage is applied to an active lag-compensation circuit for pro

cessing prior to application to the frequency-modulated oscillator. 

The output of the lag compensator is applied to the AFC input on 

the modulated oscillator for frequency stabilization. 

Note that the center f requency stability of the transmitter is 

determined by the 5 MHz oscillator; if the modulated oscillator 

should attempt to drift, the only effect will be a change in the 

AFC frequency- correcting voltage . 

The oven temperature is sensed by a silicon diode mounted in 

the oven in contact with the heating element . A current is applied 

to this diode, and the voltage drop across it is compared with a 

voltage derived from a potentiometer. The output of this 

comparis on amplifier is applied to a power amplifier which drives 

the oven heating element (resistor). The entire heating- control 

system operates on regulated DC and so i s noise- free. 

6 . 1. 8 Power Supply 

The block diagram of the power supply for the PCL-505 is shown 

in Figure 14. 

Priinary AC power is applied to the power transformer via an 

appropriate fuse. A bridge rectifier on the secondary provides 

unregulated DC which is applied to a series regulator. This 

regulator has current limiting and adjustable output voltage. 

PCL-505, PCL-505/C 
(Rev. 2/76) 
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6. 1. 9 LOSS OF LOCK SHUT OFF 

The functio n of this circui t (s ee below) is to remove the 13. 5 volt Direct 

Current (DC) from the Multiplier Driver which in tur n turns off the RF 

output power. The circuit is compri s ed of £our (4) subcircuits . The 

firs t is an active 250 Hz low-pas s filter which passes the beat note from 

the AFC whe n the Frequen cy Modulated Os cillator (FMO) becomes 

unlocked from the AFC Reference Oscillator. The second is a comparator 

which ampl ifies the beat note when it is greater in amplitude than the 

p r e-set com parato r level. The thi rd i s a detector which changes the beat 

note to DC. The fourth is a clamp switch which removes the DC drive 

from the bas e of a series gate transistor on the DC regulator printed

circuit board which in turn :removes the 13. 5 volts DC from the Multiplier 

Driver. 
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Also included on this module are miscellaneous control and 
metering components. 

6 . 2 Receiver (890-960 MHz) 

The block diagram of the PCL-505 receiver is shown in Figure 16. 
Individual module block diagrams are shown in Figures 17 through 25. 

6. 2. 1 Input Bandpass Filter 

The input to the PCL-505 receiver is applied to a bandpass filter 
(see Figure 17). This filter is down 3 dB at about 30 MHz from 
the carrier frequency and is down 50 dB at about 120MHz from the 
carrier frequency . The input and output impedances of this filter 
are son. 

6.2.2 RF Preamplifier 

The output of the filter is applied to a preamplifier (see Figure 18). 
This amplifier has a 4 dB noise figure and provides about 12 dB of 
gain at the operating frequency . Input and output impedances are 

500. 

6. 2 . 3 Balanced Mixer 

The output of the preamplifier is applied to the third module, a 
balanced mixer (see Figure 19) . This mixer provides conversion 
to the 74 MHz first I. F. Immediately following the mixer proper 
is a single tuned circuit at 74 MHz and then a low-noise I. F. 
amplifier. Two more tuned circuits at 74 MHz, a high-gain I. F . 
amplifier, and then another pair of tuned circuits complete this 
module. The output is at 500. 

PCL- 505, PCL-505 / C 
(Rev. 3/78) 
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6. 2. 4 Local Oscillator (890-960 MHz) 

Excitation to the first mixer and local- oscillator input port is 
provided by the Local Oscillator module (see Figure 20). This 
module u s es a crystal in the 50 to 55 MHz region. A quadrupler 
provides drive to the 217 MHz bandpass filter. The output of 
this filter is applied to a doubler, a 435 MHz bandpass filter, 
another doubler, and finally an 870 MHz bandpass filter. The 
output of this final filter is in the 3 to 5 milliwatt range at an 
impedance of 500. 

6 . 2 • 5 7 4 - l O • 7 MHz Con ve rte r 

The 74 MHz output from the balanced mixer is applied to an 
integrated-circuit second mixer (see Figure 21) for conversion 
to 10. 7 MHz. Oscillator injection is provided by a crystal 
oscillator contained within the same module. This oscillator 
operates at a fixed frequency of 63. 3 MHz. The desired 10. 7 
MHz output from the mixer is extracted by an L-C bandpass filter 
which is responsible for the basic selectivity of the receiver. 
The output impedance of this converter module is 500. 

6 . 2. 6 FM Demodulator and Meter Amplifier 

Due to the requirements of this circuit, it is not recommended that 
the detector be adjusted in the field. Field adjustments without the 
aid of a low-distortion FM signal generator and distortion analyzer 
is difficult. Transformer Tl should only be adjusted using a non
metallic tuning tool. Adjust Tl pink and blue slugs for maximum 
AF output from terminal 3 (AF) when observed on an oscilloscope. 
Adjust Tl blue slug for minimum distortion from terminal 3 (AF) 
when observed on a distortion analyzer. 

6. 2. 7 Metering and Muting 

The baseband output from the FM demodulator is applied to a 
metering and muting module (see Figure 23). This assembly 
contains a peak- reading voltmeter which can be selected to read 
multiplex and program levels. It also contains a DC amplifier 
to operate an all- electronic muting sys tern as well as a relay. 
The contacts from the relay are brought out to the rear of the 
receiver for alarm or fail-safe purposes. The output of the muting 
system is applied to the program and multiplex amplifier. 

PCL-505, PCL- 505/ C 
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6. 2 . 8 Program Amplifier 

The monaural version of the program amplifier (shown in 
Figure 24) as used in the PCL-505 contains a 16 kHz low-pass 
filter whose purpose is to reject subcarriers above 22 kHz. 
Following this low- pass filter is an output amplifier with adjustable 
de-empha sis and automatic noise reduction. The de-emphasis 
adjustments a llow the system frequency response to be tailored 
for extreme flatness. The automatic noise reduction circuit enhances 
the apparent signal-to-noise ratio, especially over extremely 
long paths or paths subject to moderate fading. It has no 
audible effect on the programming and is switch- defeatable. 
Note that all specifications for the PCL-505 are with this circuit 
defeated (disabled). 

The program and multiplex amplifier assembly also contains a 
22 kHz high-pass filter to reject program material below 16 kHz 
while passing subcarriers above 22 kHz. Following this high-pass 
filter is an adjustable-gain amplifier, an 85 kHz low- pass filter 
(to eliminate extremely high-frequency noise from the multiplex 
output), and an output buffe£ amplifier. The output of this buffer 
is applied to the output Type BNC connectors. 

The composite version of the p r ogram amplifier (see Figure 25) 
as used in the PCL-505 contains special circuitry for processing 
the complete stereophonic signal. The first stage is a preampli
fier with adjustable high- frequency boost. This stage compensates 
for the slight baseband response rolloff caused by the selectivity 
of the I. F. system. This set of equalizers compensates for 
system envelope delay distortion. 

Following the delay equalizer system is the subcarrier- removing 
low-pass filter. After the filter is an amplifier with adjustable 
low-frequency phase correction. This stage allows compensation 
of low-end system phase errors. It drives the output amplifier 
whose output is applied to the output Type BNC connector. 

The program and multiplex amplifier also contains a l 00 kHz 
high-pass filter which removes stereophonic and 67 kHz SCA 
material from the multiplex output. Following the high-pass 
filter is an adjustable gain amplifier, a 240 kHz low- pass filter, 
and a multiplex output buffer amplifier. The output of this 
buffer is applied to the output Type BNC connectors. 

PCL-505, PCL- 505/C 
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7. OPERATIONAL SUGGESTIONS 

7. 1 Recommended Standards and Data 

Monaural--PCL-5 05: 
Program Level 

Program Impedance 

Control Subcarrier Frequency 

Control Subcarrier Level 

Program Subcarrier Frequency 

Program Subcarrier Level 

Dual Monaural (for stereo) : 
Program 

Control Subcarrier Frequency 

Control Subcarrier Level 

Control Subcarrier Link # 

Program Subcarrier Frequency 

Program Subcarrier Level 

Program Subcarrier Link # 

+l 0 dBm (sinusoid) 
0 VU (complex) 
Note: these are low- frequency 

values, to be reduced as the 
audio frequency i s raised. 

6000, resistive, floating, 
balanced 

26 kHz 

Approximately 1. 5 V P - P 

67 kHz 

Approximately 1.5 V P-P 

See Monaural, above 

26 kHz 

Approximately 1. 5 V P-P 

l 

67 kHz 

Approximately 1. 5 V P-P 

2 

Composite-- PCL- 505 / C (single-link stereo): 

Program Level 3. 5 V P-P 

Program Impedance 

Control Subcarrier Frequency 

Control Subcarrie r Level 

Program Subcarrier Frequency 

Program Subcarrier Level 

PCL- 505, PCL- 505 / C 
(Rev. l 0 / 75) 
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Note: this signal, which is the 

composite stereophonic wave

form, should be measured 
only with a wide-band oscilloscope 

Approx. l0Kn (t ransmitter) 
Approx. !KO ( receiver) 

110 kHz 

Approximately 1. 5 V P-P 

185 kHz 

Approximately 1. 5 V P - P 

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

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 

7. 2 Program Levels 

The normal level required for full modulation of a PCL-505 

monaural transmitter (or for each transmitter in a dual system) 

is +10 dBm. This is the level norm.ally required for full 

modulation using a sine wave at low audio frequencies . Complex 

waves, such as speech and music, will indicate much lower on 

an ordinary effective or RMS meter such as the VU-type. 

Furthe rm.ore, the level required for full modulation decreases 

as the audio frequency rises. This is due to the pre- emphasis 

circuitry in the transmitter. 

NOTE: THE ACTUAL MODULATION OF THE STL 

TRANSMITTER IS INDICATED BY THE FRONT PANEL 

METER. THIS METER IS FULL-WAVE PEAK-SENSITIVE, 

AND IS LOCATED AFTER THE PRE-EMPHASIS CIRCUITRY. 

The modulation of the STL transmitter should be controllea by a 

limiter, preferably one of the frequency- conscious types. This 

limiter may be preceeded by an audio AGC system at the 

discretion of the individual station. The recommended method 

of adjustment of this chain of equipment is as follows: 

a) Adjust the AGC input level controls. This is best 

done by using some form of actual program material. 

Adjust the control until the AGC unit is operating in 

the middle of its intended range. 

In stereo systems, adjust both of the AGC input level 

controls until the AGC units are operating in the 

middle of their intended range without any stereo 

interconnection. It would be best to use actual 

program material, and preferably a source which is 

balanced level-wise or else a monaural source with 

identical mate rial in each channel. After the input 

level controls have been adjusted, reapply the stereo 

interconnection. 

b) The remaining adjustments will all be made using a 

steady 400 Hz sine wave for the test material. It 

is assumed that the output of the AGC unit is connected 

to the limiter, and the limiter output is connected 

to the PCL- 505 program input. In stereo systems, two 

identical audio chains will be involved. 

PCL-505, PCL-505/ C 
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c} 

d) 

e) 

£} 

Adjust 
level. 
to +10 

the output of the AGC unit t o some standard 

Using the test tone, set the AGC output level 

dBm. 

For ste r eo systems , adjust both AGC unit outputs to 

the same lev~l. 

Adjust the limiter input control. Using the test tone, 

adjust the limiter input control for a satisfactory degree 

of limiting as read on the limiter panel meter. 

In stereo systems, adjust both of the limiter input 

level control s until the limiters are operating with 

the desired degree of limiting without the ste rec 

interconnection. The limiting activity may be read 

on the limit er panel meters . After the limiter input 

level control s have been adjusted, reapply the stereo 

interconnection. 

Adjust the limiter ou tput level control. 

control for an indication- of "0" on the 

meter in the program position. 

Adjust the 
PCL-505 panel 

In stereo systems, adjust each limiter output level 

for a reading of 11 0" on the corresponding STL program 

level meter . 

In composite systems where the stereo generator (such 

as the Moseley Associates SCG- 9) is located at the 

studio, the limiter outputs are set in a slightly different 

manner. Disable the audio input to one of the limite r s. 

Then set the output level of the remaining limiter for 

an indication of 11 0 11 on the stereo generator output 

meter. This sets the level for one channel. Now 

follow the same process for the other channel. 

7. 3 Subcarrie r Levels 

In STL subcarrier systems, control or program signals are 

. generated at the control point or studio. The subcarriers, in 

turn, are applied to the STL transmitter. The modulation of the 

PCL-505, PCL- 505/C 
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subcarrier by the control tone or program is commonly called 

" deviation" of the subcarrier. The modulation of the STL by 

the subcarrier is commonly termed " injection" of the subcarrie r 

onto the link. The PCL- 505 is designed for subcarrier injections 

of 10% to It will be found that the control systems need 

less than the program systems; the program systems are more 

demanding, particularly in the area of signal-to- noise ratio. The 

panel meter on the PCL-505 is factory calibrated to read percent 

injection on the lower scale when the MPX push button on the front 

panel is depressed. This should be coincident with a subcarrier 

input to the multiplex connector of about 1. 5 volts peak-to-peak. 

At the same time, the PCL- 505 receiver should deliver about the 

same output. 

Filters in the PCL-505 are used to separate the program and 

subcarrier signals. For this reason, be sure to use a sub

carrier in an appropriate frequency region when testing is 

performed. Monaural links will pass subcarriers in the 22 kHz 

to 85 kHz region, while the composite links are designed to pass 

100 kHz to 240 kHz. Subcarrier frequencies above 185 kHz are 

not recommended for systems operating under FCC regulations. 

7. 4 Proof of Performance--PCL- 505 

There are three primary areas to be considered in measuring the 

performance of the STL: 

l. Frequency response 
2. Distortion 
3. Signal-to-Noise ratio 

Other items to be considered are cross talk into subcarriers (if 

used), transmitter power output, and receiver sensitivity. In 

addition, the composite PCL-505/C must be tested in a manner 

to insure passage of the stereophonic waveform. The requirements 

for the PCL-505/C are noticeably different from those of the 

monaural PCL-50 5, and will be covered separately. 

Presented here are suggestions for proving the performance of 

the PCL-505. In this discussion, only the link will be considered; 

preceeding and subsequent apparatus (excepting test equipment) 

will be left out of these suggested procedures. 

PCL- 505, PCL-505 / C 
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In measuring the frequency response of the STL, it should be 

remembered that pre- and de-emphasis are incorporated into the 

link to enhance the signal-to-noise ratio . Because of this, the 

STL cannot be truly considered as a "piece of wire. 11 The 

transmitter modulator and the receiver demodulator have limited 

signal handling capability. Taken as a system, the link will 

display the following characteristics: 

a) At low modulating levels (as for example 20 dB below 

normal) the frequency response of the system and the 

receiver output capability will both be flat. 

b) At higher modulating levels the audio distortion will 

increase somewhat, due primarily to the selectivity 

in the receiver. 

c) At still higher modulating levels the audio may actually 

be clipped, due primarily to overload in the transmitter 

or receiver audio processing circuitry. In addition, 

the receiver output level will fall off. The receiver 

program output level capability is similar to the de

emphasis curve used in the receiver. 

These points should be kept in mind when running a proof of 

performance. If it is observed at any time that either the STL 

transmitter or the STL receiver program-level metering is 

indicating beyond the "011 mark, then the modulation level must 

be reduced by reducing the input to the STL transmitter. 

It is undesirable to constantly change the level of an audio 

generator when running tests. To keep the modulation constant, 

a de-emphasis network may be connected between the audio 

generator and the STL transmitter. Such a network will automati

cally reduce the audio level as the frequency is raised. However, 

the receiver output level will fall off as the audio frequency is 

increased, and a comparison with a de-emphasis chart will be 

required to enable a system response measurement. 

A simpler and more commonly used method of testing the 

frequency response of the STL is to merely reduce the audio 

level by several dB (deliberately undermodulate) and then make 

PCL-505, PCL-505/C 
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the assumption that the link is a " piece of wire. " This 

assumption cannot be made at full modulation levels. It is 

suggested that the audio level be reduced .• _ 20 dB for frequency 

response measurements. It will be found that this expedites 

frequency response measurement. 

Distortion measurements should always be made at full 

modulation. Regardless of the audio frequency being used, 

deviate the transmitter fully (to the "0" mark on the transmitter 

modulation meter). Notice that when this is done that output 

level from the receiver will be lower at the higher modulating 

frequencies . . For this reason, the distortion meter must have 

its input level control reset at each audio test frequency. 

The signal-to-noise ratio is very simple to measure, but a few 

pitfalls may obscure t he true reading. Establish a reference 

level in the system by modulating the transmitter with a test 

tone in the low- audio-frequency region, such as 400 Hz. Observe 

that the level required will be about +10 dBm, and more 

importantly, that the STL receiver output level will be at +10 dBm. 

When this test tone is removed, the remaining signal observed at 

the receiver output will be noise. 

It has been observed that the residual noise output from the STL 

is sometimes masked by locally-generated interference (such as 

an AM broadcast transmitter in the vicinity of the test equipment) 

or by a ground loop, typically in the STL receiver/test equipment 

combination. It is sometimes helpful to ground the " low" side 

of the test equipment at one or both sites if the noise is observed 

to be power line related hum. 

AM broadcast interference is best reduced by filtering particularly 

by using bypass capacitors across the program lines or between 

these lines and chassis ground. 

I£ the noise is observed to be high-frequency hiss , it is probable 

that the receiver is receiving an inadequate signal. A review 

of the antenna installation and / or path engineering would probably 

be in order. 

PCL-505, PCL-505 / C - 49-
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7. 5 Proof of Performance-- PCL- 505 / C 

The basic requirements for the PCL-505 / C composite STL are 
similar in nature to those for the PCL-505 monaural STL, but 
certain additional tests must be made. These extra tes t s are due 
to the more severe requirements placed on the STL in order that 
it may han~He the composite stereo waveform with minimal degra
dation. 

Although frequency response and distortion tests can be made on 
the STL as such, they will be found to be relatively immaterial 
with regard to its intended purpose of passing stereo. Typically, 
the figures obtained by such simple tests will be good enough to 
tax the test equipment; only an actual stereo signal of proven 
integrity will truly prove the capabi lity of the link. 

The equivalent of the monaural STL frequency- response test is 
the stereo STL separation test. In order for the stereo signal 
to easily pass the stereo technical standards, the frequency 
response of the composite STL must be flat within about 0. 2 dB 
from 30 Hz to 53 kHz; at the same time the time delay must be 
constant within about o ne-half microsecond. This is no simple 
task and is the reas on fo r the equalizing circuit r y in the PCL- 505 / C 
receiver. 

Separation in the PCL- 505/C is best measured by using an actual 
stereo generator of known good performance for a test signal. 
Apply an audio test tone to one channel of the generator at the 
normal level and observe the composite (wide- band) output from 
the PCL-505/C receiver, using a stereo monitor. For modulating 
frequencies from 30 Hz to 15 kHz the separation should easily 
comply with accepted stereophonic standards, providing the stereo 
generator used meets these standards. The separation right to 
left and left to right shoul d be similar. 

Note that this test requires a monitor which can read a baseband 
signal. If no such monitor is available, then the transmitter's 
exciter will have to be added onto the c hain of equipment under 
test. 

Distortion in the PCL-505 / C is best tested by monitoring the 
c ross talk generated in a stereo signal. Cross talk, as the term 

PCL-505 , PCL- 505 / C 
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is used in stereophonic broadcasting, measures unwanted 
frequencies in the L - R subcarrier channel (23 kHz to 53 kHz) 
which result from desired signals in the L+R channel (50 Hz 
to 15 kHz) as well as those frequencies appearing in the L+R 
channel caused by modulation in the L - R channel. While not 
generally recognized, cross talk is caused by both linear (vector) 
and nonlinear distortions in the system. As linear (vector) 
distortion is introduced only by phasing errors in the L and R audio 
channels prior to matrixing, the PCL-505/C cannot modify or 
alter these products. Nonlinear distortion, i.e. harmonic 
distortion, in the PCL- 505 / C system can degrade the cross- talk 
performance. To measur e cross talk, both audio channels in 
the stereo generator are fed with the same test tone, in parallel 
(in phase) su ch that the subchannel component i s suppressed. 
Then the stereo monit or is switched to read the level of the 
subchannel component. For modulating frequencies from 50 Hz 
to 15 kHz the subchannel component must be suppressed more 

than 40 dB. 

Note that when the monitor is switched to read the stereo sub
channel, it is reading harmonics of the main channel, appearing 
in the 23 kHz to 53 kHz region. In addition, it is responding 
to any subchannel feedthrough from the stereo generator, a form 
of vector cross talk. The 38 kHz switching-signal may also be 
present. 

For the second part of the cross talk test, the stereo generator 
audio channels are fed in opposition (out of phase) with the same 
test tone such that the main channel component is suppressed . 
Then the stereo monitor is switched to read the level of the 
main channel component. For modulating frequencies from SO Hz 
to 15 kHz, the main channel component must be suppressed more 
than 40 dB. Note that when the monitor is switched to read the 
main channel that it is responding to intermodulation components 
originating within the L- R channel. In addition, it is re spending 
to any main channel feedthrough from the stereo generator, a 
form of vector (or linear) cross talk. 

PCL-505, PCL-505/C - 51-

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

The signal-to-noise ratio of the PCL-505/C may be measured 

using any of three different systems: 

a) Measuring the signal-to- noise ratio of the wide-band output; 

b) Measuring the signal- to- noise ratio of the wide-band output; 

with de- emphasis added to the measuring voltmeter; 

c) Connecting the wide-band output to a stereo demodulator 

(monitor) and measuring the signal-to- noise ratio of 

a demodulated audio channel. 

Of these three, it appears that the second method is the simplest 

to implement and yields consistent, meaningful results. 

7. 6 Cross Talk into Subcarriers 

Cross talk into subcarriers may be tested by using a test tone on 

the program or main channel while meas uring the signal-to-noise 

ratio of the demodulated subcarrier. For this test, be sure the 

subcarrier injection is correct. Then modulate the subcarrier 

generator with a low audio frequency such as 400 Hz. Measure 

the audio ou tput from the subcarrier demodulator. This level will 

be the standard level. In the case of the Moseley Associates Model 

SCD-8, this should be +10 dBm. When the test tone is removed 

from the subcarrier generator, the residual signal from the sub

car rier demodulator will be nois e. When the mai n channel of the 

STL is modulated, it will generally be observed that this noise 

level will increase; the signal- to-noise ratio will decrease. Cross 

talk levels measured with steady state tones are usually higher 

than when measured with normal program content. Main channel 

to subcarrie r cross talk measured during normal main channel 

program.ming is typically 50 dB below the standard level. 

To measure subcarrier to main channel cross talk, apply the 

normally modulated subcarrier to the STL with no main channel 

program. Subcarrier signals appearing in the main channel 

output must be at least 60 dB below normal main channel program 

audio output. 

7. 7 Composite Receiver to Exciter Interface 

The composite STL receiver output must be carefully connected to 

the wide-band input on the FM exciter. The interconnection must 

be made with shielded wire (small coaxial cable). Attenuation of 

the composite signal, if needed, should be done right at the exciter, 

preferably inside any shielded enclosure. A third point of which 

the installer should be aware is the possibility of a ground loop. 

PCL-505, PCL- 505/C 
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This will manifest itself as apparently unavoidable power line 
related hum. Either the receiver or the transmitter exciter may 
be ope rated from an isolation transforme3: should this occur. 
If thi s offers no relief, then an isolation transformer must be 
wide-band such as a 6000 to 6000 high-fidelity or a suitable 
telephone line repeat coil. Such a transformer should not be 
needed i:n exciters using a di fie rential amplifier input stage. 

7 8 Remote Control of the STL Transmitter 

The PCL-505 transmitter has been designed to be ope rated by 
remo te control. Radiate / standby control capability, as well as 
metering outpu ts for power and AFC, are built in. 

Figure 26 shows the interconnections required for remote control 
of the transmitter. All connections to the trans mitter are made 
via J l on the rear of the unit . The interconnecting cable should 
have not m o re than a few thousand ohms resistance per conductor. 
The panel its elf is shown schema tically; this entire assembly is 
available from Moseley Associates as the Model ECP- 5 Extension 
Control Panel. 

The Radiate / Standby switch will place the transmitter in a 
radiating condition when closed. It is electrically inter connected 
with the control switch on the transmitter itself. The AFC and 
Output meters give relative indications of these two parameters. 
The two calibration potentiometers are set to give a suitable 
meter deflection, as for example, half- scale. 

7. 9 Adjustment Guides 

Various adjustments have been provided in the PCL- 505 t o allow 
realistic manufacturing tolerances and to provide operational 
flexibility . The settings of these adjustments s hould not be 
altered unless it has been determined that an apparent problem 
will be resolved by resetting a specific control. The locations 
of adjustments, as well as related test points and plug-in com
ponents, are shown in the following series of adjustment guide 
drawings. 

PCL- 50 5 , PCL- 505 / C 
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Should measuring equipment indicate that there is a problem in the 

system, and further should this trouble be positively traced to the 

PCL-S0S, then readjustment may be in order. In any case, controls 

should not be reset unless it is quite certain that a specific prob

lem will be solved by a specific readjustment. A description of 

the various controls is given here to assist the operator with the 

proper test equipment to correct misadjustment. These controls 

are internal to the receiver and routine readjustment {"tweaking") 

is discouraged. 

The following descriptions of the PCL-505 transmitter internal 

controls are with reference to drawing 21A2S03 (for the composite, 

monaural, and dual versions). 

+13. SV REGULATOR ADJUST - While monitoring the 13 . S volt 

line with an external voltmeter, set the +13. SV regulator adjust

ment control for a reading of +13. 5 volts DC. 

+VDC METER CALIB. - Depress the "+VDC" switch and adjust 

the +VDC METER CALIB. control for a front-panel meter reading 

of 13. 5 on the lower scale. 

OVEN TEMPERATURE ADJUST - This control allows adjustment 

of the proportional oven temperature. It. is set for a r&ading of 3, 7 

n 4. 3 volts DC at the oven heater pin 3 , located ins ide the AF.C, 

s-«bas sembly, and chassis (chassis ground) . 
This reading 

should be taken after the temperature {and therefore the voltage 

has reached a st.able value at room. ambient. This will t.ake about 

four or five minutes. U readjustment is necessary, it should 

be accomplished only in small increments with time given to 

allow restabilization. 

AFC ADJUST (COURSE) - Thia control sets the free- running fre

quency of the modulated oscillator. The front-panel AFC ADJUST 

control should first be set to the middle of its range. While 

monitoring the AFC switch position, set the internal AFC ADJUST 

control slowly until " lock" is achieved as indicated by the meter 

going to the midscale position. Confirm AFC lock by o perating 

the front-panel AFC ADJUST potentiometer and observing that the 

meter follows the rotation of the potentiometer. Return the 

potentiometer to the center of its range. 

PCL· SOS, PCL- S0S/C 
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The following controls are all located in the Multiplier Module: 

DOUB LER TUNING; TRIFLER TUNING; BUFFER TUNING; OUTPUT TUNING -

These controls are all tuned by monitoring the IPA DRIVE meter position and 

tuning for maximum meter deflection. 

The following controls are located within the Power Amplifier module: 

I 
I 
I 

Power Amplifer, the two DOUBLER INPUT TUNE controls are adjusted for I 
approximately 0. 5 VDC across R701. Adjust DOUBLER OUTPUT TUNE and 

DRIVER INPUT TUNE for 0. l to 0. 5 VDC across R702. This voltage is some-

1 what a function of the tuning of the following stage. Adjust FINAL OUTPUT 

TUNE and the two FINAL OUTPUT TUNE adjustments for maximum output as 

indicated on the front panel meter. I 
FORWARD POWER METER CALIB. This control is set to read 11 0 11 dB 

when monitoring the FWD PWR meter position. I 
PROGRAM MODULATION SET - This control sets the deviation of the trans

mitter. For a composite system an input of 3. 5 volts peak- to-peak i s standard' 

and the deviation is 60 kHz peak. For a monaural or dual system the input 

is +l O dBm at a frequency of l 000 Hz, and the deviation is 40 kHz peak. 

MUX 1 LEVEL SET - This control sets the deviation of the transmitter due to I 
a subcarrier applied to the MUX INPUT #1. With a subcarrier of 1. 5 volts 

peak- to- peak amplitude, the control is set for l 5% injection (modulation). I 
I 

This will be 6 kHz for a monaural or du al system, or 9 kHz fo r a composite 

system. 

MUX 2 LEVEL SET - As with the Mux 1 contr ol, this adjustment sets the 

transmitter modulation for the MUX INPUT #2'. 

METER DC ZERO ADJUST - This control is used to e_lectrically zero the panel I 
meter deflection i n either the PROGRAM or MPX positions. The meter• s 

mechanical zero should be checked prior to adjustment of this control, which isl 
set in the PROGRAM position without any program input. 

PCL- 505, PCL-505/C - 56- Rev. 4/78 
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MUX METER CALIB. - This control is set to produce a - 3 dB 

deflection when program material sufficient to produce 100% 

modulation is applied to the transmitter. 

METER ACCELERATION ADJUST - This control enables the panel 

meter to have the best possible response time in the PROGRAM 

and MPX positions . It is adjusted while rapidly varying the level 

of a test tone applied to the transmitter. Adjust for a O. 5 dB 

overshoot on the panel meter while monitoring a step going from 

no modulation to full modulation. 

The following descriptions of the PCL- 505 receiver internal controls 

are with reference to drawings 21A2501 (composite receiver) and 

21A250Z (monaural or dual receiver). 

+13. 5V REGULATOR - While monitoring the 13. 5 volt line with an 

external voltmeter, set the +13 . SV REGULATOR control for a 

reading of +13. 5 volts DC. 

+VDC METER CALIB. - Dep~ess the "+VDC" meter switch and 

adjust the +VDC METER CALIB. control for a front-panel meter 

reading of 13. 5 on the lower scale. 

1st L. 0. FREQUENCY This capacitor is adjusted to produce a 

second I. F. of 10. 7 MHz when a carrier of the correct frequency 

is being received. 

OSCILLATOR OUTPUT; QUADRUPLER OUTPUT; DOUBLER OUTPUT; 

OUTPUT TO MIXER - None of these controls should be adjusted 

unless a spectrum analyzer is available. If an analyzer is avail

able, these controls may be adjusted for maximum output consistent 

with freedom from noise or spurious outputs. The minimum 

acceptable output level from this module is 4 milliwatts into a 

50 ohm termination. 

CONVERTER OSCILLATOR OUTPUT - This control is adjusted for 

maximum indication of received signal strength. On strong signals, 

the panel meter may show little change as this control is adjusted. 

PCL-505, PCL-505 / C 
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CONVERTER OSCILLATOR FREQUENCY - This contr ol is adjusted 
for an oscillation frequency of 63 . 3 MHz. This control is only a 
vernier on the oscillator and may be left at midrange . 

1 O. 7 MHZ I. F. - These four controls affect the shape of the receiver 
selectivity curve. They are first adjusted by using a sweep generator 
and are slightly adjusted if required to minimize crosstalk into pro
g ram subcarriers, if used. Should this readjustment be made, then 
the filter must be rechecked using the sweep generator. 

74 MHZ FIRST I. F. - These controls should be adjusted only when a 
carrier- frequency sweep generator is available . They are adjusted 
for maximum output from the module when the local oscillator and 
carrier-frequency sweep generator are applied to the inputs. Should 
the controls be more than slightly off- resonance, or should the band
width be insufficient, then the possibility of oscillation exists. This 
will be revealed by examination with a spectrum analyzer. The 
correct bandwidth of this module is 4 MHz total width at the 2 dB 
point. 

INPUT PRESELECTOR - These controls are adjusted for maximum 
indication of received signal strength. On strong signals the panel 
meter may show little change as these controls are adjusted. 

DEMODULATOR - These controls Tl primary and Tl secondary are 
adjusted for maximum AF output from the demodulator output terminal 
(right- hand side, rear-most terminal). Then adjust the BLUE slug, 
Tl secondary, for minimum audio distortion. 

MUTING THRESHOLD - This control is set to mute the receiver 
output when the carrier level is below 50 microvolts (- 73 dBm). 

OUTPUT AMPLITUDE - This control is used to adjust the receiver 
output signal amplitude . It is adjusted for an output amplitude of 
+10 dBm at low audio frequencies for monaural systems or 3. 5 volts 
peak to peak for composite systems, at full modulation of the trans
mitter. See paragraph 6.2,6 before making adjustments. 

PCL-505, PCL-505/C 
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PROGRAM METER ZERO - This control is used to electrically 

zero the panel-meter deflection in either the MUX or PROGRAM 

positions. The meter• s mechanical zero should be checked prior 

to adjustment of this control, which i s set in the program position 

when a quiet, unmodulated carrier is being received. 

MUX METER CALIB. - This control i s used to adjust the panel 

meter calibration when the MUX button is depressed. It is set 

t o read - 3 dB when a subcarrier modulates the system 15%. 

Prior to adjustment of this control, the transmitter modulation 

must be set and the receiver output amplitude control must be set. 

PROGRAM METER CALIB. - This control is used to adjust the 

panel meter calibration when the PROGRAM button i s depressed. 

It is set to read 11 0" dB when a test tone modulates the system 

fully. Prior to adjustment of this control, the MUX meter 

calibration must be correctly set. 

PROGRAM METER ACCELERATION - This control enables the 

panel meter to have the best _possible response time in the MUX 

and PROGRAM positions. It is adjusted while rapidly varying the 

level of a test tone applied to the transmitter. Adjust for O. 5 dB 

of overshoot on the panel meter while monitoring a step going from 

no modulation to full modulation. 

MUX OUTPUT LEVEL - This control sets the level of the sub

carrier(s} appearing at the multiplex output connectors . It is 

adjusted for a level of 1. 5 volts peak to peak of subcarrier when 

that subcarrier modulates the transmitter 15%. The OUTPUT 

AMPLITUDE control must be set prior to setting the multiplex 

output level control. 

The following three controls are peculiar to the composite version 

of the PCL- 505: 

H.F. GAIN - This control adjusts the frequency response of the 

composite STL, primarily in the 30 kHz to 50 kHz region. It is 

set to maximize stereo separation when a test tone of 1 kHz is 

applied to the stereo generator. 

PCL-505, PCL- 505/C 
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H.F. TILT - These controls affect the time response of the 

composite STL, primarily in the 50 kHz region. They are set 

to maximize stereo separation when a test tone of 15 kHz i s 

applied to the stereo gene rater. 

L. F. TILT - This control affects the frequency response of the 

composite STL, primarily in the 50 Hz region. It i s set to 

maximize stereo separation when a test tone of 50 Hz is applied 

to the ate reo generator. 

The following three controls are peculiar to the monaural (or dual, 

for stereo) version of the ·PCL- 505: 

5 KHZ ADJUST - This control allows the frequency response of 

the system to be optimized in the 5 kHz region. It is adjusted 

for the same level from the program output of the receiver, when 

the test tone applied to the transmitter is switched back and forth 

between 500 Hz and 5 ,000 Hz. Be sure the modulation level 

never exceeds the "0" mark on the PROGRAM position of either 

the t ransmitter o r receiver panel meters; it is advisable to run 

this te st several dB below normal level. 

15 KHZ ADJUST - This control allows the f requency response of 

the system to be optimized i n the 15 kHz region. It is adjusted 

for the same level from the program output of the receiver when 

a test tone applied to the transmitter is switched back and forth 

between 1, 500 Hz and 15, 000 Hz. As with the 5 kHz adjustment, 

be sure the modulation level never exceeds the 11 0 11 mark. 

NOISE REDUCTION - This control enables an e nhancement of the 

measured signal-to-noise ratio of the signal as delivered from the 

program output of the PCL- 505 receiver. It can be disabled by 

operating the noise- reduction switch to the Off position. The 

preferred method of adjustment is to adjust the received signal 

strength until the signal-to-noise ratio is 60 dB, and then adjust 

the noise reduction control for an e nhancement of 8 dB to 10 dB. 

PCL-505, PCL- 505/C - 60-
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FIELD CHANGES - For program inputs (ref. 91C6887) of less than 
3. 5V P-P into J4, change R201 according to the following; 

Signal (V P- P) 

0. 5 
1.0 
1.5 
2,0 
2. 5 
3,0 
3.5 

Note: l. Zin = Rin + 1. 7 K n 

R20 1 (K ohms) 

0 (jumper wire) 
1. 6 
3.3 
4. 7 
6.8 
8.2 

10 

2. R201 = Ein - 0, S Kn 
0,3 

The signal out of AUDIO OUTPUT J3 on the Receiver will still be 
3, 5V P- P fo r the correct input selected. 

-61-
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MOSELEY ASSOCIATES, INC. 

FINAL TEST DATA 

MODEL PCL- 505/C 
Date 3 January 1983 

I. 0. _ l.;..;;3=6-'-1 _______ _ 

echnician Paul S. ----------
I Transmitter Meter Readings 

t rogram 
PX Chan. 1@ 110 kHz 

' Chan. 
2@ 185 kHz 

FC 
RD PWR 6 Watts 

f FL PWR 
voe 

Reference Oscillator 

r.F. Divider 
P.A. Drive 

Final Current 2 amp max 

0 dB (top) 
10 bottom 
15 bottom 
15 bottom 

0 tc,p 

0 bottom 
13. 5 bottom 
15.9 bottom 
13.9 bottom 
19. 0 bottom 
12.5 bottom 

I Receiver Meter Readings 

+voe 

l ignal (no input) 
rogram @ 1 00% mod 

MPX 110 kHz injection 

I 18 5 kHz injection 
45 Wideband SNR 

12.5 
1.5 

0 
10 
12.2 
7.2 

bottom 

dB 
bottom 

fJ. V 

rower supply to be set using a DVM 
Transmitter 13.5 VDC 

Receiver ]2 5 VDC 

I System Frequency Response 

Frequency 

130 Hz 
1 kHz 

1
15 kHz 
53 kHz 

System Distortion I (less than O. 4%) 

Frequency 

11000 Hz 
15 kHz 

Response 

+. 2 dB ----
(Ref) 

O dB ----+.l dB ----

Distortion 

.07 % 

.13 % 

Customer KOIT _........, ________ _ 
Tx Serial # 37235 ....,;;.;...;;.;;..;;.. _____ _ 
Rx Se rial # 37 344 -----------------
Frequency ___ 9..;.4 ..... 4_. O"""'O'""O ___ MHz 

System Stereo Performance 
With SCG-9 S/N Test -----

Freq. (Hz) Separation Crosstalk 

30 -40 dB - 51 dB 

50 -49 - 52 
400 - 50 -52 

1,000 - 50 -5~ 
5,000 -48 -52 

10,000 -48 -49 
15,000 -46 -52 

RF P 0 Levels 

FMO 
MULT-DRIV 
FINAL AMP 

31 15 MW min 
130 120 MW min 

6 W 5 W min ----
Receiver Signal Meter Calibration 

5 µ volts 1.5 bottom scale 

10 µ volts 1.5 bottom scale 

20 µ volts 2.3 bottom scale 

50 µ volts 5 J bottom scale 

100 µ volts 6 . 5 bottom scale 

200 µ volts 8.6 bottom scale 
500 µ. volts 10. 5 bottom scale 

1, 000 µ volts 11 .2 bottom scale 

1,500 µ volts 11. 9 bottom scale 

System Noise 

De-emphasized output 
Ultimate SNR - 71 dB 

(greater than or equal to 65 dB) .1 7 
'T-

Level for 60 dB de-emphasized SNR ~ µ.' 

Ultimate Wide band SNR - 64 dB 

Set squelch to 45 dB SNR ---X 

9('hese readings were noted during final electrical test of the equipment and are intended 

. or reference purposes. Readings may vary with component replacement or aging, 

, adjustment, RF terminations, equipment installation, or path conditions. 

~ ey,_ 11 June 1982 
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BUFFER TUNING 

TRIPLER TUNING ---, 

DOUBLER TUNING 

OYEN TEMPERATURE 

ADJUST 

CARRIER CENTER FREQ 

♦ voe METER CALIB 

♦ 13 ., Y REGULATOR 
ADJUST 

FORWARD POWER ___ T 

MIETER CALIB 

A , c. 

[[]J 
MUX METER CALIB. 

MIETER DC ZERO ADJUST 

METER ACCELERATION 

AFC ADJUST (VERNIER) 

"NAL INPUT TUNE 
FINAL OUTPUT TUNE 

NO ADJUSTMENTS IN THIS MOOUI.[ 

OUTPUT TUNE 

AFC AOJUST(C0URSE) 

PROGRAM MOOIA.ATION SET 

~
~ MO■■LIIY A■■OCIATa■, INC. 

I.ANJA . , ••• • , I IHAaCM r••· 
• COLIU ~ CAUfHMII& t M U 

PCL- 505 TRANSMITTER 
AOJUSTMENT LOCATIONS 
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74 MHr Ill I. F. 

CONVERTER OSCILLATOR 
OUTPUT 

I0.7MHr LF. ----..._ 

X2 MULTIPLIEII 

INPUT . 

OUT PUT lO 
MIXER . 

+ voe METER CAl.18. 

4X MULTIPLIER ----,f--+--<11 
OUTPUT, 

4 l( MU L TIPL IE 11 ----f--t--:::"O 
INPUT. 

FIRST LO FREQUENCY 

OSCILLATOR OUTPUT. 

CONVERTER OSCILLATOR FREQUENCY. 

EJ 

,,. Dattoo 

PftOGRAM MUER CALI B. 

L. F TILT 

H F TILT 

H F TILT 

H F GAIN 

IIIUX OUTPUT LEVEL 

PROGRAM METER ZERO 
PROGRAM METER 
ACCELERATION 

OUTPUT AMPLITUDE 

MUTING THRESHOLD 

MUX METER CALIB 

BALANCE ( DISTOIITION I. 

IIATIO TIIANS,ORNER PRIMARY. 

I l • i I!! 
(~ MO■■L■Y A■■OCIAT■■, INC. ~ 

~ ... a -' .,_ 
;: ~. - •J 

SANtA ••••••• •nu•c:H ,, •• 

;e 21, awo -J COlllA, cau,o•Nea ••tr 
~ '.: i-i i9 

PCL-5O5 COMPOSITE RECEIVER 0 ~\: - ► ~ az 
AOJUS TM ENT LOCATIONS .. !~ J ... 

:~ t~ --!~ i 1; ~: ii ·~ .. Tolr •••er. ,: 11n , ,JI ;t;: .IJI, ,Kia • . .Ill. .,.:,. : .,,. ··-z 
~· =~! ! ~ DWNl l<F l26MAfl 75 1 •••u, NONE .. . . lo u~ c .. CHKIF><Y IH M•~nl 21A2501 

0 < • ll IND I ,-j,.,/ ,..,1] ,1 AM 7$1 
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NOTES 

UN\.ESS OTHERWISE SPECIFIED 

RESISTOR VALUES AR[ IN OHMl,l/4W, 1Oo/e 
CAPACITOR VA\.U[S AR( IN MICRO,ARAOS. 

2 P. C. IIOARO 51A578<t 

3 SCHEMATIC 911695!1 

COMPONENT LAYOUT 
XMTR POWER SUPPLY REGULATOR 

1 20A 2608 C¢ 
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NOTES: 

c•~@o 7i 
~ .u•[fill 

•• 0 0 
• • 

1. UNLESS OT HERWISE SPEClfl[D 

RESISTOR VALUES AR[ IN OHMS 1/ 4 W 10"/e 

CA PACITOR VALUES AR[. IN MICIIOFARAOI 

2 . P , C . 110 ARD 51 A , IO I 

3 . SCHEMATIC 91117041 

{1:1 MO■■L■Y A■■OCIAT■■, INC. 
SA.fA eaA■AtlA •111.AtlCM PAI. 

,-,._.,.. ______ COUTA, CA&..,01 ..... t•U 
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COMPONENT SIO[ C:S0
4 

LIAO 

CIRCUIT SIDE 

9.125113 CAMCl'Tt)II 2 Pl.CS. C.AP. PLATH MUST •& AT Rto;,MT ANGl.(S TO RC. SQ. 
SOLOfll Al SHOWN. 

~l.£•~~rt,J..lt11- ~.f = W11:'~' fW. - TNI OTNIII LUO TO "'"/T•O Cl"C.UIT 
1,T ~'J.1';0~1'l.:. ...... o. MVST ga,. 

_..,,_..,_OCII ~-• o• Ol!C. r» C,O? 10 "'"II• 
~ .IIOWN, \,. .... DA MU•T tHr ... SH
,.. ,ooa•• eu. 

SOLDfll IRltlCf t:YtLtT 

TO INOICATfD P,IN SOCICfT, 

SOLDER SHOULDER o, "1N 
SOCICfT ONLY. [Y[L[T TO 
If ,iLLED WI TM SOLDflt. 

I SOLOER ENO PLATES FULL LENGTH 
C ON CIRCUIT SIDE AS SHOWN 2 PLCS. 

AOO #S INT. T<><m4 EYELET(REFI:---._ 
T"CK SOLOEA ENO 

PLATES . IS-LON6 AS SHOWN 
4. PLAO ES - 00 NOT SOLD EA 
THREADED AREA. 

~•z" AWu RtD 

LABEL ASSY 20AHH 

STARWASHER 
GROUND LUG #8 
1•32 UNC HEX NUT 

POSITION APPROX AS SHOWN . 

CONNECTOR• e REa'O 

J301 I J!02 
(07- 135.30) 

NOTES 

SAISII PLATE 211!0, 

/_ SU DtTAIL A 

I. UNLESS OTHERWISE SP!CIFIED RESISTOR 

RESISTOR VALUES ARE IN OHMS 1/4 W 10% 

CAPACnOR VALU!S AR! IN MICROFAROS. 

2.P. C. IOARO SIA!lttl'•OI. 

3. SCHEMATIC 91A7109 

... usr JIG TO ASSEII s AfS IZ PLATES TO 
P C.. aOAR0 5 11'.!ISl"I 

1E,011r ANY COM .. ONENTS Allf MOUNTED. 

S. SOLOER GNO. ENO OF 0301, CR '3QI a R30t 
TO TOP SIDE GROU ND P LAN,. 

9AZSl4 ENCLOSURE, 

PIN 

SOCICtT(ltEFI. 

AMP SOIS0-3 , 4 PLCS 

SOLD! II stCURflY THIS 

SI Of AS SHOWN 

OITAIL A 

{

~ MG■IILaY A■■GCIATall, INC. 
~NYA 8ARMU ,tlUAltCH raaa 

GOILCTA. CAUPOINIA 11117 
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C301 

1

1.S-4 pt 

I 
I 

ClO:l 

3·I0Pf 

R30I 
470 

I R:SOS 
...._ ___ ;v,-'v ____ .,_ ________ Mh----------~+13 V O,C. 

I 
L_ 

NOTES: 

CR102 
IN41 114 

CRJOI 
IN4154 

6100 

I. UNLESS OTHERWISE SPECIF I EO RESISTOR 

VALUES ARE IN OHMS 1/4 W I0°/o 

CAPACITOR VALUES ARE IN MICROFARAD$ 

2. , . C. BOARD 51AS817 

3. COMPONENT LAT OUT 20 A 2 6 91 

100 

C307 I 
_J 

1000,, 
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SNtTH 26 7 2 N YLON •U S HER UN OtR 1.502 

TA ,o C 0 1 L AT ST USING •22 IUS II SOLO[R 

SC.REW L E.NGTM: 
~-10 X 3 / l<o'' B.H. 

( 4 PLAC ES) 

~ C 5 19 ,Of u F SOt.OER UN O ER IOAR O 
/ AT E M1 T T!R SOCK ( • TO GROU N O, 

ENCLOSU RE 582404 ~2 eus St.EEV [ O , 

L ABEL 2 0 A 2 5 6 0 . 

CRYSTAL PtNS C 2 PLACUI 
CAN8t0N 450• 5 ze••OI •03•00 

IIOT t S : 

I UNLESS OTH(IIWIS[ S"(CIFl [ O 
ll [ SISTOR VAi.VU AA[ OHMS 1/4W 10 °/0 

CA P AC ITOR VAt.U ( S UI( I N MI CA OFARA OS 

Z P C BO AII O 51 AS69 1 ·05 

, . SCHE MATIC 9186873 

4 V
5
0I: Fc - 74,000 MH1 

16 
( 30A00341 

1. I NSTAI.L L S06 t.507 L S OI & 1. 5 09 1/18 ' OF,- BRO 

-

, I f- -1 , I 

C.UT ANO 8[NO 
T ABS AS SHO~IN 

;,,9 INT. r ooT~ L OCKWASHER 
':>MliH ( 2 ?LC.S.) 

1~85·8 

C 52 8 

SI DE v: EW OF P.C. BR O. 

( csa, , 1.10, 

L 510 L 511 

112T~ 2 

SEE D\VG.: 
3-2038 

COMPONENT LAYOUT 
qcv R LOC AL osc 

fOLi ,w,cr. :!:: 1.1n. u : •• · u 1 - , 11. , : ,,,. 

. .... I L I f 4AUG 781 . .... , FUL L 

::: : ••••. : ... ,,:;: 20A2 5 60 IK I 
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t M,TAI.I. 'TMllSC MOUNTING t.C.ll&w, ,. I IIST. 
auTT ... ,. aoa."o "G"'n••T 1,.C,' "T "QC WAI.I.. 

• 3- " " JC1/AI • X~CW' J 
•3- - 'VUT" 
• 3 SPUT"IUla LO<.l<WASHl.ft 

( TOI' Of" COIJIJ~TOl'II. ~ ~~) 

• 3 -411!1 JI 1/" S.C.REIII 
( e>OTTOM 0 1'" CONM~C"TO" 

~~"!, ·"'·------11~ 
SC.ltl:W 1..tNQTM .JI~■ l :,,.., ----J.I 

a .M. ( 4 P\.C.S) 

HOTU: 

I. UNLESS OTH[1'Wtst SP[C i,u:o 
RES ISTOR VALUES ARE IN OHMS, 1/4W, IOo/e 
CAPAC I TOIi VALUES All[ IN MtCROP'&R A0S . 

2. PC. BOAIIO ,1AST'Zf RIV. -

3. SCHEMATIC 9 tlett4 IU"V. fl~ 

4 * PUT •-zeeu, WU![ THIIOVGH HOLES IN INOVCTOR 
4NO SOLDER. HEAT FROM TOP OF BOARD ON LY. 
BE SURE SOLDER FLOWS TMIIOVGll. 

6 SEE ASSEMBLY INSTRUCTIONS FOR ZO A 2S78 . 

7 FILL ALL UNUSED HOLES WITll SOLDER. 

8 L ENGTH OF PINS IN IC 40f SllOUL D 9£ S/H: 

- ~ t -' .. . tt. 
~~ ~ 
,-;>~ ~-:_;~ ,,,.,,,-
i 1g2 
IJ\1,41 

"' :i: 

• .. ~ ! .~ . 
"<'0 ~. 

\it~!J) 
0 o. .. S! ::,o ........ ~ 

!'~ ;t,.N~"" :; d 'f\V\.; l. _ .. 
-- ~.,,.,' :s z_ o'" 

'"" o':; 
flh~ T • C • ·~ . 8 ft. -~ ~~ ~t . ' -~ WN :.~~e ~o il 0 
"a: ...I tu "~ . ~, 

N "' ;:;; I..!) u.. u.. 

11.rc. acAo• O N • •• aut.t. 
Wlltll . t.1.lllVC WIii& 
W ITH Tllrl.ON,( °' l'l..C.~ 

!;I ~ .. t = 
... ~. i· {""A MO■■LaY A■■OCIATall, INC. 1 .. :: - • _, 

I -u ;j S.ANTA IA.MU 11.IUlltCN , • •• 

T 
;; : i COlffA. CAI.I,.... t11ttf 

u • 
~! 

.. . . ~· ct • 't 0 COMPONENT LAYOUT 
! ~ t •: 0 - ::» V .. .. l o . - RCVR BALANCED MI XER/ 74 MHt I . F. 5J t .. -~ ,- . ,i .. ~ i E : ~"' i; ; ... = t rou , aacr. :&: 1rn. .U: : .IJI. ~ : .tit , ..: = tn• .~ 

.l = ~ 

I·~ H 
_, 

! ,.; ..... ,c ... I S••T• T<:. I _._., -~ ::; " ... ... e :a Tto JUN tc. I . CM• I ~llY 20A2578 11-12 wp:~ u cO <t . :a .,._ IPON ln.JVNT67 
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PART 

MC135.0P 

MC1355P 

MC1590G 

MC1723CL 

MCI 741CP 

MJ2955 

SCL4020AE 

SN7486N 

SM745113 

MOSELEY ASSOCIATES, INC. 

SPARE PARTS LIST NO. SP-38B (F) 

MODELS PCL-505 · AND PCL-505 / C 

AURAL STUDIO-TO-TRANS:rvUTTER LINKS 

QUANTITY STOCK LOCATION 

1 19-699 

1 19-702 

1 19- 706 

1 19-707 

1 19-825 

1 19-594. 60 

1 19-737 

1 19-803 

1 19-829.15 

Semi-conductors only: 

Price subject to change without notice. 

Rev. 6 Sept. 1979 ph 

PRICE 

$ . 2. 63 

3.85 

16.10 

1.44 

.88 

2.28 

4.66 

.88 

1. 72 
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MOSELEY ASSOCIATES, INC. 

OPTIONAL SPARE PARTS NO. SP-38B (F) 

MODELS PCL-505 and PCL-505/C 

AURAL STUDIO-TO-TRANSMITTER LINI<S 

PART QUANTITY STOCK LOCATION 

Transformer 3-1086 1 24-052 

Transformer 3-1079 1 24-047 

* Transformer A-20 1 24-130 

* Transformer SAT-I 09 1 24-132 

Capacitor 9000 mfd/25 VDC 1 05-,573 

Capacitor 2700 mfd/25 VDC 1 05-569.35 

Capacitor 1000 mfd/ 16 VDC 1 .05-549 

Relay AZ-530-09-2 1 17-013 

Fuse 1. SA Slo-Blo 5 12-009 

Fuse O. 25A Slo-Blo 5 12-006 

Crystal oven 1 21A-2493 

Crystal set optional (set includes one transmitter and first and 

second L. 0. receiver crystals) 

* Delete for PCL-505/C 

Semi-conductors total only: 

@ 1. 33 

@ 1.44 

Optional spare parts only (PCL-505} 

Combined total: 

Semi-conductors total only: 
Optional spare parts only (PCL-505 /C) 

Combined total: 

Prices subject to change without notice. 

Rev. 6 Sept. 1979 ph 

PRICE 

$ 15.51 

44.28 

83.76 

55.48 

7.42 

4.83 

1. 82 

7.07 

6.65 

7.20 

30.00 
$ 264.02 

95.00 
$ 359.02 

-139.24 
$ 219.78 

$ 220.13 
359.02 

$ 579.15 

$220.13 
219. 78 

$439_91 
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