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I. 

INSTRUCTION MANUAL 

MODEL SCG-8 

SUBCARRIER GENERATOR 

INTRODUCTION 

The Model SCG-8 Subcarrier Generator is an all solid-state 
instrument designed specifically to develop a direct FM subcarrier 
for multiplexing TV, FM, and STL transmitters with an additional 
sound channel. 

The unit complies with current FCC requirements .for SCA service 
and features compact size, excellent stability, sound quality, and 
simplicity of operation. Both the environment in which the equip
ment normally functjons and the operator using it have been 
carefully considered. The various operational controls have been 
reces.sed (but remain accessible from the front) behind the front 
panel. A front-panel meter indicates peak deviation. The 
modulation circuitry includes pre-emphasis which is easily con
vertible to any desired curve. Automatic muting of the subcarrier 
in the absence of program material is switch-selectable. The 
modern design includes nine linear integrated circuits and seven 
transistors, all silicon. The SCG-8 is pre-wired to accept 
telemetry signals in radio remote- control applications. 

SCG-8 -1-
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II. SPECIFICATIONS 

Frequency Range 

Frequency Stability 

Type of Modulation 

Harmonic Content of Subcarrier 

FM Noise 

AM Noise (non-synchronous) 

Incidental AM· 

Modulation Response 

Modulation Distortion 

Modulation Capability 

Pre- emphasis 

Operational Controls 

SCG-8 

26 to 185 kHz (specify) 

±0. 4% of center frequency 

Direct FM (VCO) 

Less than 2% 

Better than 65 dB below 100% 
modulation (6. 7 kHz at 67 kHz) 
back-to-back with +IO dBm audio 
input 

Better than 50 dB below carrier 

Less than 1% peak at 100% 
modulation 

Better than :!:l dB, 50 Hz to 
10 kHz, exclusive of audio low
pass filter 

Less than 1 % at 10 0% modulation, 
using a wideband demodulator 

±15% of subcarrier frequency 

75 µs standard; easily changed to 
other tim~- constants 

Subcarrie r Modulation 
Subcarrier Frequency 
Muting Sensitivity 
Muting Delay 
Subcarrier Output Level 
Muting Control Switch 

-2-
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Subcarrier Status 

Metering 

Program Input Impedance 

Program Input Level 

Subcarrie r Output Impedance 

Subcarrier Output Connection 

Subcarrier Qutput Level 

Muting Delay 

Subcarrier Envelope 

Telemetry Input 

, Operating Temperature Range 

Power Requirements 

Semiconductor Complement 

Size 

Weight 

Domestic Shipping Weight 

SCG-8 

.. \ 

( 

LED Indicators 

Front-panel meter reads deviation 
of subcarrier; full-wave peak
sensitive; calibrated in dB 
referenced to 100% modulation 

600 0, balanced (floating) 

-15 dBm minimum., +10 dBm 
maximum; adjustable 

Less than 300 0 

BNC 

Adjustable up to · 6 volts peak
to- peak 

Adjustable from less than 1 second 
to -greater than 5 seconds 

Rise and fall times 50 to 90 
milliseconds 

5 volts peak-to-peak for 20% 
modulation, BNC Connector 

-3-

- 2 0 ° C to +6 0 ° C 

120/240 VAC, 50/60 Hz, 10 watts 

l O integrated circuits, 7 transistors, 
16 diodes 

1- 3 / 4" H ( 4. 5 cm) x 19" W 
(48. 4 cm) x 10" D (25. 4 cm) 

8 pounds (3.6 kg) 

11 pounds (5 kg) 
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III. UNPACKING 

The SCG-8 should· be carefully unpacked and inspected for any 
shipping damage. Keep all packing material in case a claim is 
to be made against the carrier for damages. Should the inspection 
reveal any damage, immediately file a claim with the carrier. 

It is recommended that the top plate be removed for a brief 
internal inspection. Be ~ure the printed circuit boards are secure, 
the integrated circuits and transistors are seated in their sockets, 
and that the fuse-holder on the !".ear of the equipment is installed. 
The top plate may be reinstalled. 

IV. INSTALLATION 

The SCG-8 will generally be located somewhere in the vicinity of 
the aural exciter or the Studio-_Transmitter Link (STL) transmitter. 
The power cord will be connected to any source of 120 volts AC, 
50/60 Hz. Note that the unit may be connected to 240 volts AC 
if the fuse is changed and the power transformer is rewired for 
this voltage. This procedure is discussed under "Field Modifications." 

Program material (audio) from a telephone line, limiting amplifier, 
SCD-8 Demodulator, or other source, is applied to the audio input 
terminals located on the rear apron. The impedance at this point 
is a nominal 600 n, 

1 
and the level should ideally be O to +l O dBm, 

but the Subcarrier Modulation control will accommodate levels of 
-15 to +10 dBm. 

The subcarrier output is connected to the aural or FM exciter or 
STL subcarrier input. Note that some equipments may identify 
this input as a multiplex input. Be sure that the chosen input is 
intended to handle subca3:rier and is not the stereo input terminal. 
The interconnecting line between the SCG-8 and the affiliated 
equipment should have not more than 3000 pF of capacity if 
incidental amplitude modulation is to be minimized. Capacitance 
above this value will merely cause increased incidental AM. 

SCG-8 -4-
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V. OPERATION 

When all connections have been made to the SCG-8, it is ready 
for operation. There is no power switch. The front-panel 
lamps (LED's) give an indication of the status of the subcarrier 
(on or off). 

Operating the front-panel control switch will cause the LED's to 
inqicate the subcarrier to be on if the switch is at ON, and off 
if the switch is at OFF. In the center (automatic) position, the 
subcarrier should be on when audio is applied, and should be off 
after audio is removed. The SCG-8 front-panel meter will indicate 
the presence of audio. Temporarily leave the control switch in the 
ON position. 

The first agjusttnent which should be made is to set the subcarrier 
output level. If a TV or FM transmitter is used, the output level 
is merely adjusted for an injection (modulation of the main carrier) 
of 8 to .10%. This is best accomplished with the station's modulation 
monitor. If a Moseley .Associates, Inc. STL is used, the output 
level should be set to l. 5 volts peak-to-peak. This should cor
respond to an injection of 20% onto the STL carrier. 

Next, the subcarrier frequency must be __ set correctly. For FM, 
use an FCC type-approved- SCA monitor. For aural STL and TV 
applications, use a frequency counter or trustworthy audio oscillator 
and oscilloscope for comparison. If a frequency counter is bridged 
across the output of the SCG-8, it can be used under any conditions, 
in any service. A word of caution on ._ the use of frequency counters 

'in this application; be sure the "gate" time is of the order of 
0. l second minimum. or erroneous readings · may result when 
modulation is applied. 

With the correct audio input level applied, set the SUBCARRIER 
MODULATION control for an indicated O dB reading on the SCG-8 
panel meter. This meter has been factory calibrated to read O dB 
when the subcarrier is deviated :!:l 0% of its center frequency. A 
table is included at the end of the text for convenience in determining 
the deviation for a given subcarrier frequency. Note that in FM 

SCG-8 -5-
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service regulated by the FCC, a monitor is required, whereas 
none is currently required ~o monitor the subcarrier_ on the STL 
or in TV service. Nevertheless, it is good practice to maintain 
the subcarrier frequency and amplitude as if it were being actually 
directly broadcast. 

Now operate the control switch to the AUTO position. With audio 
applied, the subcarrier should stay on. Remove the audio. The 
subcarrier should go off after a pause. The MUTING DELAY 
control determines this time. Should the audio only be reduced in 
level, the subcarrie r will stay on until a certain level has been 
reached. The MUTING SENSITIVITY control determines this level. 
These two controls may be adjusted during actual programming. It 
is suggested that they be left midway at this time. 

After a good cross- section of program material has been observed, 
the MUTING DELAY control may then be readjusted so that the 
SCA receivers handle the program as smoothly _ as possible. When 
relaying programs which must not have any "pops" or "thumps 1

' 

introduced by the receiver squelch circuitry, it is suggested that 
the subcarrier be left on at all times or else the muting time be 
set at maximum. 

. Comments regarding restricted frequency response, and simultaneous 
operation of stereo and a subcarrier are in the "Standards for 
Subcarrier Service" section of this manual. 

VI. RADIO REMOTE CONTROL 

The ,SCG-8 has been designed with provisions for radio (wireless) 
remote control. Examination will show that there is an extra input 
connector on the rear panel labeled METERING INPUT and this 
provides access to the modulation section. This is intended for use 
with Moseley Associates, Inc. remote control equipment. In TV and 
FM, metering or logging data is applied to this connector. In this 
manner, the data is recoverable back at a control point, such as 
the studio. 

In TV applications, the data will usually be in the audible frequency 
range. The recommended subcarrier frequency is 39 kHz, and the 

SCG-8 
(Rev. 2/76) 
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peak deviation should be between 3· and 4 kHz. The subcarrier 
is demodulated at the studio by using a suitable Moseley Associates, 
Inc. demodulator. 

In FM applications, the data may be audible as for TV, but more 
commonly H will be in the subaudible region, as for example from 
20 to 30 Hz. The reason for using this low-frequency spectrum 
is that background music or other programming may simultaneously 
be applied to the subcarrier. The metering or data signals "ride 
piggyback" . on the other programming, at a level of about 15 dB 
below that programming. The programming should deviate the FM 
subcarrier about 4 kHz peak, and the data should deviate the sub
carrier about 400 to 700 Hz peak. In addition, should the pro
gramming contain a large amount of low-frequency information, it 
should be applied to the SCG-8 via an 80 Hz high-pass filter. The 
Moseley Associates, Inc. Model MIU-1 Metering Insertion Unit is 
designed for this application. 

VII. THEORY· OF OPERATION 

The following discussion makes reference to the schematic 
diagram 91C6713, sheets l and 2. The block diagram for the 
SCG-8 is laid out in much the same way. The component layout 
drawing is 20B2438. 

Program audio is applied to the audio input terminals on the rear 
of the generator. It is routed through RF fi~ters (C9, Cl0) to the 
input pad. This pad assures a resistive input, and allows (by 
modification) accommodation of unusual audio input levels. The 
recommended level at the input is 0 dBm; an external VU meter 
connected at this point would read about -10 VU on program 
material. 

After the pad is an input transformer (T2) to go from the floating 
input to unbalanced circuitry. A portion of the audio at the trans
fol'l_t'ler secondary is selected by the SUBCARRIER MODULATION 
cotttrol, R9. Following this control is an RF filter and overload 
protection circuitry. IC-1 forms a pre-amplifier with a gain of 
about 20 dB. Its output drives both the muting circuitry and the 
pre-emphasis circuitry. 

SCG-8 -7-
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Pre-emphasis is accomplished with precision using IC2. · The 
pre-emphasis can be changed or removed easily by altering or 
removing Cl3. This procedure is covered in the "Field Modification" 
section. Remember that pre-emphasis is basically a high-frequency 
(treble) boost, used primarily to achieve an increase ·in the signal
to-noise ratio in the demodulated subcarrier. 

Following the pre-emphasis stage is a limiter using IC3. This 
stage has been designed to overload cleanly slightly above normal 
deviation levels; it is an efficient gross-overload protective device. 

The output of IC3 is processed audio, capable of driving ~he modu
lated oscillator. At this point is an audio low-pass filter. Standard 
cut-off frequencies available for these filters are 3, 5, and 10 kHz. 

Following the audio low-pass filter is the modulated oscillator. 
The maximum possible deviation of the oscillator is determined by 
the value of resistor R39. When IC3 clips, the resultant deviation 
ceiling is determined largely by lt39. _The modulated oscillator has 
both coarse and fine frequency controls. The front-panel FREQUENCY 
control is the fine adjustment. Additionally, temperature compensa
tion circuitry is - included in this area. The frequency of the oscil
lator is determined by the sum of the DC and the audio components 
appearing at the junction of the timing resistors RS0 and RSl as 
well as the value of timing capacitors C25 ~nd C26. Transistor Q3 
is a buffer to drive the carrier gate, CR12. 

CR12 allows the subcarrier to pass when it is forward-biased. This 
biasing voltage is derived from the output of IC9, and is shaped by 
the various components in this area including capacitor C29, 
resistors R74 and R75, and diode CRIS. 

The output of the gate is amplified by transistor Q4, and is then 
applied to the carrier filter. The filter removes harmonics of the 
subcarrier waveform as well as the small residual audio com
ponenb ~ppearing at this point in the circuit. 

Voltage amplifier QS and 
portion of the generator. 
R73. , 

SCG-8 

.. 

power amplifier Q6 complete the carrier 
Q6 drives the OUTPUT LEVEL control, 

.-8-
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The output of the preamplifier ICl is applied to the MUTE 

SENSITIVITY control R77. A selected level of audio is then 

applied to a two-stage amplifier using IC7 and IC8. These stages 

have a deliberately shaped frequency response in order that audio 

signals outside of midband will not operate the muting system. 

Low-frequency _telemetry tones or high-frequency noises will be 

largely ignored. The midb~nd audio appearing at the output of 

IC 8 is rectified by the diodes C Rl 6 and C Rl 7, and applied to 

timing capacitor C46. The capacitor will discharge at a rate 

determined by the MUTE DELAY control, R87. The voltage on 

this capacitor is routed as an input to · the threshold detector 

(Schmitt trigger) IC9. The output of IC9 is positive without audio 

and is negative with audio. This voltage is used to control the 

subcarrier gate as well as the front-panel status lamps (via 

transistor Q 7). · 

The output of the audio low-pass filter is applied n:ot only to the 

modulated oscillator, but also to a metering system. This uses 

IC4 as an amplifier and !CS as a phase-inverter. The outputs of 

these two stages are full-wave rectified by diodes CR9 and CRl0, 

and are- used:':cas the input to DC Amplifier IC6. This re is used 

to couple the low-impedance ~eter to the high-impedance rectifier 

circuit. Of equal importance, it is used to provide adjustable 

acceleration to the meter in order that it may accurately follow 

modulation. Note that the presence · of a signal to the METERING 

INPUT connector will appear on the front- panel modulation 

indicator. 

The power supply is very standard providing +22, +10, and -10 

volts. 

VIII. INTERNAL ADJUSTMENTS 

A. Frequency 

Should the front-panel FREQUENCY control be near one end of its 

range, the internal frequency control (R42) may be used to further 

adjust the subcarrier frequency. Set the front-panel FREQUENCY 

control to the middle of its range and then use the internal coarse 

frequency control, R42, to set the generator on frequency. 

SCG-8 -9-

.. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

B. Metering 

Remove all modulation from the inputs to the generator. Then 
the meter zero adjustment, R37, may be used to zero the front
panel meter. Reapply modulation at a low audio frequency such 
as 400 Hz. Devic!,.te the subcarrier l 0% as per the "Deviation" 
drawing (l SAl 009). Adjust the meter calibration control, R21, 
for a reading of O dB on the meter. Turn down the level on the 
audio oscillator used for these tests. Suddenly increasing the audio 
oscillator level (do _not switch the tone on and off; raise and lower 
the level manually) will cause the meter to rise and exhibit a small 
overshoot. Adjust the meter acceleration control, R34, for a 
O. 5 dB overshoot. 

C. Carrier Filter 

If excessive incidental amplitude modulation is observed at the output 
of the SCG-8, the carrier bandpass . filter may be slightly tuned to 
minimize this defect. Note that this problem in itself is harmless 
if less than 3%. Tune the carrier filter on the SCG-8 for maximum 
amplitude coincident with minimum incidental amplitude modulation 
of the subcarrier. This filter tunes very broadly. It should not 
require readjustment unless a component has been replaced. 

IX. STANDARDS FOR SUBCARRIER SERVICE 

Certain industry standards have evolved fol". subcarrier operation. 
These are the result of both legal and engineering considerations. 
They will be discussed here as they relate to the operation of the 
SCG-8 Subcarrier Generator. 

The most common use for the SCG-8 will be for program trans
mission. Two general areas will be mentioned: broadcasting the 
subcarrier signal directly (SCA); and using it as a means of 
conveying a secondary program signal to another specific point 
(vi.ah n STL). 

Using the SCG-8 as an SCA generator, the most common fre
quencies involved are 41 kHz and 67 kHz. The SCG-8 modulates 
the FM transmitter about 9%. This modulation is commonly 

SCG-8 -10-
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· termed "injection." Then the subcarrier itself is modulated with 
program material, such as background music. This modulation of 

the subcarrier itself is commonly called "deviation." When the 
SCG-8 is used f~r SCA service, the usual amount of deviation is 

4 to 6 kHz peak. Just as the standard FM transmitter uses pre;.. 
emphasis (treble boost) to increase the signal-to-noise ratio, 
subcarrier systems also commonly use pre- and de-emphasis 
networks. 

Operation of the S_CG-8 over an aural STL is similar to FM 
broadcast service. When the STL is designed for composite 
stereo transmission, the deviation is generally about 16 kHz peak, 
at a center frequency of 185 kHz • .. For monaural STL service, the 
center frequency is usually 67 kHz. 

When the SCG-8 is used in television or broadcast service, 
telemetry (metering) signals may be applied to the subcarrier 
along with the program. If these signals are in the 20 to 40 Hz 
region, they are referred to as "subaudible" telemetry signals. 
Signals in the 300 to 3000 Hz range are considered "audible" 
telemetry signals. 

When the telemetry signals are in the audible range, programming 
may not simultaneously be applied to the SCG-8; the telemetry 
signals would interfere with the program and, by the same token, 
the program would interfere with the telemetry. However, the 
entire modulation capability of the subcarrier system may be used 
for teiemetry, increasing both the data rate and the signal-to-noise 
ratio of the data. It is suggested that deviation of the subcarrier 
be maintained at 3 kHz peak in this service. 

When the telemetry signals are in the subaudible range, program
ming may simultaneously be applied to the SCG-8. The telemetry 
signals a)re held to an upper limit of 40 Hz, and program signals 
below 80 IHz should be rolled off to prevent interference with the 
telemetry. At the receiving end, a low-pass filter is used to 
extract the low-frequency telemetry and reject normal programming. 
In this system, the telemetry and the programming share the 
modulation capability of the subcarrie r system. It has been found 
in practice that the telemetry signals are easily separated from 
the programming if they are not less than 10% of the amplitude of 

SCG-8 -11-
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the programming. It has ·been found that an upper limit of 20% 
should be observed. By maintaining the telemetry between these 
two limits, freedom from interference to the telemetry by the 
program.ming, and also freedom from interference to the pro
gram.ming by the telemetry may be achieved. It is suggested that 
an 80 Hz high-pass filter be used on the program line to clear 
out any low-frequency components so they do not interfere with 
the telemetry. Such a filter is contained in an assembly available 
from Moseley Associates, the Model MIU-1 . Metering Insertion Unit. 

When a subcarrier is used for programming in FM broadcast 
service, its si,c:iebands must not interfere with the stereo sub
channel region. To accomplish this, both the _c:ieviation and the 
upper audio frequency limit must be restricted. The deviation 
should be held to about 4 kHz,_ and the upper audio frequency 
should be held to about 5 kHz. More deviation may be used if the 
upper audio frequencies are reduced in amplitude. 

- __,..,,/ 
In television telemetry service, the subcarrier must be used only 
for · metering. Program.ming is not allowed in this service. 

X. FIELD MODIFICATIONS AND ADJUSTMENTS 

A. Typical Applications 

Subcarrier 
Frequency 

26 kHz 

39 kHz. 

41 kHz 

67 kHz 

67 kHz 

185 kHz 

SCG-8 

Audio · 
Response 

3 kHz 

3 kHz 

5 kHz 

5 kHz 

10 kHz 

10 kHz 

.. 

Typical Applications 

Control signal transmission over STL 

Data signal return over aural carrier in TV 

Program transmission in FM 

Program transmission in FM 

Program transmission over monaural STL 

Program transmission over composite 
· stereo STL. 

-12-
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B. 120/240 Volt Wiring 

Voltage 

120 

240 

Fuse 

O. 25 A 

0. 1 to 0. 2 A 

Connection 

Black to white: connect to CS 
Red-black to black-white: connect to C6 

Connect black to C 5 
Connect black-white to C6 
Conn·ect red-black to white 

c. Changing Telemetry Sensitivity 

Telemetry (metering) tones may be applied to the SCG-8 at the 
rear-apron Telemetry Input BNC connector. Such tones may be 
anywhere in the 20 Hz to 3 kHz region. They are routed directly 
to the modulation circuitry and the setting of the front-panel 
MODULATION control has no affect on them. 

To change the sensitivity of the telemetry input on the SCG-8 
Subcarrier Generator, merely alter the value of resistor R16. 
Decreasing the value of this resistor will increase the telemetry 
sensitivity and increasing the value will decrease the telemetry 
sensitivity. 

D. 

E. 

Pre-emphasis 

Pre- emphasis 

Flat 
50 µs 
75 µs 

150 µs 

Oscillator Timing 

Frequency 

26 kHz 
39 kHz 
41 . kHz 
67 kHz 

185 kHz 

C-13 

Remove 
470 pF 
750 pF 

1300 pF 

C-25, C-26 

1600 pF 
1100 pF 
1000 pF 

620 pF 
220 pF 

Note: Carrier filter must also be changed. 
factory. 

SCG-8 
(Rev. 9/79) 
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TFL-280 AUDIO LIMITER 
FINAL CHECKOUT SHEET 

Date: 27 August, 1982 

Tester: Bill 

Signal-t~-Noise Ratio: -71 dB 

(re +l O dBm output, de-emphasized) 

I Harmonic Distortion 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

( re +l O dBm output, de-emphasized, 
with l 0 dB of indicated limiting) 

50 Hz: 

500 Hz: --.2.fJ.% 

Frequency Response 

5 kHz: .18 % 

15 kHz: /// % 

.. 
(re 1000 Hz, below the threshold 
of limiting, de-emphasized) 

-1 dB at 17 Hz and 5.5 kHz 

( re 200 Hz, below the threshold 
of limiting, c.ot de-emphasized) 

+3 dB at 1061 Hz 

TFL-280 I 9/76 

I 

F. 0. #: 7-7020 

Station: IC R Q R (CBS-TV) . 

Serial #: 36620 

(70 dB minimum) 

(less than O. 7%, 
any frequency) 

(50 Hz or lower, 
15 kHz or higher) 

•••& Hz min., 
"'l:o:6'.:l Hz max., for 
i~Gn.icroaeconds) 
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AUOIO INPUT 
IN CINI) IN 

SUIICAlllttell 
OUTPUT 

MCTEIIIN8 
INl'UT 

l'ltOMAIII AUOIO INl'UT 
,110111 LIIHTIII, SUICAIIIIICII 
OIIIIOOULATOII, Olt OTHER 
l'lt08IIAIII SOURCE. 

.. 

,use: , IZOVAC•O. tlA, 
240VAC•0.12IA 

0 

(Ol'TIONALI TELt:IIETEIIIN8 TONE INl'UT 
,110111 REMOTE CONTROL EOUll'MCNT. 

SCG~8 
REAR 1/IEW 

l'OWER 
CONNECTOR 

~
~ M0■■L■V A■■0CIAT■■, INC. 

SANTA IAl8AltA IIHARCH l'ARK 
I GOUTA, CAUPORNIA _.., 

REAR CONNECTIONS 
SCG-8 • .. t~T~O~~,~.~ .. ~ff~.-:~,~tn~.-~.X~X~:--=.--.x~x~x·--.• -,.-.-~-.-:·,-~~ 

; ~ OWN I IIEI h•IAl'R/74 I SCAU1 .. !i 1---+-e==+,,.,==+------------.1 f Cl CKK I FXY h7A~711-I 21A 2'1.65 I 
• a u1t1 I J(JI l/7Af'~7~l 1 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
UNMODULATED SUBCARRIER 

I 
I 
I 
I 
I 
I SUBCARRIER DEVIATED ±9.166% OF CENTER FREQUENCY 

I 
I 
I 
I 

SUBCARRIER DEVIATION USING 
FREQUENCY STANDARD PATTERN 

I 26 KHz 2.38 KHz 

39KHz 3.15715 KHz 

I 41KHz 3.7158 KHz 

67 KHz 6 .142 KHz 

I 185 KHz 16.96 KHz 

I 
I 
I • I:! .. <"'A MCS■L■Y ASSCCIATIIS, INC. IC C 

a 
• .. SANTA aa•IIA•A aaauacH rAaK 

' , GOU:TA, CAUPO.NIA t:NIJ 
IC .. 

I 
~ 

METER CALIBRATION !:: ,. SUBCARRIER GENERATOR • C TOL1 fllACT. :r 1/32, .xx:: .... . XU:: .tll, -,:::, .;: 112• IC 

I 
.. 

a 
OWN I llt:I l17/APR/T4 t SCALI, .. • 

IA 
t- CHK I j I 15A 1009 ct IN8 1,/(",. !// 11,'/l 7+1 
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1· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PROGRAM 
INPUT PRE· AMPLIFIER 

PRE- EMPHASIS 

ICl , IC2 ,IC3 

SUB• C.lllllltll 
MODULATION 

AUDIO 

LOW - PASS 

FILTER 

AUDIO SENSING 

NUT[ 
UNI 

AMPLIFIER 

IC7, IC8 

NUT[ 
DELAY 

DEVIATION METER 

AC AMPLIFIER 

IC4 , IC:5 

NITlll 
CAL. 

MODULATED 

OSCILLATOR 

Q- 1,0· 2 , 0 · 3 

SUl•C.1111111!11 
,111:0UtNCY 

ON 

GATE 

CR · 12 

MUTIIM 
CONTIIOL 
VOL TAB[ 

OUTPUT POWER 

AMPLIFIER 

Q·4 ,Q•5 ,Q· 6 

SUB·CARRIER 
OUTPUT 

i---__.,.0 

SU .. CAllllllll 
OUTPIJT LEVEL 

THRESHOLD 

DETECTOR 

IC· 9 AUTO ~ 

Of', 

ON 

DEVIATION METER 

DC AMPLIFIER 

IC6 

llll!Tl!II 
DAlll~IN• 

NIT[II 
ZEIIO 

= a 

• .. .. 
z .. 
0 C 

iii .,; 

- ~ ::I .. 
• ::I 

+ 22 

+-10 

-10 

POWER 

SUPPLY 

<"'A Ma■■L■V A■■aCIATII■, INC. 
SANTA ■A• ■A■A IIIIU■CN ftA■IC 

• GOLETA, CALIFO■NIA 111'7 

BLOCK DIAGRAM 
MODEL SCG-8 SUB-CARRIER GENERATOR 

TOI., ,ucT. :1: 1/22, .xx~ .••• .xxx - .111, .:::. ·= 1,rt 

OWN loll-I"" I .... 1\ -,4 I ICAU, 

CHII I l'XV l1•A~11.11+ I I 92All35 
•N• I J C1' 11,N'IH I 

wigfi
Stolen 2 Line Transparent
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Cl 

910pf 

!510pf 

780pf 

ITl!M I (28l<H1) 

ITEM 2 (391<Hzl 

ITl!M 3 (41KHz) 

ITl!M 4 (17KHz) 

ITl!M 8 (HKHzl 

ITl!M I OIOl<Hzl 

ITl!M 7 (IHKHz) 

_ ___}_30pf 

ITl!'N I (ZOKNI) 

ITl!M 9 (78.1 KHz) 

ITEM l0(5Sl<H•l 

IT l!N 11 (171 ICHz) 

ITEM II ( Ill lCN1 ) 

NOTES• 

330pf 

390pf 

IIOpf 

1300pf 

130 pl' 

3~ 

zoo pf 

270 pf · 

C2 

7!500pf 

4700pf 

4700pf 

2700pf 

2200pf 

1!500pf 

1200pf 

.OOlhf 

1300pF 

2400,-F 

1500t,f 

ISOOpf 

I UNLESS OTHERWISE SPECIFIED 

LI 

47mH 

33111H 

22mH 

22mH 

IOmH 

4.7mH 

4.7lftH 

47111H 

33mH 

2.2 ... u 

4.7 IWH 

4 .7111H 

CAPACITOR VALUES ARE IN PICOFARADS. 

2 P.C. BOARD !HA !5!544. 

3 SCHEMATIC 91A 6717. 

L2 

4 . 7mH 

4.7111H 

3.3mH 

2.2111H 

l.!5mH 

l.!5mH 

180uH 

IOMH 

3.3111H 

3.3mH 

.I 111H 

I . I mtt 

4 ALL PARTS ARE FREQUENCY DEPENDENT, SEE CHART. 

~ PARTS SHOWN ARE FOR ITEM I, 
ITEMS 2 - 7 DIFFER IN SHAPE AND SIZE . 

... ; 
~< ·~ 4 ~ 
';;, 0 i 

II a at ! ...... 2 ~ !:: 

e~ ~~ 5! 
ij~ g~ a" 

~§ <'!. - t~ (.J 

D 

0 

= JI D 
-; 

• 
h -= o• 
0 .. .; 
4. 

0 F 

E 

0 

<"'A MG■■L■Y A■■GCIATII■, INC. 
SANTA aA11aHA IIHUIIC:N •AIII( 

~ GOLITA. c.-u,o•NIA ..,, 

COMPONENT LAYOUT 
SCG-8 CARRIER FILTER 

TOLi ,IIAC:T. :I: 1/:12, .xx: .••. .xxx - .111, ..::: ·% 1/r 
DWN I REI f27/MAA17◄ SCAU1 

C:NII f • l< Y P• A•• 7 .. 1 lei 2OA 2443 IN8 I JU 1/IA/>fi! 74 I 

wigfi
Stolen 2 Line Transparent
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ITEM I (Hl<Hz) 

ITEM 2 (HKHz) 

ITEM 3 (41KHz) 

ITEM 4 (67KHz) 

ITEM 5 (Hl<Hz) 

ITEM 6 (II0KHzl 

ITEM 7 (185KHz) 

ITEM I (20 KHd 

ITEM 9 (78.1 KHz ) 

ITEMI0(55~) 

) . ITEM II ( 171 KHI 

ITEM 12(152KH1 ) 

Cl 

910pf 

HOpf 

750pf 

330pf 

330pf 

390pf 

l60pf 

•~Opt 

I30pf 

:?>~OpF 

zoo pf 

270 pf 

CZ 

7500pf 

4700pf 

4700pf 

2700pf 

2200pf 

I500pf 

I200pf 

.ooaa111 
I300pf 

2-400pF 

1300 pf 

I300pf 

LI L2 

47•H 4.7111H 

33iaH 4.7mH 

22•H 3.3111H 

22iaH 2 .2mH 

I0mH I. 5111H 

4 .7mH 1.5111H 

4 .7111H 680uH 

41•H IOMH 

33mH 3.3mH 

22,nM .3 . 31MH 

4 .7mH • 8 iaH 

4.7111H I. I 111H 

'/ \~ ___) \.._ 

NOTES , 

I UNLESS OTHERWISI! SPECIFIED 

CAPACITOR VALUES ARE IN PICOFARADS. 

2 ALL PARTS ARE FREQUENCY DEPENDENT, SEE CHART. 

3 P.C. BOARD 51A 5544. 

4 COMPONENT LAYOUT 20A 2443. 

LI Cl 

~---E 

C2 L2 

F 

'~ wi ol .. 
~" .. {"'A MO■■L■Y A■■OCIATa■, INC. 

~ 
• C 

~~ ~. ll a 

0~ ~ ; 
!::I ... 

SANfA Ma■AaA H&UaCN ,-AAK 

u • GOLETA, CAUFOaNIA ••n 
~Ill '" i ... ij ~ •t .. 

SCHEMATIC JI ., 

2 '~ .... .. _ 
SCG-8 CARRIER FILTER :- :;~ ... • i:.a -c 

- « §II ... t TOLt FHCT. :I: 1/U, .xx :I: .... Q .. .xxx - .111 • ..:::. -:t:112" 

~~ .. :::i .. - C 

4!! ,§ C ..: DWN I IIE8 IHIMAA/74 SCAU, 
ll CNK I ,.,. .., I•• ......... , - ,<( 
.. 91A 6717 IC I u v d3" ll EN8 I Jtr I 114P,'1<fl 

wigfi
Stolen 2 Line Transparent
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ITEM I (!l<H1) 

ITEM 2(51<H1) 

ITEM 3 (IOKH1) 

ITEM 4 (3.4 KHz) 

Cl 

.0139 

.0011 

4300pf 

.012 

C2 C! 

1120pf .020• 

470pf .0124 

240pf .00811 

eZOpf .0175 

0 A 

C4 C5 cs C7 

3800pf .0193 2700pf .0124 

2200pf .012 1800pf .0075 

IIIOpf .OOH 820pf 3800pf 

.0033 .0182 .0022 .01 

~ ( C4) COD 
0 ( C7 ) ( Cl ) DD 

NOTES • 

I UNLESS OTHERWISE SPECIFIED 

CAPACITOR VALUES ARE IN MICROFARADS . 

2 P.C. BOARD 51A 5543. 

3 SCHEMATIC 91A 6716 . 

4 * DENOTES INDUCTOR 2C 1400. 

5 CAPACITORS LISTED IN PF ARE OM 15 OR 19. 

MF " SEI , 3%. 

~ui 
0~ 

J::!N ::r,,. 
:;;; !: 
u (J 

~::.i 
Q~ 

~~ 
-~ 

< 

LI L2 L! 

*-105 * - 108 * - 107 

*-108 *-109 *-110 

*-Ill *-112 *-113 

* - 187 *-168 *-169 

i (~ M0■■L■Y A■■0CIAT■■, INC. 
SANJA 8All ■AIIA JIIIUIICH !ltA•I( 

GOllTA, CALIFOIINtA IM1J 

COMPONENT LAYOUT 
• SCG-8 L.P. FILTER 
t TDL, ,ucT. : I/JI. 
C 

... ~ ., .. .XIX :-: ,111, ..:: - 111• 

► DWN I RU 121/MAR/7◄ ICALI: 
ll CHII I r ><V IU•A~II .., .. , .. 20A 2442 IA</J ll IN8 I ) Ci' ll74 P? 71- I 

wigfi
Stolen 2 Line Transparent
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i• 
I 

ITEM I (31<Hr) 

ITEM 2 (15 l<Hd 

ITEM 3 (I0 l<Ht) 

ITEM 4 (3.4 KHz) 

Cl C2 

.0139 820pf 

.008 470pf 

4300pf 240pf 

.012 620 pf 

r--

Cl 

T 

C3 C4 Cl5 

.0206 3600pf .0193 

.0124 2200pf .012 

.0068 III0pf .00158. 

.01715 .0033 . 0162 

--- ---
LI 

C2 

C3 

I 

C6 C7 LI L2 L3 

2700pf .0124 *-1015 *-108 *-107 

1600pf .00715 *-108 *-109 *-110 

820pf 3600pf *-Ill *-112 *-ml 

.0022 .01 *-167 *-168 *-169 

--- ---- ---- -, 
L2 L3 

C4 cs I 
I 

c~ C7 I 

I I I 

~ 
'-------- ·------------- _J 

NOTES • 

I UNLESS OTHERWISE SPECIFIED 
CAPACITOR VALUES ARE IN MICROFARAOS, 

2 ALL PARTS FREQUENCY DEPENDENT, SEE CHART. 

3 P.C. BOARD 51A 5543 . 

4 COMPONENT LAYOUT 20A 2442 . 

5 * DENOTES INDUCTOR 2Cl400. 

~~ 
~~ 
~!!: 

~8 ,-w 
.... ~ 
8...,: 
Ou 

~f:! 
"V 

.. .. .. 
a 

.. .. .. .. 
► :II 
II 
:II 

{"'1. MO■■LIIV A■■OCIATII■, INC. 
SANTA ■All ■AIIA HHAIICN P'AIIII 

~ QOLl:TA. CAUf'ORNIA n,n 

SCHEMATIC 
SCG-8 L.P. FILTER 

TOLi ,11acT. :c 11n • . xx:!: .... ,XXJl:: .1lt, ...;::: .•,~ 
DWN f REI JI/APll,/74) SCAU1 ' 
CNK I rrx.,. 1,,,.,~a 1•1 

jA<,2) 91A 6716 11• I Jcr 111/lfeU,J 

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 

-

-

NOTES • 

I UNLESS OTHERWISE SPECIFIED 
RESISTOR VALUES ARE IN OHMS, 10% 
CAPACITOR VALUES ARE IN MICROFARADS . 

, 2 P.C. BOARD 51A 5546. 

3 SCHEMATIC 91C 6713. 

1ov,1w 

ce 
.00 
7i" 

+ ,__ 

+-

:• .. 
► C 

:r" a •• 
3t 
~J ,, 
II, ..... 
• ,~ 
... , 
~ 

< 

~
~ MO■■L■Y A■■OCIAT■■, INC. 

SANfA ••••••• ·••u•cH , ••• 
• GOLITA, cau,o•NtA ••n 

COMPONENT LAYOUT 
SCG-8 SUBCARRIER GENERATOR P.S . 

TOL1 ,ucT. : 11n. .xx : .••• .lXX ~ ..... J< :0: 11r 
OWN I AU I 21/MAll/74I ICALI, 

CHII I Flt y I•• ........ I 20A 2440 I A 
'"• I J<r I , 7 ,1,< 74 I 

wigfi
Stolen 2 Line Transparent
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