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SECTION I

INTRODUCTION AND SUMMARY

A., INTRODUCTION

The objective of this contract was to design and assemble a
wideband video multiplexing system which would provide a means for
distributing several wideband video and sync signals on a single
coaxial cable to multiple video display terminals.y Figure I-1
depicts system architectureL/whieh*inttuﬂes—tWG‘Ezgarate signal
buses. IQﬁerQanection’cf"the transmitter and receiver units is
accoppTlished with wideband passive devices and double-shielded
cogkial cable.

;AFrequency Division Multiplexing (FDM) is employed in this
system. It divides a particular portion of the RF spectrum into
discrete information channels. Each channel contains separate
composite video and sync signals for subsequent display. Five
separate channels are provided with an assigned channel bandwidth
of 6 MHz per channel. Channel frequency is determined by the
modulator (transmitter) unit, which generates the appropriate RF
carrier. Channel assignments conform to the commercial TV band and
include channels 2, 4, and 5 for bus 1 and channels 7 and 9 for
bus 2. Selection of these channels insures sufficient channel
spacing to minimize interference.J\

N
Typical signal processing octurs in the following manner.
Video and sync (composite) signals are applied to a transmitter
terminal designated as T in Figure I-~1. The terminal frequency
translates the composite signal onto a selected radio frequency
(RF) carrier. The RF at the terminal output is an amplitude
modulated vestigial sideband signal.

Signals from the various transmitter terminals are applied to a
passive summing junction (f), which provides the multiplexed
output. A passive power splitter (+) is inserted to provide the
required signal distribution paths as shown. The multiplexed
signals are subsequently applied to a series of directional coup-
lers to provide a tap for each receiver's input terminal. Each
receiver can be switched by a digital signal to any of the TV
channels and to either bus. The receiver demodulates the RF signal '
and delivers the composite video signal to the cockpit display.
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The complete system is housed within two standard equipment
racks shown in Figure 1-2, Figures I-3 and I-4 show each equip-
ment rack in greater detail.

B. SUMMARY AND CONCLUSIONS

System implementation was accomplished by modifying commer-
cial equipment designed for cable television service. The system
was completed during the fourth quarter of 1979 with demonstra-
tion and acceptance testing for NADC taking place on 17 December
1979.

Specified system parameters were measured and evaluated, with
the data and results being reported in Section III of this docu-
ment. The test results indicate compliance with the specifica-
tions, and satisfactory operation was achieved during a complete
system operational demonstration.

C. APPLICABLE DOCUMENTS

Prime Item Development Specification AIDS 78-1511A dated
for Advanced Integrated Display 15 October 1979
System/Advanced Development Model

(AIDS/ADM) Wideband Multiplex Sub-

system (WMS)

Test Plan for Wideband Multiplex 15 January 1980
System
Monthly Progress Reports Nos. 1 December 1979
through 9, Wideband Multiplex
System
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SECTION II

EQUIPMENT DESCRIPTION

A. GENERAL

The equipment employed to implement the Wideband Multiplex
structure consists of modified commercial units normally utilized
with cable television multiplex systems. This equipment consists .
of modulators (transmitters), demodulators (receivers), summing .
networks, signal splitters, and directional couplers, and was sup-~ '
plied by Jerrold Electronics of Pennsylvania. System coaxial wir-
ing, supplied by Times Wire and Cable Co. of Connecticut, is type
MI-2040, which is double-shielded, and has a silver plated copper-
weld center conductor. The impedance of 75 ohms is compatible
with other system components, while the double-shield provides
high noise immunity, and the rigid center conductor gives reli-
able contact with good durability. Improved "F" type connectors,
installed on all system components, were selected for terminating
the coaxial cable. The connectors (type GF59AHS, supplied by
Telewire Supply, Great Neck, N.Y.) have extended back shells to
provide improved gripping of the coax shield.

The equipment is designed to be housed in standard 19 inch
racks as shown in Figure I-2.

B. MODULATOR

The modulator accepts composite video and sync signals, trans-
lates the frequency to a VHF TV channel, and suppresses a portion
of the lower sideband to provide vestigial sideband signals at
the output.

Five of these units are incorporated within the system. Each
unit operates on a specific VHF channel (2, 4, 5, 7, or 9) as de-
termined by the IF-to-RF Converter (IFC) plug-in module. Specifi-
cations for these units, type CCM-AB, are covered in document No.
78-1511A.

The only modification required for these units consisted of
incorporating a built-in test (BITE) capability. Figure II-1 is
a block diagram of the test circuitry. A small sample of the RF
output is detected and integrated, and the resulting smoothed
voltage is applied to the threshold detector. The threshold




MODULATOR

I ™ RF OUTPUT
P
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Figure II-1. Modulator Test Circuitry Block Diagram

detector drives a differential line driver, which is connected to
the BITE output connector. A light emitting diode (LED) has been
incorporated on the front panel of the IFC module to indicate
BITE status. The loss of signal output will cause the LED to
glow and will also be reported by the BITE line driver output. A
DC voltage regulator is incorporated in the BITE circuitry to
utilize the internally available +20 VDC of the module. The
regulator converts the +20 VDC to +3 VDC for the BITE circuitry.
All added circuitry is housed within the IFC module, and the BITE
signal output utilizes spare pins on the module's power con-
nector. Twisted-pair wiring interconnects the module connector
to the added external BITE connector located on the rear main
frame apron.

C. DEMODULATOR

The demodulator shown in Figure I-4 selects any one of ten
VHF channels and demodulates the composite video and sync signals
for direct application to an appropriate display. Five of these
units are incorporated within the system. All ten channels are
capable of being set to receive any channel in the VHF TV band
{channels 2 through 13). Specifications for these units, type
UD-2834A, are covered in document No. 78-1511A.

Extensive modifications were incorporated into these units to
obtain remote digital tuning, bus selection, and determination of
the validity of the input digital control signal. Figure II-2
depicts both a modified and an unmodified unit. These modifica-
tions included:

(1) New front panel
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(2) Addition of a wire wrapped board containing control and
decision logic

(3) Addition of a +5 VDC power supply

(4) A new VHF coaxial switch

{(3) New connectors for RF and control signals
(6) Wiring harness additions.

The block diagram in Figure II-3 details the control and de-
cision logic incorporated into the demodulators. The design
utilizes standard dual-in-line packaging (DIP) throughout, with
low-power Schottky devices used wherever possible. Provisions are
incorporated for control from two separate sources, A or B. The
controlling source will be determined by the status of the command
(CMD) lines from sources A or B. The controlling source will
control frequency and bus selection (bus 1 or 2)., In addition,
these parameters can be manually selected by the controls located
on the receiver front panel. With the front panel MODE switch in
LOCAL position, the receiver is controlled by front panel controls
and ignores all external control inputs. The REMOTE position of
the MODE switch enables external control of receiver frequency and
bus selection. The front panel indicates operating channel (LED
display), controlling source (A or B), and operating bus (1 or 2).
An LED indicator, identified as LOCAL/CMD, serves two functions:
(1) with the MODE switch in LOCAL position it indicates 1local
control ON. (2) With the MODE switch in REMOTE, it indicates
invalid command codes (i.e., if both sources are attempting to
control the receiver, the LED will glow).

Figure 1I-4 is a logic flow diagram for channel frequency
control. Note that invalid commands disable sources A and B and
the receiver is tuned to a channel determined by the manual channel
selector switch. Figure II-5 depicts the logic flow diagram for
establishing bus control. Invalid command codes cause the receiver
bus selection to be determined by the front panel manual BUS SELECT
switch position.

The decision logic, which consists of four logic elements, re-
ceives all local and remote control information. This information
is used to determine which source will be enabled and generates the
appropriate enable, control, and advisory output signals. The flow
diagrams depict the operation of this circuitry.

Referring to Figure II-3, a four digit BCD (Binary-Coded
Decimal) signal is applied to a tri-state receiver from source A or
source B for controlling frequency selection. The tri-state
receiver data output is applied to a four-line data bus when

10
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enabled by the decision logic (enable line A or enable line B).
Data is subsequently applied to:

(1) A line driver to externally report the received operating
channel

(2) A BCD-to-decimal decoder which allows selection of one of
ten potentiometers

(3) A second BCD-to-decimal decoder for low VHF or high VHF
band selection

(+) 1\ seven-segment LED channel display.

The line driver output (RCVR FREQ) is designed to drive
twisted-pair wiring and i{s connected to the control connector Jl.
Four differential outputs are provided to duplicate the received
tour-digit BCD signal.

Each potentiometer can be set for any voltage between +4 and
+24 VDC, which enables tuning all VHF TV channels (2 through 13).
Table III-2 on page 22 presents a voltage vs. frequency calibration
chart for each receiver. The selected potentiometer output is
summed with the AFT (automatic fine tuning) voltage via a resistive
summing junction and subsequently applied to a varactor tuner. The
tuner also requires a band select voltage; low VHF for channels C
through 6 and high VHF for channels 7 through 13. This is provided
by the second BCD-to-decimal decoder and the ten individual band
select switches. Discrete transistor circuitry provides the
interface between the band switches and the varactor tuner. The
-10 VDC applied to the tuner band switch terminal enables receiving

LOW VHF, while the +20 VDC enables HIGH VHF.

The seven-segment LED numeric display accepts the BCD signal
directly and displays a numeral indicating the receiver operating
channel in digital format.

Receiver frequency can also be controlled manually by the
channel select switch shown connected to the four-line data bus via
the tri-state buffer. The switch directly outputs a four-bit BCD
signal to the tri-state buffer, which is enabled by the enable
channel switch line originating from the decision logic.

Remote advisory signals, which indicate receiver status,
include:

(1) Receiver frequency
(2) Local/invalid command code
(3) Bus selected

(4) Receiver BITE

14
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All of these output signals are applied to drivers with

differential outputs, designed to drive twisted-pair wiring. The

status signals exit the unit via the J1 control connector on the
receiver rear apron.

Receiver BITE circuitry is shown in Figure I1I1-6. The cir-
cuitry is contained on the decision logic wire wrap board. A DC
voltage proportional to the received signal level is developed

within the unit. This voltage, which monitors the receiver video

output, is applied to a threshold detector and subsequently to a
line driver and front panel LED indicator. The output of the
driver is designed to drive twisted-pair wiring and is fed to
control connector Jl.

_ RECEIVER VIDEO
o~ outeut

VIDEQ LEVEL

V"‘V '

THRESHOLD
OET

10 F 10K 741

;E. 22 10K

VIDEO LEVEL CONTROL
(TO CALIBRATE LEVEL METER)

LINE | L8ITE
DRIVER out
\P-—-

10K

THRESHOLD

ADJUSTMENT TEST

{FRONT
I ADOED CIRCUITRY PANEL!

Figure II-6. Demodulator Test (BITE) Circuitry
D. SYSTEM PASSIVE ELEMENTS

Interconnection of the modulators and demodulators is accom-~
plished with wideband passive devices. Individual device param-
eters are covered in specification No. 78-1511A.

An eight input port signal combiner (summing network), type
HC-8, is used to combine transmitter terminal outputs. The out-
put of this network consists of a single port containing all ap-
plied input signals, and enables single coax wire distribution.
Each bus utilizes one combiner, with the unused input ports ter-
minated in 75 ohms.

PRV S-SR, 'Y




B

P

A signal splitter, type 1597A, consisting of one input port
and four output ports, follows the HC-8. This network enables
distribution of the combined signals to various points within the
system. Each bus utilizes one splitter, with the unused output
ports terminated in 75 ohms.

An output port from the signal splitter is applied directly
to a demodulator through 20 dB of attenuation. This attenuation
is incorporated to ensure correct signal level at the demodulator
input.

A second output port is applied to a series of directional
couplers, type DCT4-19, which provide for distribution of the bus
signal to several demodulator terminals.

The coupler exhibits low insertion loss to the main bus sig-
nal, while providing a convenient tap-off point with good
isolation between tap and main line. Four output tap ports are
provided, with the unused ports terminated in 75 ohms. Identical
couplers are used throughout bus 1 and bus 2.

E. RECEIVER CONTROL SIMULATOR

A test set was designed and built to exercise the digital
control circuitry added to the receiver; see Figure I-4. This
set simulates all external digital input control signals and can
monitor all receiver digital output signals. Connection to the
demodulator is accomplished via a 50-pin ITT-Cannon type DD-50P
connector. The +3 VDC required for the logic circuitry is ob-
tained through the cable from the unit under test.

4 block diagram of the unit is shown in Figure II-7. The
unit provides simulated external control signals for both source
A and source B which include:

(1) Channel select

(2) Command source select

(3) Bus select.

It also can monitor demodulator digital output signals in-
dicating receiver status as follows:

(1) Selected channel (7-segment LED display)
(2) Local/invalid command (LED indicator)
(3) BUS 1 or BUS 2 (LED indicator)

(4) Receiver operation (LED indicator)
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All input/output signals utilize differential line drivers
and receivers interconnected by twisted-pair wiring.

A digital multimeter was incorporated into the test set to
provide a convenient method of setting the DC voltage from the
channel tuning potentiometers. By using this meter in conjunc-
tion with the associated receiver calibration data, a potenti-
ometer can be adjusted to enable receiving any one channel in the
VHF TV band (2 through 13). Internal batteries serve as the
power source for this meter and must be replaced periodically.

18




SECTION III

ACCEPTANCE TESTS

A. GENERAL

Tests were performed on the completed system in accordance
with the Test Specification (CDRL Sequence No. A00l, Item 0002).

All tests were performed in the General Electric laboratory
at Utica, N.Y., with several of the tests witnessed by an NADC
representative.

B. RESULTS OF TESTS
1. Test: Receiver Remote/Local Control Operation.

Purpose: The purpose of this test was to determine satis-

factory operation of the Receiver Remote/Local Control

capability.

Results: All receivers performed satisfactorily in this
test.

Data: See Table III-1.
2, Test: Transmitter BITE

Purpose: The purpose of this test was to determine satisfac-
tory operation of the Transmitter output BITE indicator.

Results: All transmitters performed satisfactorily in this

test.
Data:
Step 5 .Step & Step 6 Step 7
BITE Scope BITE Scope

Transmitter LED Level LED Level
TV Channel On 22v Off £0.8V

2 SAT SAT SAT SAT

4 SAT SAT SAT SAT

5 SAT SAT SAT SAT

7 SAT SAT SAT SAT

9 SAT SAT SAT SAT }

Date: 14 November 1979

19
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Test: Receiver Frequency Calibration/Adjustment

Purpose: The purpose of this test was to determine the
Receiver tuning voltage level required for receiving each VHF
channel.

Results: The final tuning for all receivers has been
adjusted as follows:

Front Panel
Channel Switch TV
Position Channel
1 2 |
2 4
3 | 5
4 * 7
5 | 9 ’
6 ' 2
7 4
8 3
9 7
0 9

Any of the 10 channels available on the front panel can be
set for receiving TV channels 2 through 13. The procedure
for resetting a given channel is:

1. Set AFT switch to OFF.

2. Remove front panel access door.

3. Set meter to measure DC volts. Connect digital volt-
meter on Receiver Control/Test Simulator to tuning

voltage test points behind access door.

4. Program bandswitch for LOW VHF (TV channels 2 through 6)
or HIGH VHF (TV channels 7 through 13).

S. Refer to data for the particular receiver and adjust
corresponding potentiometer for DC voltage indicated.

Data: See Table III-2.

21




TABLE III-2. RECEIVER FREQUENCY
CALIBRATION/ADJUSTMENT DATA

QOO U W

Ll
N~ O

Tuning Voltage
Center Receiver cvr Revr 2 |Revr 3[Recvr 4| Rcvr 5
TV Chan| Freq (MHz) | Bandswitch Ser #| Ser #| Ser #| Ser #| Ser ¥
571935| 572103 (572128 572118( 571836
57 LOW VHF 4.5 4.3 4.4 4.3 4.5
63 " 6.5 6.3 6.4 6.3 6.3
69 " 8.5 8.4 8.6 8.4 8.6
79 " 13.5 13.0 13.4 13.2 13.4 .
85 " 22.5 20.0 21.3 20.1 22.5
177 HIGH VHF 10.0 10.2 10.7 10.4 10.3 1
183 " 11.0 11.1 11.3 11.1 11.1
189 " 12.3 12.3 12.7 12.6 12.3 ’
195 " 13.6 13.6 13.8 13.7 13.6
201 " 13.5 15.3 15.7 15.4 15.5
207 3 18.2 17.9 18.3 18.1 18.3
213 " 22.2 21.3 22.4 21.8 22.3

-
w

Ui

Test: System Signal Levels at Receiver Inputs

Purpose: The purpose of this test was to ensure that all
signal sources (Modulators) were aligned to obtain equal
signal levels on the bus.

Results:

1. Modulator RF levels were set in accordance with the
procedure for this test. This ensured that the signal
levels at the first and last receiver were operating
within the dynamic range with sufficient signal,/noise
ratio,

2. The signal input to the receiver associated with the
modulator equipment rack (serial 571836) resulted in 3.5
to 4 mV PP (+10.8 to +12 dBmV).

Date: 14 November 197¢

Test: System Signal Losses

Purpose: The purpose of this test was to determine overall

system losses in the passive devices, including signal

splitters, summing networks, cable, and directional couplers.

Results: All measured losses were within 6 dB of the
calculated loss,

3]
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Data:

LAST MEASURED CALCULATED
RCVR MODULATOR SYSTEM SYSTEM
INPUT MODULATOR OUTPUT LOSS LOSS
BUS mV PP CHANNEL mV PP dB dB
1 3 2 400 -42.,5 -46.1
1 3 4 420 -42.9 -46 .5
1 3 5 500 -44 .4 -46.5
2 3 7 550 -45.3 -47 .4
2 3 9 560 -45.4 -47 .4
Date: 16 November 1979
6. Test: Adjacent Channel Carrier Rejection
Purpose: The purpose of this test was to determine the level
of channel interference caused by the adjacent channel
picture carrier.
Results: Carrier rejection exceeded 50 dB for all channels
on Bus 1 and Bus 2.
Data:
BUS 1
Channel Carrier Rejection
2 -56 dB
4 -36 dB
5 -55 dB
BUS 2
Channel Carrier Rejection
7 -53 dB
9 -53 dB
Date: 17 December 1979
Witness: Mr. Frank Uphoff, NADC
7. Test: Gray Scale

Purpose: The purpose of this test was to determine the
ability of the system to reproduce the required shades of
gray between the black and white extremes. Gray scale is
indicative of the system dynamic range.

Results: The data indicated satisfactory reproduction of the
standard gray scale. The receiver which initially presented
poor definition was corrected by alignment.

L e
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Data:
. RCVR STEP 4 STEP 5 STEP 6
SERIAL 8 SHADES UNIFORM AMPLITUDE
CHANNEL BUS NUMBER GRAY DISTORTION
*2 1 572118 SAT SAT SAT
*2 1 572128 SAT SAT 1
*2 1 571935 SAT SAT SAT 2
*2 1 572103 SAT SAT SAT
2 1 571836 SAT SAT SAT
4 1 572118 SAT SAT SAT
3 1 572118 SAT SAT SAT
7 2 572118 SAT SAT SAT
9 2 572118 SAT SAT SAT
*7 2 572103 SAT SAT SAT
1 Noted slight differential in two shades below black level.
2 Gray scale on this receiver presented less definition than
the other receivers. Subsequent tests indicated misalign- |
ment of receiver bandwidth. Receiver was realigned and
test repeated with satisfactory results 19 December 1979.

Date: 19 December 1979
*Tests witnessed by Mr. Frank Uphoff, NADC 17 December 1979
8. Test: System Resolution

Purpose: The purpose of this test was to determine the
system horizontal resolution.

Results: The data indicated resolution capability between
339 and 433 lines. The receiver exhibiting 339 lines
exhibited narrow bandwidth. This unit was subsequently
realigned and retested 19 December 1979 resulting in 390
lines.




T —— — —c ﬁT
j
Data:
RESOLVED CALCULATED
RCVR SERIAL PULSE WIDTH HORIZONTAL
CHANNEL BUS NUMBER Us LINE RESOLUTION
2 1 572118 .18 us 433
2 1 572128 .19 us 410
2 1 571935 .23 us 339%*
2 1 572103 .19-,21 us 371-410
2 1 571836 .19 us 410
4 1 572118 .19 us 410
5 1 572118 .19 us 410
7 2 572118 .19 us 410
9 2 572118 .19 us 410
Date: 17 December 1979
Witnessed: Mr. Frank Uphoff, NADC

10’

*After realignment Pulse Width = .20 us or 390 lines

Test: Crosstalk at RF Output

Purpose: The purpose of this test was to measure crosstalk
(undesired signal coupling) between BUS 1 and BUS 2 at the
Receiver RF inputs.

Results:

1. No signals were detected on BUS 2 when all modulators
(TV Channels 2, 4, 5) connected to BUS 1 were active.
The Spectrum Apalyzer was set to maximum gain.

2. No signals were detected on BUS 1 when all modulators
(TV Channels 7, 9) connected to BUS 2 were active. The
Spectrum Analyzer was set to maximum gain.

Date: 17 December 1979

Witnessed: ‘r. Frank Uphoff, NADC

Test: Crosstalk at Receiver Video Outputs

Purpose: The purpose of this test was to measure crosstalk

(undesired signal coupling) between BUS 1 and BUS 2 signals
at the Receiver video output.




Resul

ts:

1. No signals were detected in the receiver video output
over the range of 0 to 10 MHz while monitoring BUS 2
channels. All modulators (TV channels 2, 4, 35)
connected to BUS 1 were active.

2. No signals were detected in the receiver video output
over the range of 0 to 10 MHz while monitoring BUS 1
channels. All modulators (TV channels 7, 9) connected
to BUS 2 were active.

Date: 17 December 1979

Witnessed: Mr. Frank Uphoff, NADC

11, Test: System Bandwidth

Purpose: The purpose of this test was to determine overall

system bandwidth from the Modulator inputs to the Receiver

outputs.

Results: The data indicates a mean -3 dB bandwidth of 3.03

MHz, and a mean -6 dB bandwidth of 3.48 MHz.

Data:

Receiver -3 dB -6 dB

Modulator Serial Bandwidth Bandwidth

Channel Number BUS MHz MHz

2 1-572118 1 1.07-4.05 .73-4.15
* 2-572128 1 1.07-4.17 .85-4.3
3-5719351 1 .83-3.9 .6-4.1

4-572103 1 1.25-4.,24 1.06-4,36

5-571836 1 .95-3.75 .68-4.0

4 1 1 1.26-4,16 .85-4.,3

2 1 1.08-4,27 .85-4,38

3 1 .75-3.75 .58-4,086

4 1 1.1-4.,08 .92-4,32

5 1 .83-3.35 .6-3.93

5 1 1 1.1-4.05 .8-4,2
2 1 1.1-4.31 .88-4.4

3 1 .85-4.0 .65-4,15

4 1 1.18-4.3 1.0-4.47

5 1 .9-4,23 .66-4,34

7 1 2 1.1-4,12 .75-4,22
2 2 1.36-4.36 .92-4.,5
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Data: (Continued)

Receiver -3 dB -6 dB

Modulator Serial Bandwidth Bandwidth
Channel Number BUS MHz MHz

3 2 1.05-4.2 .75-4.35

4 2 1.0-4.35 .87-4.55

5 2 .82-3.73 .66-3.9

9 1 2 101-4005 075-4015

2 2 1.5-4.55 1.0-4.7

3 2 1.05-4.17 .72-4,32

4 2 1.2-4.26 1-4.4

5 2 .76=3.5 .55-3.8

lReceiver was initially misaligned. Realignment resulted in

the above data.

Date: 19 December 1979

*Witnessed by Mr. Frank Uphoff, 17 December 1979

12. Test: Modulator and Demodulator Bandwidths

Purpose: The purpose of this test was to determine the
individual bandwidths of the modulators and demodulators
employed in the system.

Results:

1. The results indicate good conformity with idealized
response curves published for this equipment. These
idealized curves are shown in the following sketch:

IDEAL DEMODULATOR
RESPONSE

A

s/  _IDEAL MODULATOR \
/_ RESPONSE

PICTURE
CARRIER
CARRIER

N

N

N

S

] al
—.1&ain——————4JWHz ' |

[MIN | l I
| —**-——————45|WH1 |

i 1
6 MHz
ALLOCATED CHANNEL BANDWIDTH
FUNDAMENTALS OF TELEVISION ENGINEERING, GLENN M. GLASFORD,
McGRAW-HILL, 1955 Pg. 278.
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The data indicated that the picture carrier falls well
within the flat portion of the measured modulator

responses. Modulator upper frequency fall off, while
not ideal, appears to conform closely at the -6 dB
level.

The specification for the demodulator units indicates a
-6 dB bandwidth of 3.8 MHz. Measurements shown in the
data indicate close correlation with this specification.

3. The picture carrier, as depicted in the reference
sketch, should occur near the -6 dB level of the
demodulator response. Examination of the data for TV
channel 2 indicates the -6 dB level occurs at 55.3 “Hz
to 55.6 MHz for the various units. Picture carrier
assignment for channel 2 is 55,25 MHz indicating the
demodulator responses were positioned reasonably close,
Positioning of the response is controlled by the DC
voltage applied to the varactor tuner.

Modulator Bandwidth Data

-3dB -3 dB -6 dB -6 dB .
Bandwidth fa Bandwidth A !
Channel MHz BW MHz BW :
2 .28-5 4,72 .12-5.4 5.28
4 .28-5 4,72 .12-5.4 5.28 ,
5 .28-5 4.72 11-5,4 5.29 ‘
7 .9-5 4.10 .3-5.4 5.1
9 .8-4.8 4,00 .5-5,2 4.70
Demodulator Bandwidth Data
Recvr -3 dB -3 dB -6 dB -6 dB
Serial Bandwidth 1) Bandwidth &
Channel Number MHzZ BW MHZz BW
2 572118 55.5-59.1 3.6 55.3-59,2 3.9
4 572118 67.7-71.2 3.5 67.5-71,3 3.8
2 572128 55.7-59.3 3.6 55.4-59,4 4.0
4 572128 67.9~-71.4 3.5 67.6-71.5 3.9
2 572103 56-59.5 3.5 55.6-59,57 3.97
4 572103 68-71.5 3.5 67.7-71.6 3.90
z 571836 55.8-59.4 3.6 55.6~59.6 4.0
4 571836 67.9-71.5 3.6 67.5-71,5 4.0
Date: 17 January 1980




13.

Test: System Operational Demonstration

Purpose: The purpose of this test was to demonstrate full
system operation with modulation applied to all transmitters,
and, in addition, to compare a direct video signal to a bus
processed signal.

Discussion: During this test, all modulators were active
with the following modulation applied:

Modulator
TV Channel BUS Type Modulation
2 1 Gray Scale
4 1 Color Program (TV Monitor Test)
5 1 Crosshatch Pattern
7 2 Gray Scale
9 2 Digital Signal =1 Mbps

A high resolution black and white monitor and a color monitor
connected to the receiver video outputs were used to observe
the TV-type signals. An oscilloscope connected to a receiver
video output was used to observe the digital signal.

Results:

1. All channels exhibited good picture quality with no
interference observed from adjacent channels on adjacent
bus structures.

2. The comparison of the direct link (relay switched
signal) with the same bus-processed color signals
resulted in bus signals exhibiting a slight increase in
overall picture noise level, coupled with slight flesh
tone changes. Neither effect appeared objectionable.

Date: 18 December 1979

Witness: Mr. Frank Uphoff, NADC
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SECTION IV

DIGITAL INTERFACE SIGNALS

A. GENERAL

The digital interface signals for the Wideband Multiplex Sys-
tem can be categorized within three major areas:

Receiver Control
Receiver Built-In Test
Transmitter Built-In Test

B. RECEIVER CONTROL

Each receiver is designed to accept control inputs from two
independent sources, such as external computers or the Receiver
Test Simulator. In the event both external sources attempt simul-
taneous control, or faults occur in the external sources/lines,
the decision logic contained in each receiver will determine the
controlling source. This is accomplished by accessing the status
of the command lines originating from each source. The logic
states of the command lines together with the resulting receiver
response is contained within the specification for the Wideband
Multiplex System 78-1511A dated 15 October 1979 and reproduced
later in this section. When valid commands are received, the ex-
ternal controller (source) will control both the receiver operat-
ing channel (frequency) and bus selection (bus 1 or 2).

Figure IV-1 depicts the necessary connections and hardware
required to externally control the receiver. Recommended differ-
ential line drivers type 26LS31 are available from Advanced Micro
Devices, Inc. Twisted pair wiring is also recommended at each
differential output as shown.

Individual devices and lines for each receiver (demodulator)
can be implemented (repeat Figure IV-1's devices and wiring for
each receiver) or a bus structure can be created by wiring re-
ceiver inputs in parallel. If a bus structure is implemented,
the 120 ohm termination resistors within each receiver differ-
ential input must be removed with the exception of one receiver
at the far end of the bus. This modification is essential to
prevent excessive driver loading. Since the logic levels are
continuous (latched) for each control state, line reflections and
the associated difficulties with clocked data are minimized.
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ollowing describes the requirements for external re-
ntrol and is extracted from the referenced specifica-
should be noted that:

all signals are TTL levels, i.e., 1 = voltage level X
2.5V £ 3.0V, and 0 = voltage level 2 0 V L 0.6 V

all logic states 1 or O shown are referenced driver
(26L.831) data input terminals

all input levels must remain in a continuous logic state
for each defined operating condition.

Remote Controls Control by application of remote

digital signals shall be provided to enable selection of
receiver channel and VHF input bus. Provisions for
remote control from two independent sources of frequency
and bus selection shall be provided. The remote source
(A or B) controlling these parameters shall be deter-
mined by the command line status from each source. The
front panel MODE switch must be positioned at REMOTE to
enable external control.

Channel (Frequency) Two sets of identical input channel
control lines shall be provided for receiver frequency
control from two sources. Each set of input control
lines shall consist of four differential receivers as
shown in Figure 1V-2, with a terminated input of 120
ohms. The channel frequency shall be selected by a
digital code {(referenced to the driver (26LS31) data
input terminals) per the following table:

nel Driver Data Input Lines
tion 8 4 2 1

e O O re ot bt s e s
= = COC O e
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DATA
INPUT
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DRIVER RECEIVER
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—_— 12082 DATA
261531 261532 OUTPUT

1
- -

Figure IV-2. Control Interface

Bus Select Two sets of identical input bus select con-

trol lines shall be provided for selection of bus 1 or

bus 2 from two sources. Each set o¢ input r~ontrol lines
shall consist of one differential recelver as shown 1
Figure [V-2 with a terminated input of 120 ohms., Bus
shall be selected when a "0" level 1s applied to the
driver (26LS31) data input terminals (Figure V-2 and
bus 2 selected when a "1" level is applied o the driver
data input terminals.

.

Command Two sets of identical input command lines shall
be provided to establish which external source will ¢on-
trol receiver frequency and bus selection. ¥Tach set ¢
input command lines shall consist of two differential
receivers as shown in Figure IV-2 with terminated power
inputs of 120 ohms. With the front panel MODE swit:h
positioned in REMOTE, receiver f{requency and bus selec-
tion will be determined by the status >f the command
Lines (referenced to the driver 26L331 {ata input term:-
nals) per the following table:

o)
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Command Lines

Source A Source B .
1A 2A 1B 2B Receiver Control

0 0 0 0 LOCAL

0 0 0 1 LOCAL

0 0 1 0 SOURCE B

0 0 1 1 LOCAL

0 1 0 0 LOCAL

0 1 0 1 LOCAL

0 1 1 4] SOURCE B

0 1 1 1 LOCAL

1 0 0 0 SOURCE A

1 0 0 1 SOURCE A

1 0 1 0 LOCAL

1 0 1 1 SOURCE A _
1 1 0 0 LOCAL ‘
1 1 ] 1 LOCAL

1 1 1 0 SOURCE B

L 1 1 1 LOCAL

When the command line code generates LOCAL, the receiver
channel and bus selection will be determined by the corresponding
front panel control settings.

. RECEIVER BUILT-IN TEST (BITE)

Digital output signals have been provided to enable external
assessment of receiver operational status. These signals in-

clude:
e Receiver operating channel (frequency),
° Local/Invalid command,
e Bus selected, and
® Receiver video output.

All outputs are configured with differential line drivers type
26LS31 designed to drive twisted pair wiring with type 26LS32
differential line receivers as shown in Figure IV-2. The follow-
ing describes the requirements for external receiver (demodu-
lator) BITE monitoring. It should be noted that:

® all signals are TTL levels

o all logic states 1 or O are referenced to the driver
(26LS31) data input terminals, and

' all output levels remain at a continuous logic state for
each defined operating condition.
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(1) Remote receiver status outputs

(2) Receiver operating channel

in the following manner:

The receiver operating chan-
nel will be present on four differential drivers coded

Capability for remotely
assessing receiver status shall be provided in the form
of digital outputs configured with differential drivers
(26LS31) as shown in Figure IV-2.

Operating Driver Data Input Lines
Channel 8 4 2 1
1 0 0 0 1
2 0] 0 1 0
3 0 0 1 1
4 0 1 0 0
S 0 1 0 1
6 0] 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
0 0 0 0 0

(3) Advisory outputs

Output
Identification

Driver Data Input Lines

The following advisory outputs shall
be available from individual differential drivers:

LOCAL/INVALID COMMAND
BUS SELECTED

RCVR BITE (VIDEO)

D. TRANSMITTER BUILT-IN TEST (BITE)

The transmitter terminal RF output shall be continuously
monitored and reported as a digital output.
provided from a differential driver (26LS31) per Figure IV-2. A
"1" level on the driver DATA INPUT line shall represent loss of

RF output.

it

1

0

1

BUS 1,

LOCAL/INVALID COMMAND

1 =

FAULT (NO RECEIVER
OUTPUT SIGNAL)

This output shall be

BUS 2




SECTION V

HARDWARE REDUCTION

A. GENERAL

The present system was built without regard for minimum
physical size. In order to estimate the minimum physical size
required by the Wideband Multiplex System, the following assump-
tions have been made:

1. Present state-of-the-art techniques shall be used.

2. Development of custom devices using Large Scale Integra-
tion (LSI) shall not be considered.

3. Specifications relating to performance and operation of
the new hardware shall be equivalent to those of the
present Wideband Multiplex System, with the exceptions
noted below in 4.

4, Deletion of the audio processing function and internal
power supplies shall be assumed. It shall also be assumed
that the necessary DC voltages are available externally.

B. MODULATOR

The present modulator (transmitter) unit is designed for stand-
ard 19-inch rack mounting. It occupies a volume of approximately
1800 cubic inches. Deletion of unused functions and substitution
of a Surface Acoustic Wave (SAW) filter for the presently used
discrete vestigial sideband filter will significantly reduce the
volume required. Coupling these changes with other circuit and
component changes results in an estimated volume of approximately
40 cubic inches for the required circuitry.

C. DEMODULATOR

The present demodulator (receiver) unit is designed for
standard 19-inch rack mounting. It occupies approximately 665
cubic inches., Deletion of unused functions, aleong with other
circuit and component changes, results in an estimated volume
requirement of approximately 25 cubic inches for the new circuitry.




D. SYSTEM PASSIVE ELEMENTS

Signal combiners, directional couplers, and signal splitters
are all available in reduced sizes from vendors specializing in
these components. The devices are available for direct mounting on
the circuit boards or with connectors.

The present eight-input port combiner, designed for standard
19-inch rack mounting, occupies a volume of approximately 50 cubic
inches. A miniature version is available requiring a volume of
approximately 9.4 cubic inches (not including connectors).

The two-port signal splitters currently occupy a volume of 1.1
cubic inch, while miniature versions of similar devices require
approximately one-half of this volume.

The present directional couplers require approximately 7 cubic
inches. The miniaturized directional couplers occupy approximately
.35 cubic inches, and further volume reductions could be made if
the couplers were incorporated into the demodulator unit.

Connector and coaxial wiring sizes can also be reduced in volume by
one-half if miniaturized versions are used.
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APPENDIX A

LIST

WIDEBAND

Modulator, Model
\lodulator, Model
Modulator, Model
Modulator, Model
Modulator, Model
Demodulator, Mod
Demodulator, Mod
Demodulator, Mod
Demodulator, od
Demodulator, Mod
Signal Combiner,

4-Way Signal Splitters,
Directional Coupler,

Receiver Control/Test Simulator
With Control Cable

Rolls 50 Ft. Coaxial Cable
19" Equipment Rack Height
Coax Cable and Power Strip
19" Equipment Rack Height
Coax Cable and Power Strip

OF EQUIPMENT

IN THE

MULTIPLEX SYSTEM

Item

CCM-AB-2
CCM-AB-4
CCM-AB-5
CCM-AB-7
CCM-AB-9

el
el
el
el
el

UD-283A
UD-283A
UD-2834A
UD-283A
UD-283A

Model HCS8

Model 1597A
Model DCT4-19

Serial No.

A0836032
40836013
A0836019
10836256
40836238
571836
572118
572128
571935
572103
N/A
N/A
N/A
N/A

N/A
N/A

N/A




APPENDIX B

LIST OF SCHEMATICS WITH GE MODIFICATIONS

Receiver Control/Test Simulator for Video Multiplex System B-2
Built~in Test for CCM-AB (Part of Video Multiplex System) B-3

Control Logic for UD-283A Demodulator (Part of Video B-4
Multiplex Systemn)
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Instruction Manual for "COMMANDER MODULATOR"
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operation,
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JERROLD ELECTRONICS CORPORATION

A subsidiary of
GENERAL INSTRUMENT CORPORATION

INSTRUCTION MANUAL

435-439-03

“COMMANDER MODULATOR” EQUIPMENT
Modeis CCM-A", CCM-AB", and CCM-C~

Fig. 1 Commander Modulator for Qutput Channel 6—Front View

DESCRIPTION

Models CCM-A* and CCM-AB® are designed for CATV,
MATV, ETV, or similar video and sound distribution systems.
Installed at the head end, the unit serves as a single-output
channel modulator, which accepts video and audio signals
from any local source and generates a standard television
channel for distribution over the system. Each modulator is
factory-equipped with the IF-to-output channel converter
module necessary for producing the channel designated by
the user.

Model CCM-AB*® is the same as Model CCM-A*® except
Model CCM-AB?® is provided with an audio matching trans-
former which permits the use of a balanced audio input.

Model CCM-C® is the same as Models CCM-A* and CCM-
AB* except that instead of an audio modulator module it has
4 sound carrier module which accepts 4.5 MHz aural sub-car-
rier signals and is primarily intended for use as an interface
with microwave terminals. Model CST-4.5 extemal audio/
video separator is required in such applications.

CCM equipment is designed to meet FCC specifications for
equipment of this kind.

Because the power supplv and output channel modules are
the same as those used in Jerrold Channel Commander II
equipment. the number of spare modules of this tvpe can be
kept to a minimum wherever both equipment types are used
together. In addition, the housing is phvsically the same for
hoth tvpes; hence, both Channel Commander II and Com-

C-

mander Modulator equipment can be mounted harmoniously
in the same rack and interconnected as required by head end
design. The necessary mounting screws are shipped with the
equipment.

Fig. 2 illustrates a typical head end where both units are
used.

Models CCM-A*® and CCM-AB*® house the following plug-in
modules.

1. MODEL DEP Delay Equalizer
This module provides interface between the incoming
video signals and the video modulator module and has
two basic functions:

a. to pre-distort the phase-frequency characteristic of
the incoming video to conform to standard FCC
pre-distortion requirements.

b. to pre-distort the phase-frequency characteristic of
the incoming video to equalize the variation in
phase-frequency characteristic introduced by vest-
gial sideband transmission.

2. MODEL VIM Video Modulator

This module accepts the video signal from the DEP
module and modulates the signal onto a 45.75 MHz
carrier. The output of the video modulator 1s a broad-
band double-sideband modulated carrier. The unit also
provides a 45.75 MHz carrier reference signal required
by the audio modulator module Mode!l AMM. or the
sound carrier module Model SCM. A modulation contrnl
is provided on the VIM front panel.

T U
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3. MODEL VSB Vestigial Sideband Filter MODEL CCM-C*
This module accepts the 45.75 MHz video modulated This umit eomprises all the ubove modules except that it has
carrier from the VIM module and the 41.25 MHz sound an SCM module mstead of the AMM.
carrier from the AMM or SCM module and provides a
composite video-sound IF signal to the IFC module. 1. MODEL SCM Sound Carrier Module
The vestigial sideband amplitude frequency character-
istic is developed in this unit. This transmission mode This module accepts the 4.5 MHz aural sub-carner and
makes the CCM equipment usable for adjacent chan- the unmodulated 45.73 MHz reference signal for mux-
nels. ing sn order to provide a sound carner output of 41.23
MHz. A CARRIER 1 EVEL control is provided on the
4. MODEL AMM Audio Modulator SCM front panel.

This module accepts an either 600-ohm balanced or un-
balanced audio input and provides the standard fre-
quency-modulated 41.25 MHz sound carrier. The AMM
front panel has the deviation and carrier level controls
as well as test jacks necessary for monitoring and ad- 1.  MODEL CST4.5 Video/Audio Separator

justing deviation and audio. Model CST-4.5. a required option on CCM-C* equip-
ment, 15 used at microwave terminals for separating the
+.5 MHz aural sub-camer from the video carrier before

ACCESSORY EQUIPMENT

5. MODEL IFC-* (SER. 2) IF-to-Output Channel Converter

Th{s module is a crystal-controlled converter/amplifier application to the CCM-C*. The unt is a three terminal
whxcb accepts [F signals from the VSB module and network which accepts the combined video and aural
provides a smglg channel output as specified by the sub-carners at its nput and provides separate video and
user. The operatu.)nal. output level is set in. accordance 4.5 MHz outputs. Separation 15 accomplished without
Wl.th sy'stem application and as described in the oper- loss to the video output and with a 10 dB loss to the
ational instructions. The necessary control and test jacks 4.5 MHz aural sub-carner. Terminal Match is specified
are provided on the IFC-* (Ser. 2) front panel. One of at 18 dB over a frequency range of 30 Hz to 4.18
five basic modules is supplied, each factory-tuned to \MHz ’

cover one channel in either the sub-band, low-band,

mid-band, high-band, or super-band. 2. MODEL PBF.* Bandpass Filters

6. MODEL PSC-2 Power Supply Whenever non-standard TV channels are distributed in
Power supply PSC-2 operates from a 100 to 130V 60Hz a system, or where by svstem design the modulator out-
or a +24 VDC source. It provides a regulated 20 VDC put is higher than +354 dBmV, the use of these filters
output and has foldback current limiting capability. A is strongly recommended. Jerrold makes available on
power on-off switch, a pilot lamp, and DC test jacks special order single-channel bandpass filters. These fil-
are provided on the front panel. All CCM-* versions ters are the same as those used with Channel Com-
consume 20 W of power. mander II equipment under similar circumstances.

4875 MHz PLUS 41,25 MH2

et
vioEQ vse | s2sm )
T 4575 MHz MOO. I ! our -
| 45,75 MHz CW T
1

’ AMM
3 oeEP ViM PSC OR
- SCM

1FC
it

i MODUL ATION DEVIATION CARRIER RF

‘ {AMM ONLY) LEVEL LEVEL

Fig. 3 CCM Equipment—Functional Block Diagram

C-4




SPECIFICATIONS

1.  VIDEO SECTION

-

input impedance
Input Type
Input Level

Output Level
Output Frequency

Output Amplitude, Frequency Response
Tilt/Sag
Differential Gain

Differential Phase

Group Delay Response
AC Hum and Noise

75 12, unbalanced YSWR 1.38:1 max.

Composits Video, SYNC Negative.

Continuously variable, 0.50 V p-p min. for 87.5%
depth of modulation,

<45 dBmV to 4-60 dBmV.

Any Standard VHF Channei, 2-13; Sub-Band, T7-
T11; Mid-Band, A-1; Super-Band, J-R.

Within =1 dB of ideal demoduiated response,
1% max. on 60 Hz square wave.

1 dB max. at 87.5% depth of modulation, 10%,
50%. 90% APL,

2° max. at 87.5% depth of modulation, 10%,
50%, 90% APL Adjustment provided to obtain
minimum differentiai phase at operating level.

Conforms to FCC predistortion requirements,
60 dB befow 100% modulation.

Syne. Compression 0.5 d8 max.
2. AUDIO SECTION
A. CCM-A*, CCM-AB*
Input Type Baseband Audio.
Input Impedance 600 (2, unbaianced-—CCM-A*.
600 1, balanced—CCM-AB".
Input Levei Vanable, 0.5 VRMS, (—35 dBmV) minimum for 25

Amplitude, Frequency

Harmonic Distortion

kHz deviation.
50 to 15,000 Hz =1 dB, including standard pre-
emphasis.

1% max., 50 to 15,000 Hz =25 kHz deviation.

Operating Ambient
Temperature Range

Carrier Stability =1 kHz, referred to video carrier.
FM Hum and Noise 60 dB below =25 kHz swing.
41.25 MHz Output Level 6 dB below video carrier, max.
8. CCM-C*
Input Type 4.5 MHz FM.
Input Level SmV msmin,
Input !mpedance 75 £}, unbalanced.
41.25 MHz Output Level 6 4B below video carrier, max.

—20°F to - 120°F.

C=3




INSTALLATION

1. CONTROLS AND CONNECTIONS

Before any attempt to install and operate CCM equipment, hecome familiar with the functions of the vanous controls,
test points and connections.

UNIT DESIGNATION DESCRIP. & SCHEM. REF. | POSITION FUNCTION
Power Supply PSC-2 Power $101, SPST On Energizes the equipment.
Switch - -
off De-energizes the equipment.
+20VDC J101, Tip Jack — For testing Power Supply OC output.
GND 1102, Tip Jack -
—- DS101 Pilot Lamp —_ indicates Status of Power Supply.
— Pot., R109 —_ Factory-set for +-20 VDC.
Video Moduiator Modulation i Pot., R302 O max. | For adjusting depth of modulation.
Audio Modulator Deviation Pot., R568 O max. | For adjusting depth of sound carrier.
Carrier Level Pot., R526 (ymax. | For adjusting IF level of sound carrier.
Deviation Test 1502, Tip Jack _ For monitoring deviation of sound carrier with
GND 1503, Tip Jack oscilloscope.
Audio Test 1501, Phone Jack - For monitoring modulation quality and deviation of
sound carrier on 500 {2 audio.
4.5 MHz Modulator Carrier Level Pot., R608 C\,max. For adjusting IF leve! of sound carrier.
IF—to Channel RF Level Pot., R403 Omax. For setting the video and aural RF carners.
Canverter (Ser. 2 IF Test —30 dB Test Jack - For monitoring the video and aural IF carriers.
Vestigial Sideband Filter | SND IF IN J701. Connector - Input terminal for sound signal.
viD IF IN J702, Connector -~ Input terminal for video signal.
If OUT 1 1703, Connector - Output terminai for combined video and sound.
T
4.5 MHz and Video Video and Sound 1 801, Connector - Input terminal for combined video and sound.
Separator Video I 1802, Connector — 1 Video output terminal.
4.5 MHz TL 1803, Connector -_ 4.5 MHz sub-carrier output terminal.
Rear Panel of Housing Terminal Block T8l 1 Input terminal 600 2, Unbalanced audio—
Model CCM-A*.
Input terminal 600 N, Balanced audio—
Model CCM-AB*.
l 2 Ground Terminal.
; 3 Not used—Model CCM-A*, [nput terminai 600 (1,
1 Balanced audio—CCM-AB".
i | 4 For connection of OC microammeter to measure sound
| l carrier level,
} i ,r 5 For connection of DC microammeter to measure sound
L i i carrier deviation where AMM module is used.
- Output | 1. Connector l — RF output terminal,
‘llnnut " 14, Connector - Video input terminal.

145 MHz
|

lL 15. Connector

Aurai sub-carner input terminal.
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ADAPYTING THE COMMANDER MODULATOR
FOR IF PROGRAMMING

The Commander Modulator must be adapted for IF
programming before rack mounting. Proceed as de-
sertbed below.

Construct two 18-inch coaxial cubles with appropriate
connectors at both ends.

Remove the screws holding the cover on the rear top of
ti:e unit and remove the cover.

Remove the button caps from holes [2 and |3 on the
cear panel of the housing. Instail s 5. 187 diameter fe-
male coupling connectar into each hole. 2 will serve as
the IF input terminai and J3 will serve as the IF out-
put termnal.

Disconnect and remove the jumper between the IF IN
terminai [406 on the IFC Ser. 2) module and the IF
OUT terminal JT03 on the VSB module. Then connect
me of the two jumpers between J3 on the rear panel
and the IF OUT termunal J703 on the VSB module.
Connect the second jumper between |2 on the rear
panei and the IF IN terminal [406 on the I[FC (Ser. )
module.

The nnit can now be rack-mounted.

RACX-MOUNTING

Commander Modulator unuts should be rack-mounted so
that thetr outputs can be mixed in the most optimum
manner with the outputs of nther head end equipment.

Use all four 10-32 < %" screws supplied with each unut
10 ensure 3 sturdy mount.

QUTPUT CONNECTIONS

There are several methods currently practiced by sys-
tem designers for combuung the vanous outputs of
head end equipment. Jerrold recommends the use of
“irectional couplers for separately combining the vanous
bands and then muxing the outputs of these bands bv a
combiming network into a single line. This method of-
ters all the advantages attendant with tugh 1solation be-
tween individual units. Fig. 2 illustrates and the follow-

ing procedure describes this method.

Mounting holes for Jerrold DC-* couplers are provided
near the output termmnals on the Commander Moduia-
tor rear panel.

tZonstruct the requured number of coaxial jumpers and
»quip each jumper end with an appropriate connector.
Tumper length 15 not cnitical. DO NOT vet connect the
‘umpers to the nutput termnais on the modulator rear
aanel.

4.4

5.1

5.2
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Where necessarv install appropriate bandpass filters,
connect the flters between the Commander Modulator
OUTPUT terminals and the associated DC-* couplers.

INPUT CONNECTIONS

Video nput. Connect the video source through a 75
vhm coaxial cable, equipped with appropriate conuec-
tors, to the video INPUT Terminal |4 on the rear panel
of the modulator.

Audio nput. Model CCM-A*®, connect the 800-0ohm un-
balanced audio source through a pair of wires (prefer-
ablv color-coded) to termunal block TBl on the mod-
ulator rear panel, using termunal 1 for signal input and
terminal 2 for yround connection. Model CCM-AB® is
equipped to accept a 600-ohm balanced audio source.
Connect the audio signals wires to TB1 termunals 1 and
3. connect the shield to terminal 2, circuit ground.

Aural sub-camner input. Connect the 4.5 MHz aural sub-
carner source through a 75-ohm coaxial cable, equipped
with appropnate connectors, to the 4.5 MHz IN ter-
minal |5 on the modulator rear panel.

OPERATION

1.1

This procedure will require the removal and insertion of
one or more modules of the Commander Modulator;
the use of a Model EXM-1 module extender is recom-
mended.

SETTING DEPTH OF VIDEQO MOOULATION

ADJUSTMENT WITH A FIELD STRENGTH METER
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1.1.2

Fig. 4 Test Set-up for Adjusting Depth
of Video Modulation

Connect the OQUTPUT termunal J2 on the modulator
rear panel through a vanable attenuator to the RF IN
jack on 1 field strength meter, and the VIDEO OUT
jack of the field strength meter to the verticai input
jack of an oscilloscope set for DC coupbing as ilus-
trated in Fig. 4.

Switch on the Commander Moduiator and test nstru-
ments, For a staircase presentation set *he sciiloscope
vertical sensitivity of (L5V cm, sweep rate *o 20 usec
cm. and the svnc to ntemal For program video set
the sweep -ate to 2 msec ¢m and the svnc 'o hine.
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1.1.3 Tune the FSM to the camer frequency of the video
output signal and set the FSM step attenuator to obtan
a meter reading between 0 dB and 10 dB.

1.1.4 Remove 30 dB from the FSM step attenuator and then
turn the Modulation control on the VIM module clock-
wise to obtam 4 video waveform display on the oscil-
loscope; continue to increase the modulation until peak
clipping 1s displaved, slightly reduce the modulation
just below that level.

1.1.5 Insert attenuation into the vanable attenuator corres-
ponding to the desired depth of video modulation.
18 dB for 85.5%
16 dB for 84.0%
15 dB for 50.0%
12 dB for 75.0%
11 dB for 70.0%

1.1.6 Increase the vertical sensiivity of the osailloscope to
0.05V CM and adjust the presentation so that the svnc
tips are displaved on a convenient graticule line.

1.1.7 Remove the attenuation inserted in the varable atten-
uator in step 1.1.3, adjust the modulation control until
the peaks of the video waveform cvincide with the level
established in step 1.1.6.

NOTES

a. Where the video source signal does not include a
VIT signal as the maximum white level reference. it
is recommended that the depth of modulation be set
at 80% or less to prevent over-modulation later on.

b. Since the field strength meter has a relativelv nar-
row band detector, it may be necessarv to reduce
the maximum depth of modulation from 87% to al-
low for the contnbution of high frequencv com-
ponents.

1.2 ADJUSTMENT WITH A PASSIVE DETECTOR

A passive 75-ohm detector may be substituted for the
field strength meter 1n Fig. 4.

1.2.1 Proceed as in 1.1.1 through 1.1.7 except that the mitial
oscilloscope vertical sensitivity setting 1in 1.1.2 will de-
pend on the detector sensitivity. Adjust for a full scale
display as before in 1.1.4.

1.2.2 Detector low-level nonlinearity mav cause loss of res-
olution and accuracy. particalarly at lugh depth of mnod-
ulation settings. In addition, the AMM audio module, 1f
used. should be unplugged to remove the sound carnier
from the output signal.

1.3 ADJUSTMENT WITH A TELEVISION
DEMODULATOR

A standard television demodulator such as  Jerrnld
Model CCD-® mav he used m plice of the field
strength meter in Frg 4

1.3.1 Adjust the sttenuator as required to provide an uper-
atwnal wwput level to the demodulac.r. A 75-0hm ter-
mmation must be provided at the osalloscope mput.

1.3.2 Adjust the demodulator for an uperational output fevel.
The osailloscope graucule nav now be cabbrated in
depth of modulation percentage as follows:

1.3.3 With direct-coupled video output.

a. Adjust the oscilloscope vertical sensitivity and posi-
tion controls so that the sync ups comcide with the
bottom line of the scope graticule and the top gra-
ticule 1s at OV DC.

b. The graticule may now be read Jdirectly and linearly
in depth of modulation percentage from bottom to
top.

¢. Example: for 87T4% depth of modulation, with an 8
cm graticule, adjust the MODULATION control on
the CCM unul the peaks of the video reach to the
T cm level For 75%, the peaks should reach the 6
em level.

1.3.4 With AC coupled video output 1t will be necessarv to
use one of the following methods to locate the zero vol-
tage or 100% depth of modutation level on the uscillo-
scope display.

4. A 100% reference line can be gencrated bv inserting
a high-speed RF chopper or switcher between the
demodulator channel mput and the modulator chan-
nel output. It mav be necessary to operate the de-
modulator in the manual gain control mode. Adjust
the oscilloscope vertical sensitivity and positionung
so that the sync tips lie on the bottom graticule line
when the chopper generated 100% reference level
comcides with the top graticule line. The depth of
modulation may now be set as in step 1.3.3. except
that it will be necessarv to readjust the vertical po-
siion control to keep the svuc in the correct position
on the graticule

b. If a chopper 1s not available crease the MOD-
ULATION control setting until clipping or Hatten-
ing of the video peaks 13 observed. Now adjust the
ascilloscope vertical sensitivitv and position controls
so that, with the svnc tips on the bottom graticule
line, the level of chipping 15 at the top line of the
graticule. Now reduce the MODULATION contral
setting to obtan a4 displav wwhase peak-to-peak am-
phtude, expressed i percent of fuil scale, 1s ol
to the desired percent depth of modulatiom

1.4 ADJUSTMENT WITHOUT INSTRUMENTS
Two methods for setting modulation th-p(h usng onh
a conventional telesision braadeast receiner are avail-
able. While having somewhat less acentacy than the
above methods. they are satsfactory fr many apphica:
tions and are especiallv soted o those inowhich broad
cast signals are processed v demoaniation o semod

alation

1.4.1 Comneet the Channel atpat o the awdglator atabiy
t

attennated Yoo edevision receiver




1.4.2 If broadcast “a” signals are avalable:

a. Adjust the MODULATION control until the overall
contrast level of the picture 15 comparable to that of
4 broadcast program.

b. In the case where a broadcast signal is demodulated
and remodulated, this method can be considerably
improved by providing 4 means whereby the re-
ceiver can be quicklv switched between the “off-
aur” signal and the (re) modulator output. Adjust
the MODULATION control for contrast equal to
that of the directly received signal.

1.4.3 If no reference air signals are available proceed as fol-
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lows:

2. Adjust the MODULATION control unul whitening
and loss of detail can be seen in the bright areas of
the picture.

b. Reduce the modulation setting until no whitening
can be seen. If possible, this method of adjustment
shouid be performed when program matenial has a
verv high white content to avoid overmodulation at
at later time.

ADJUSTMENT OF AUDIO MODULATION

Several methods of operational setting of audio mod-
ulation on the AMM module are possible, most of which
rake advantage of the deviation and audio momitonng
arcwits buiit into the AMM. The methods descnbed
here are in order of preference, starting with the most
desirable one. The user will have to select one ‘or
which he has the necessary test equipment.

ADJUSTMENT WITH NORMAL INPUT

An FM Modulation Meter, such as Marconi Model
TF2300 and a Jerrold extender module Model EXM-I
are required for deviation adjustments which can be
made at anv one of three frequencies.

a. 4.8 MHz: Switch off the Commander Modulator
Power and remove the AMM module from its com-
partment. Insert the EXM-1 into the AMM com-
partment and actach the AMM to the EXM-I.
Switch the power back on. Connect the modulation
meter hetween ‘est point TP 502 - 4.5 MHz Test)
on the AMM pnnted aircwit board and chassis
ground. Slowlv adjust the DEVIATION control on
the AMM module for a =25 kHz indication on the
meter. Shut of POWER and restore the AMM
module to 1ts compartment.

b. 41.25 MHz: Shut »ff POWER, remove the IFC
Ser. 2) module from its compartment. Insert the
EXM-1 1n its stead and connect the modulation
meter to the hottom ftting on the front of the
EXM-1. Tum POWER back on and tum the CAR-
RIER LEVEL CONTROL on the AMM fullv clack.
wise. Set the DEVIATION control an the AMM
‘or a4 =28 kHz .ndication n the meter. Switch off

POWERP and restore the IFC :Ser. 2) module to
its compartment.

¢. Channel Sound Camer. Connect the modulanon
meter to the QUTPUT termunal |1 on the modula-
tor rear panel. Tum the CARRIER LEVEL CON-
TROL on the AMM module fully clockwise. Ad-
just the DEVIATION CONTROL on the AMM for
a =25 kHz indication on the meter.

2.1.2 OSCILLOSCOPE METHOD

4. Connect the vertical input of an oscilloscope to the
DEVIATION TEST and GND test jacks on the
AMM module.

b. Set the sweep rate to 10 msec:cm and adjust the
DEVIATION CONTROL on the AMM for a 0.20V
peak-to-peak deflection on audio peaks.

2.1.3 VU METER METHOD

a. Connect a bridging tvpe VU meter to the AUDIO
TEST jack on the AMM module.

b. Adjust the DEVIATION control on the AMM for a
reading of = 7TVU on audio peaks.

2.2 ADJUSTMENT WITH FIXED TONE

AUDIO INPUT

If a fixed tone input 15 used, the DEVIATION control
setting should be made with the tone level 7 dB hugher
than the antictpated peak level of the normal audio in-
put as measured on a standard VU meter.

2.2.1 USING AN OSCILLOSCOPE

1. Modei CCM-A®. apply 1 1 kHz tone from an audio
ocillator at the proper level to terminals 1 and 2 on
TBI on the rear panel of the modulator. Model
CCM-AB*®, appiv the audio input to termunals ! and
3 of TBI on the rear panel of the modulator.

b. Connect the DEVIATION TEST and GND test
jacks to the vertical input of an osalloscope and ad-
just the DEVIATION control for 0.20V peak-to-
peak deflection on the vsaiiloscope.

2.2.2USING A VU METER

2. Applv a | kHz tone as under step 2.2.1. above.

b. Connect 4 bndoing tvpe VU Meter to *he AUDIO
TEST rack on the ANMM module and adiust the DE.-
VIATION control for a reading of zero VU,

<. Altermnatively o a VU VMeter an AC Voltmeter mav
be used and the DEVIATION control idjusted to

{ive a meter reading of ) 78 V' rms.




3.

SETTING OF OUTPUT LEVELS

The IFC (Ser. 2) module may be uperated with a max-
imum RF video carner vutput level of ~60 dBmV and a
sural carrier output level of ~43 dBmV. These output
levels may be varied by adjustment ot the RF LEVEL
Cantrol on the tront panel. This control has a range of
greater than 13 dB. Any output level mav be used, al-
though a 10 dB pad 15 recommended for output levels
below 43 dBmV.

The above procedures should be followed for every
Cummander Modulator installed at the head end. When
checking head end output levels dunng system tests, it
may be necessary tu uadjust one or more of the Com-
mander Modulator vutput controls ta obtain satisfactory
system performance.

CIRCUIT DESCRIPTIONS

1.

MODEL VIM Video Modulator Module

The purpose of the video modulator module is to trans-
form a video input into a 45.75 MHz video modulated
IF output.

Video is applied to J301 and coupled across a lowpass
filter consising of L301 through L303 and C301
through C304 to the Modulation control R302. The sig-
nal, taken from the wiper arm of R302, is coupled
across R303 and C305 to the base of buffer Q301. The
signal is then emitter coupled to the base of amplifier
Q302. The signal 1s amplified and applied to buffer
Q303. CR3I0IL and C310 make up the AGC portion of
the amplifier. This AGC voltage is applied to Q304
and emutter coupled to the base of Q301. The video
output of Q303 is emtter cuupled through C309 and
R304 to the negative side of C305, to form a negative
feedback loop. The video output of Q303 is also in-
jected into the mixer stage through the center tap of
1solation transformer T301. C315 1s used to control the
differential phase of the output.

Integrated aircuit amplifier (305, crystal Y301, and as-
soctated circuitrv make up the 45.75 MHz osaillator.
The osaillator output 1s coupled across C318 and in-
jected into the mixer stage across transformer T302.
The osaillator output is also coupled across L304 and
C314 to J304, 45.75 MHz OUT Terminal. The signal is
then transferred to the AMM or SCM and IFC modules
where it 1s used as a reference carner.

Video modulated 45.75 Mz from the bndge mixer s
conpled from the secondarv of T301 across matching
network R316 throngh R31% to the Video [F OUT ter-
minal J303.

MODEL VSB Vestigial Sideband Filter

The purpose of the vestigial wdeband filter s to com-
bine the outputs of the AMM module or SCM module
and the VIN module.

The ciremt stages consist of a 41 25 \M{Hz bandpass fil-
ter at one inpit. o chrectional coupler at the second m-

put,and 2 4575 ML handpass Alter ar the sutput to
develop the vestmal sideband charactensties

41.25 MHz FM from the SCM or AMM enters the
VSB at input termunal ]701 where it 15 coupled by
C701 to a4 hugh-Q cnucally-coupled, double-pole filter
network consisting of C702, C703, C704, and L702.
This fiter rejects all frequencies other than 41.25.
MHz. The output of this filter i1s coupled through C705
to the directional coupler circwt. The second nput to
the duectional coupler is 45.75 MHz video from the
VIM appled through input terminal 702, and a “T”
pad cunsisting of R703, R704, and R705.

The directional coupler consists of R701, R702, and
T702. Its function is to combine the sound and video
camers at the ouput with high isolation between the
input.

The directional coupler output is then applied to a
bandpass filter having a high-pass section and a low-
pass section. The high-pass section consists of C706
through C710, L703 and L704. The low-pass section
consists of C711 through C715, L705. and L710. The
combined sections provide the desired vestigial side-
band characterisic. Composite video-sound IF is then
applied to output terminal J703 where 1t 1s jumpered to
the IFC (Ser. 2) module.

MODEL AMM Audio Modulator Module

The purpose of the audio modulator is to transform an
audio input nto a frequency modulated 41.25 MHz
output.

Transistor Q501, crystal Y501, and associated circwtry
make up a 4.6 MHz reference oscillator and prowvides
one input to the 100 kHz muxer Q502. The other input
is 4.5 MHz comuing from L-C oscillator Q505, CRS086,
and associated circwstrv. The 100 kHz output of Q502
1 coupled across a one-section Pi filter to an overdriven
amplifier Q503 which produces a 100 kHz square wave
This square wave is differentiated and appiied to the
base of 509.

Q5309 and Q510 make up a single-shot multvibrator.
This circust generates a pulse train of constant ampli-
tude and constant pulse width of approximately Jusec

Any increase or decrease in the 4.5 MHz frequency
will appear in the 100 kHz difference frequency as the
same amount of frequency change (1 kHz change at
45 MHz = | kHz at 100 kHz). This produces an
equivalent change in the 100 kHz pulse train output of
the multivibrator and a directlv proportional change in
the output of DC amplifier Q511. The pulse train 1s m-
tegrated out to develop a DC voltage which 1s a direct
function of the pulse tram repitition rate. This voltage
change 1s then amphfied bv the DC and modulation
amphfier Q512 and apphed to the voitage vanable ca-
pacitor CR508 in the 4.5 MHz osallator circuit. The
total polantv of this AFC loop 1s such that the voltage
“hange presented to the 4.3 MHz osaillator will move
ity oscilation frequency in a direction opposite to the
frequency change that produced the AFC voltage. The
£3 MH2 frequency oontrol R350 15 used to bring the
43 MHz to the exact frequency Changing 1ts setthing
~an he compared to changing the zero crossover nn 4
resonant tvpe frequency discrimunator.




Audio is applied to the base of Audio input amplifier
Q313 from pmn “A" of P50L. DEVIATION control
R568 is ued to set the wnput of the audio amplifier to
a level that provides 100% moduladon on audio peaks.
The audio signal 1s coupled across C344 and R358 to
the emutter of Q512, the DC and modulation amplifier.
Audio voltage vanations ire amplified, appear at the
coilector, and frequency modulate the 4.5 MHz oscil-
lator. Modulated 4.3 MHz is applied to the base of
muxer bufer amplifier Q508. Carmer level control R528
in the collector of Q506 adjusts the ampliitude of the
4.5 MHz applied to the RF mixer. TP502, 4.5 MHz
TEST, is provided for maintenance purposes.

The RF mixer consisting of T301, T502, and CRS07
through CR310 provides 41.25 MHz FM. This is ac-
complished bv muxing the 4.5 MHz modulated wnput
from the mixer butfer amplifier Q508 and the 45.75
MHz reference carner supplied by the video modulator
module. The 100 kHz pulse train is also applied to
audio buffer amplifier Q508. This amplifier provides
isolation between the single-shot multivibrator and the
15 xHz low-pass filter. The 13 kHz filter consisting of
L3505, L508, and C533 through C535 removes the 100
kHz component from the pulse train allowing the audio
frequency varations in the pulse train to pass through
the base of Q307, the audio monitor amplifier. The re-
constructed audio signal is amplified and presented at
the AUDIO TEST and DEVIATION TEST jacks.

IFC (SER. 2) IF-to-Output Channei Converter

The purpose of the {F-to-Output Channel Converter 1s
to transform the IF input to a TV Channel designated
bv the user. The Channel can be in the sub-band, low-
band. mid-band, high-band, or super-band.

The {ollowing description is representative of the sig-
nal dow in the IFC (Ser. 2) modules. Circuit configura-
tions and component values vary with band and indi-
vidual channels in each band.

IF 15 appled through [402 to 4 bandpass filter consist-
ing of inductors L401 through L404 and capacitors
C401 through C403. The signal is appled to an atten-
uation pad consisting of R402, R403A and B. and R404
and to IF TEST —-30dB test jack on the front panel.
RF LEVEL control R403A and B on the front panel al-
lows for adyustment of the attenuation provided by the
pad from a4 mimimum of 20 dB. The attenuated signal
15 then applied through T401 and T402 to a balanced
mixer consisting of CR401 throuzh CR404.

A shielded crvstal-controlled osallator, Models CCO.*
or [CO-*, consising »f Q901, Y301 and assocrated cir-
cuwtrvy generates the iundamental [requencv which is
used to convert the [F mput ‘o the Jdesired output. The
sscillator frequency i modules sutputing a high-band
or super-band channe! is joubled. The fundamentai fre-
quency s also doubled in modules outputing mud-band
channels E through [. The frequencv ioubling cirewst
consists of CR901, LIN3A .nd B. and assocrated car-
cuitrv. Modules outputing 4 'ow-band or ‘ugh-band
channel have a4 separate coaxial .able output from the
local ysaitlator. This lead ~hotid he onnected ta the ter-

munated storage facility for off channel conversions. The
output of the crystal oscillator 1s apphed to the bal-
anced RF muer through T401 and T402.

The output of the RF muxer 1s coupled through trans-
formers T403, T404. and a bandpass filter t0 an RF
amplifier consisung of transistors Q401, Q402, and as-
soc:ated circuwitry, a second stage using Q403 and the
output stage using Q404. Feedback is used to reduce
distortion 1 all three stages. The filtered output exits
the converter through J407.

MODEL SCM Sound Carrier Moduie

The purpose of the Sound Carner Module is to accept
a 4.5 MHz FM sound carrier and a unmodulated 43.75
MHz camer and mux these signals to provide a +41.25
MHz FM output.

The circuit stages consist of a vanable nput attenuator,
and RE amplfier, limiter, a butfer ampufier, a mixer,
and a output level control circuit.

The FM sound carrier 1s applied through input ter-
munal 601 to 4 vanable attenuator network consisting
of R801, R603 and potentiometer R602. The signal is
then coupled through C801 to a singie-tuned network
C604 and L602. The signal is then applied through
C605 to IC amplifier. limiter Q601 which removes any
amplitude vanations and provides a constant 4.5 MHz
output level.

The output of Q601 is tuned to 4.5 MHz by the net-
work consisting of L603 and C614. From there the sig-
nal is coupled through C615 to the base of butfer am-
plifier Q602. CARRIER LEVEL control potentuometer
R608 develops the output of Q602. The 4.5 MHz signal
from the wiper of R608 is applied to one mput of the
RF muxer. 45.75 MHz unmodulated, obtained from the
VIM module via [602, is appled to the second nput of
the RF mixer.

T601, T602. CR602 through CR605 make up the RF
muxer circuit. The muxer output in the form of 41.25
MHz 1s applied to output termunal J603 and subse-
quently jumpered to the VSB module.

MODEL PBF Bandpass Filters

The purpose of bandpass filters is to assisu in overcom-
ing semuadjacent channel overload problems at the
head end. They mav also be used sn the output >f
head end equipment to eliminate spunous signals.

The filters are a Chebvshev tvpe consisting of five
quarterwave length hellically wound resonators. Input
and output {rom the flters are through matching capac-
itors CB8 and Cl1 which are tied to the 7S5-ohm points
aof the end resonaturs. Coupling etfictency is determined
by the spacing between the resonators and fine adjust-
ment 15 accomplshed bv varving tnimmer capacitors
C7 through C10. The resonant frequencv of *he indi-
vidual resonators L1 through L3 is adyusted bv the
tuning screws in the center of each resonator. These
tuning screws assentially varv the capacitance shunung
»ach conl and are labeled C1l through 3
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MODEL PSC-2 Power Supply

The power supply model PSC-2 is designed to operate
from an input voltage of 100 to 130 V @ 60 Hz or
24 V DC. It delivers constant output voltage of 20 V
DC. This unit is arranged in a seif-contained plug-in
module for the Commander Modulator.

The input voltage is connected to pins A and C of the
plug-in socket P101. From Pin A this voltage is con-
nected to the fuse F101, the on/off switch, and to
transformer T101. A power indicating light DS10} is
connected from the emitter of Q101 to ground.

The secondary voltage of transformer T101 is applied
to bridge rectifier CR101-104. The rectified output is
fed to a filter consisting of capacitors C102-104, to the
collectors of the series regulator transistor Q101, reg-
ulator driver transistor Q102, and through resistor R114
and Zener diode CR 105 to ground.

The output passes from the emitter of Q101 through a
current semsing network consisting of R102, R103,
R104, R105 and thermistor RT101 to the 20 V DC out-
put pin H of plug P101.

Regulation is accomplished in the following manner:

The potentiometer R109 in the output voltage divider
circuit is adjusted to the desired voltage +-20 V DC.
The wiper of R109 is connected to the base of Darling-
ton amplifier Q104 which is referenced to Zener diode
CR108. Any change in the collector current of Q104
develops a change in the base voltage of the driver-
regulator Q102, which in tum drives the series pass
transistor Q101 into increased or decreased conduction,
thereby altering the base voltage on a negative feedback
basis. The collector load resistors for Q104, R113, and
R112 are filtered by C105 to remove ripple.

A portion of the voltage drop produced by the output
current flowing through R103 is developed across R104,
R105, and RT101. This voltage is applied through R106
to the base of Q103. When this voltage, because of an
overload. exceeds the semiconductor drop in the emit-
ter junction it turns Q103 on and the collector-emitter
current path of Q103 bvpasses the base-emitter signal

applied to Q101 and Q102, reducing their conduction
5o a3 to produce current limiting.

Foldback is produced by connecting R107 to a refer-
ence source formed by CR105 and R114. When the
output voitage drops during current limiting, an addi-
tional base current to Q103 flows through R107, mag-
nifying the effect of Q103 so that further limiting takes
place at a lower Joad current.

When the excessive load is removed, transistor Q103 is
tumed off and the circuit operates normally.

Capacitor C108 is placed across the output to stabilize
the regulator against reactive loads.

The positive and the negative potential are then con-
nected to pins H and E. respectively, of the plug-in
socket P101.

Pin F of P101 is provided to operate the power supply
from an external DC source of 24V. It is connected to
the collector of Q101 through diode CR108 which pre-
vents backup currents from fSowing through this path,
and the process of regulation is completed in the same
manner as described previously.

MAINTENANCE

1.

The solid-state circuitry with resulting low power con-
sumption should make the CCM-* equipment virtually
maintenance-free. Al that may be required for proper
operation are routine checks on signal levels and firm-
ness of cable connections.

Should it happen that for some reason a module be-
comes inoperative, it should be replaced with a spare,
and the faulty one be returned to Jerrold Electronics
Corp. Service Dept. where it will be repaired at no
charge under warranty conditions; otherwise it will be
repaired at a nominal charge.

Where qualified personnel desire to repair a module on
site, the parts lists and schematic circuit diagrams miven
here will facilitate bench testing and repairing the de-
fective unit.
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INSTALLATION OF MODEL CST-4.5

ON MODEL CCM-C*

). Slightly loosen two of the screws hoiding the VSB as-
sembly to the CCM-C*® rear panel, then mount the CST-
4.3 through its kevhole slots and re-ughten the screws;

See Fig. 8.

2.  Connect one of the jumpers supplied with the CCM-C*
between the VIDEQ terminal on the CST-.5 and the
INPUT terminal on the CCM-C® rear panel Connect

the second jumper between the 4.5 MHz terminal on
the CST-4.5 and the 4.5 MHz IN terminal on the
CCM-C* rear panel.

Mounted on Model CCM-C*

Fig. 6 Top View of Model CST4.5

CY-425

REPLACEMENT PARTS LIST REPLACEMENT PARTS LIST REPLACEMENT PARTS LIST
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JERROLD ELECTRONICS CORPORATION Instruction Sheet
A subsidiary of 435 _849__00
GENERAL INSTRUMENT CORPORATION

" UNI - DEMOD "

TELEVISION DEMODULATOR Model UD-283 A

DESCRIFTION

Model UD-2834 is designed for receiving all OFF-AIR television signals in the VHF and
UHF bands. Tuning is accomplished by modern varactor type tuners for all 12 VHF chan-
nels and for 3 UHF channels which can be preset by the user as required. The demeodulator
has automatic fine tuning circuitry ( AFT) for proper frequency acquisition and for pro-
viding the feedback necessary to maintain the quality of video and audio signals. The

video 1F, sound IF audio, sound AFT, and metering circuits are individual plug-in

type cards for easy servicing. The unit provides audio monitoring via a front panel speaker
and video monitoring via the rear panel auxiliary output jack.

SPECIFICATIONS

RF INPUT TV channels 2 through 13 and any S preselectable
UHF channels: separate 75Q VHF and UHF inputs.

RF TUNERS vVaractor type with automatic fine tuning ( AFT )

L.B_F SENSITIVITY 0 dBmV for high quality output.

NOISE FIGURE ., average VHF: 9 dB: UHF: 12 dB .

AUTOMATIC GAIN CONTROL Amplified sync derived.

IF REJECTION L 60 dB.

VIDEO IF: Bandwidth 3.% MHz at -8dB . for best group delav.
Adjacent Chl. Rejection | Video: 50 dB: Sound: 60 dB.

VIDEO OUTPUT . main output 1 V p-p: with 6 dB level control range.
auxiliary output 1 V i-p fixed, for monitoring.
AUDIO OUTPUT: main output 600 9 unbalanced, with audio level cuntrol, front panel
loudspeaker and volume control monitoring,
auxiliary output 600 2 unbalanced for remote monitoring of AFT action.
RF TERMINAL MATCH, at 75Q 15 dB minimum return loss, all terminals.
POWER REQUIREMENTS 117 V,60 Hz, £10%, approx.10 W,
INSTALLATION

1. Unpack the equipment and visually inspect it to ensure that no external damage was caused
during transport.

. Install the unit in a 19 inch standard relay rack or cabinet: use the four 3,'%" x 10-32 nickel-
plated mounting screws provided in the accessory bag.

[ &

OPERATIONAL SET-UP

1. Make sure the P'WR switch is in the 'off' position and that the fuse on the rear panel is
properly seated; then plug the line cord into a 117 V 3-wire ( grounded ) outlet,
2. Connect the coaxial cables, equipped with " F ' type connectors, carrving the VHF and UHF

C-36




signals to their associated rear panel terminals.

3. Connect the video and audio outputs to 2 TV monitor or to a modulator which feeds a
standard TV receiver, If desired, connect equipment for remote monitoring of AFT
action to terminal #2 on the rear panel. If desired, connect a TV monitor to the AUX
video output terminal on the rear panel.

CHART OF CONTROL AND CONNECTOR FUNCTIONS

a, Rear Panel

INPUTS, VHF

Off-air VHF channel input, 752 " F " type fitting.

CHF

Off-air UHF channel input, 75Q " F ' type fitting ,

il
VIDEO OUTPUTS , MAIN

Video output, single channel, 75Q $0-239 type fitting .

AUX

Video output, fixed 1 V p-p level, 75Q SO-239 type
fitting, for on-line video monitoring.

AUDIO OUTPUT, terminal =1

500 © unbalanced audio output.

terminal =2

Remote AFT monitoring.

terminal #3

common ground.

1 2 ASLO-BLO

Line tuse.

b. Front rPanel

PWR, ON

Lighted rocker switch applies AC to unit,

Channel Selector

Rotary Switch for selection of desired channel( A-H for THF)

FINE TUNING

Thumbwheel type control for presetting and fine-tuning
of desired channel,

AFT, ON Applies AFT operating mode.
OFF Bvpasses AFT circuitry.
LEVEL, VIDEO Permits adjustment of MAIN video output level.
AUDIO Permits adjustment of AUDIO OUTPUT level at

terminal #! on rear panel with terminal #3 as common ground.

MONITOR VOLUME

Volume control for front panel loudspeaker.

Meter Mode Switch, AFT

Indicates VU-~Meter status of AFT action,

VIDEO

Indicates VU-Meter status of video output level.

AUDIO

Indicates VU-Meter status of audio output level.

1. Set the PWR switch to the ON position and allow 30 minutes warm-up for the oscillator circ-
uitry to stabilize with normal operating temperature.

[o PR

. Set the AFT toggle switch to the OFF position.
. Turn the channel selector to the desired channel; the channel number ( 2-13,0or 14 to 33 group

will also appear in the slot of the FINE TUNING conwrol.

-4

Use the thumbwheel for placing the red indicator in the slot at the top or the right hand edge

of the channel number in the FINE TUNING control.

(¥ 3]

control thumbwheel.

. Check the TV monitor or TV receiver for best picture while adjusting the FINE TUNING

9. Set the metering mode switch to the AFT position and the AFT switch to the ON position:
now check the position of the indicator on the VU-meter and use the FINE TUNING control
for checking that the indicator will swing above and below center of scale. Then set the
control for centering the indicator.

10, Set the metering mode switch to the VIDEO position and adjust the VIDEO LEVEL contrnl
for center scale ipdication on the Vu-meter. At this indication, the unit is calibrated to de-
ver 1!V p-p viden siznal at the MAIN udeo output terminal,

~

~
i

|
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11. Set the metering mode switch to the AUDIO position and adjust the AUDIO LEVEL control
center scale indication on the Vu-meter. Note that at this indication the unit is calibrated
to deliver a 0 dBm audio signal at terminal #1 on the rear panel,

This completes the installation and operational set-up of Model UD-283A.

NOTE: Any Model UD-283A units requiring repair should he shipped, with freight and
insurance charges prepaid, to : Jerrold Electronics Corporation, Factorv
Parts and Service Dept., 1322 Atlantic Street, North Kansas City, Mo. 04116,

All data subject to change without notice.

@ JERROLD ELECTRONICS CORPORATION
Technical Publications Dept.
BKE, 8/78 435-~49-00
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APPENDIX D
g ALV LIR REVISIONS
LTATUS
TESmte TiunggT N0 LYA DLSCRIFTION OATE APPROVED
— [ Released Apr. 1175
A | Rev.1 — Changea O.D. .27010 .250 Sept. 1175
T (I
L i
3
4
S
PHYSICAL CHARACTERISTICS U.S. System Metric System
1. #22 Ga. Silver Plated Copperweld 0.0253" nom. 0.642 mm
2. 3chie polyethelene 0.146" nom. 3.7C8 mm
| 3. 3% Braig — 34 Ga. copper 0.175" nom. 4.445mm
&, 26% Brard — 34 Ga. copper 0.204" nom. 5.182 mm
I S. Low temp — PVC — Black 0.250" nom. 6.350 mm )
Put-ups - 500 tt. reels
1.000 1. reels
ELECTRICAL CHARACTERISTICS
Shieiding — 90 db down nom.
Nom. Attenuation
Frequancy '
(mhz) 5 30 50 216 240 260 <70 300
Attenuation (1)
(db/100 ft) 0.69 1.70 2.2 4.7 4,98 5.20 5.30 5.60
Attenuation () 7 184
(db 100 meters) 2.263 | 5.57¢ 7.249 | 15,448 { 16.334 | 17.056 } 17.38 18.368

t+ @ 68°F. (Attenuation varies + 1% per 10°F ambient variance)
$ @ 20°C. (Attenuation varies £ 2% per 10°C ambient variance)
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APPENDIX E

Tie PECA

DS-2
Self-Termin iing,
Coaial SFDT
Diccle Swiich

PECA’s DS-2 is a solid siaie

High Isolation:

Shielding and construction techniques are carefully
controlled, reducing potential co-channel problems in
RF switching systems.

Low Insertion Loss:

The design of the DS-2 allows a minimization of in-
sertion loss which can be important in switching low
level signals.

Self-Termination:

The DS-2 offers a unique feature of self-termination

of its blocked port. (Some equipment must always see
matched load-class C amp., some preamplifiers, etc.}

Excellent Return Loss:

Possibly the most outstanding feature of the DS-2:
when closed it looks like a smail piece of coaxial

E-1

e f Py Al

- transfer switch which ofiars
many advantages over conventional diode, and read swiiciies.

cable. This high degree of return loss makes it pos-
sible to match switches to each other in special test
equipment.

Compact, Low Power:

Because of its small physical size and low power con-
sumption, the DS-2 is an ideal choice for high density
switching applications.

Reliable:

Because of its solid state construction the DS-2 offers
fast switching times and long life; also it can be
mounted in any position.

Reasonable Price:
Considering its performance and quality the DS-2 offers
the most for your switching dollar.
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