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Warrantp 
All equipment designed and manutactured bv Moseley AssoCIates, Inc. is warranted 

against defects in workmanship and material that develop under normal use within a period ot 'one 
(1) "ear. or (2) years tor all vfRC senes equipment. from the date ot original shipment. and is also 
warranted to meet any specifications represented in writing by Moselev Associates. Inc .. 50 long as the 
purchaser is not in detault under hiS .:antract or purchase and subject to the following additional 
conditions and limitations: 

1. The sole responslbilitv of v10selev. Assooates, Inc. fo r any equipment not conrormlng 
to this Warranty shall be, at its option: 

A. To repair or replace such equipment or otherwise cause It to meet the represented 
specifications either at the purchaser's installation or upon the return thereot f.o.b. Goleta. 
California, as directed by Moseley Associates, Inc.; or 

B. To accept the return thereof f.o.b. Goleta. California. credit the purchaser's account 
for the unpaid portion. if any, of the purchas.e price. and refund to the purchaser, without 
interest, any portion of the purchase price theretofore paid; or 

C. To demonstrate that the equipment has no defect in ·.vorkmanship or matenal and 
that It meets the represented specifications. in which eve nt all expenses reasonably 
incurred bv Moselev Associates. Inc., in so demonscratmg. :ncluding but not li mited to 
costs or travel to and trom the purchaser's mstailanon. and ; ubslstence. shall be paid by 
purchaser to vfoseley .\ssoclates, Inc. 

2. In case of any equipment thought to be defective. the purchaser shall promptly notify 
Moseley Associates. Inc .• in writing, giving full particulal~s as to the defects. Upon receipt of such notice. 
Moseley Associates. Inc. will give instructions respectin.g the shipment of the equipment. or such other 
manner as it elects to service this Warranty as above provided. 

3 This Warranty extends only to the onginal purchaser and is not aSSignable or 
:ransteraole. does not extend to an\' shipment which has been subjected to abuse. misuse, phvslcal 
Jamage, alteratlOn, operation under Improper conditions or Improper Installatton. use or maintenance. 
and does not extend to equipment or parts not manuractured by Moselev . ..I..ssociates. [nco and such 
equipment and parts are subject to only adjustments as are available from the manuiacturer thereot. 

~. "0 other warranties. express or Implied. shall be applicable to any eqUlpment sold by 
Vfoselev .\ssoclates. [nco and no representative or other person IS authOrized bv Moseley . ..I..ssociates, 
Inc. to assume for It any liability or obligation with respect to the .:ondition or performance ot any 
equipment sold by it. except as provided in this Warranty. This Warranty provides for the sole right and 
remedy of the purchaser and Moseley Associates. Inc. shall in no ~vent have any liability for 
consequential damages or for loss. damage or expense directly or indirectly arising from the use of 
equipment purchased from Moseley Associates. Inc. 

MOSELEY ASSOCIATES. INC. 

SANTA BARBARA RESEARCH ~ARK 

111 CASTILIAN DRIVE 
GOLETA :ALIFORNIA 93017 
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1.0 SYSTEM INTRODUCT.ION 

1.1 INTRODUCTION 
The MRC-l Microprocessor Remote Control System is a modu~ar 
solid-state microprocessor-based system designed to meet the 
needs of the broadcaster to obtain remote indications of analog 
and status information, and to provide remote control of his 
equipment. 

The MRC-l consolidates, into one convenient package, all the 

features of existing moderately-priced remote control systems 
that require numerous auxiliary devices to function as a system 
in addition to many features normally found in large-scale re­
mote control systems. The many features incorporated into the 
MRC-l are made possible through the use of a microprocessor as 
the main control and logic element_of each Remote and eontrol 
Terminal. 

The flexibility of the microprocessor has also led to some changes 
in the terminology that is used to describe the functions per­
formed by the MRC-l and the way it is connected as a system. It 

is highly recommended that personnel installing an MRC-l for the 
first time completely read and understand the manual before 
attempting to connect the MRC-l to the user's equipment. There 
are two separate manuals for a complete MRC-l system. One manual 
is for the Control Terminal; the second man~al for the Remote 
Terminal. 
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1.1.1 Manual Organization 

This manual has been designed to guide the user through the many 

features of the MRC-l in a logical manner. Following the system 

specifications and unpacking instructions, Section 4 defines the 

operation of the Remote and Control Terminals. Once the operation 

of the system is mastered, Section 5 describes how to connect 

the MRC-l to equipment being monitored and controlled. Section 6 

defines the adjustment and calibration of the unit. Section 7 is 

a guide to maintenance of equipment should any difficulties be 

encountered. Section 8 contains circuit card descriptions, sche­

matics and illustrations organized by type of circuit card. The 

last section will contain data for any options that were ordered 

as a part of the system. Should options be ordered at some future 

time, the option data may be appended to this manual by the user. 

1.1.2 Technician Safety 

The compact and modular design of the MRC-l, with convenient 

access to all modules and wiring, dictates that, from a safety 

standpoint, no lethal voltages be accid~ntally accessible to the 

technician. With the exception of the AC mains, which are made 

difficult to access, all internal voltages are less than 15 volts 

in magnitude. The user-applied voltages are limited to a maximum 

of 48 volts at any terminal (generally less) so that, when per­

forming normal maintenance on the equipment, no lethal voltages 

are present .inside the chassis. All high-voltage power switching 

and control must be performed indirectly by equipment external 

to the MRC-l. 

1.2 SYSTEM OVERVIEW 

An MRC-l system consists of a Control Terminal and from one to 

nine Remote Terminals. Each Remote Terminal may access up to 
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32 stat~s inputs (ON/ OFF), 32 telemetry inputs (analog), and ~p 

to 64 command outputs (ON/OFF). 

The Control Terminal communicates with each of the Remote Termi­
nals over a single communications circuit that connects all lo­
cations. The communication circuit may be either 2-wire or 
4-wire (or equivalent) telephone lines, STL subcarrier,aural SCA or 
private radiol microwave links. Figure 1-1 is a typical illus­
tration of the Control Terminal connected to several Remote Ter­
minals. 

In operation, one of the remote sites is selected for display 
at the Control Terminal. The value of each of the 32 status 
inputs is displayed on a set of 32 LED's. Calibrated analog 
values are digitally displayed one at a t~e. A CHANNEL SELECT 
key is used to display the desired channel. 

The Remote Terminals perform seven (7) basic functions: 

MRC-l 

1. The remote keyboards are-used ~~ set up the system. 
When the system is installed, c~libration data, alar.m 
criteria, and so for~~, are entered at each Remote 
Terminal keyboard. These may be changed from the 
remote keyboards during operation. 

2. Once the system has been set up, the Remote Termi­
nals process the incoming data according to the 
details of how the system was se~ up. The necessary 
computations for calibration, alarm checking, etc., 
are performed at the Remote Ter~inals. 

3. The Remote Terminals process and transmit data, and 
turn ON and OFF the command output lines as instructed 
by the operator activating the Control Terminal. 
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TYPICAL M R C-I SYSTEM INTERCONNECT 
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Size: 
Standard Control 

Remote & Expanded Control 

Operating Temperature 

13.3 cm H x 48.3 cm W x 38.1 cm D 
(5.25" H x 19" W x 15" 0) 
Depth less connectors 

17.8 cm H x 48.3 cm W x 39.4 cm 0 
(7" H x 19" W x 15.5" D) 
Depth less battery or connectors 

0° - 50°C 

2.3 ANALOG-TO-DIGITAL CONVERTER MODULE 

The following specifications apply to the analog-to-digital (A/D) 

converter assembly supplied as a part of the system: 

Channels 

Resolution 

Inputs 

Maximum Input 

Sample Interval 

Overall Measurement 
Accuracy 

2.4 TTL STATUS INPUT MODULE 

16 channels per module, 2 modules 
(maximum) per Remote Terminal 

One part in 1024 

Double-ended ±3.5 volts nominal, 
lOOk DC bridging 

±S.O volts. Application of volt­
age above this level causes erratic 
operation of one or more channels. 
Damage level is ±40 volts. 

A channel is sampled more than 
twice a second, regardless of the 
number of channels in the Remote 
Terminal. 

Better than 0.5% 

The following specifications apply to the TTL Status Input Module 

supplied in the MRC-l system: 

Number of Channels 

MRC-l 
Rev. 28 April 1981 

16 per module, 2 modules (maximum) 
per Remote Terminal 
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Remote Terminals are easily accessible and together on a bench 

at the same location. It is recommended that the user read the 

entire manual to understand the MRC-l prior to attempting a 

hookup to his equipment. While the installation is relatively 

simple and straightforward, certain details of installation and 

operation, if overlooked, may cause what appear to be equipment 

failures. 

3.2 POWER SUPPLY SHIPPING HOLDDOWN 

A shipping screw is provided to hold down the power supply during 

transit. The screw is located on the left-hand side of the bottom 

chassis plate near the rear. Removal of the shipping screw prior 

to installation of the equipment into the rack will allow removal 

of the power supply assembly for servicing without removing the 
entire chassis from the rack. 

CAUTION 

~~ENEVER THE UNIT IS SHIPPED, THE SHIPPING 
SCREW MUST BE INSTALLED AND SECURELY FAS­
TENED. FAILURE TO OBSERVE THIS PRECAUTION 
CAN RESULT IN PHYSICAL DAMAGE TO THE UNIT 
AND VOIDS ALL WARRANTIES IF SHIPPED WITH­
OUT THE SCREW. 

The shipping screw should be saved and taping the screw to the 

chassis for any possible shipment is encouraged. 

3.3 PRE-INSTALLATION CHECKOUT 

The followin~ procedures apply to checking the Control and Remote 

Terminals on a stand-alone basis upon receipt of the units. 

l~ Verify that the power line voltage selector and 

fuse are set for the line voltage to be applied 

to the unit. The voltage selector is located 
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The Remote and Control Terminals should be connected back-to-back 
to verify communications according to the type of communications 

board supplied. 

A. Modem Telco Interface 

t~en telephone lines are used for communication in both directions, 
this board will be supplied for the Remote and Control Terminals. 
Two modes of operation are possible; two-wire or four-wire. In 
the two-wire mode, one telephone pair carries both Remote and 
Control message transmissions. In the four-wire mode, the 
Remote and Control Terminal messages are transmitted on separate 
telephone pairs, giving slightly better noise immunity. Figure 
3-LA shows two-wire interconnection techniques. Figure 3-1B shows 
four-wire interconnection. 
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After the· units are interconnected, measure the output levels and 

modem input level and adjust, if necessary, as described in Sec­

tion 6 of this manual. These levels should be checked again when 

the unit is installed at the final location. Adjusting these 

controls, taking into consideration actual telco line loss, will 

greatly improve communications reliability. 

B. Subcarrier Interface 

When FM subcarriers are used for data in both directions, this 

board will be supplied. Interconnection is quite simple. Using 

two BNC-to-BNC connector cables, interconnect units as shown in 

Fig. 3-2. 
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DUAL SUBCARRIER COMMUNICATIONS 
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When one communication direction is on telephone lines and the 
other direction is _on an FM subcarrier, a combination telephone/ 

'-'~ . 
subcarrier board is used at each end. Interconnection is shown 

in Fig. 3 - 3. ' 
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Telemetry Channell has already been calibrated, its current 

value will appear in the value-edit display. 

C. VALUE-EDIT: The VALUE-EDIT display consists of four digits 

plus sign. It serves two functions: To display values cur­

rently being entered in command key sequences, or if no 

commana sequence is being entered the current value of the 

selected telemetry channel. 

While a key sequence is being entered the numeric keys activated 

are displayed, with each new digit entered pushing previously 

entered digits to the left. If more than four digits are entered 

only the last four digit~ entered are significant, the remaining 

being lost. A decimal point in the left-most digit indicates that 

the shift key was activated. Entering a "-" sign as a part of 

the key sequence affects the sign portion of the display. At the 

end of a properly executed key sequence the user will see the re­

sults as described later in this section for each key sequence. 

Any error in the key sequence results in an "E" appearing in the 

display for two seconds whereupon the display returns to whatever 

was being displayed just prior to the key sequence. 

When not displaying key sequences the value appearing in the dis­

play for the channel selected can have the following meanings: 

1. If the channel is uncalibrated, the VALUE-EDIT display 

remains blank. 

2. If the channel is in an overflow condition, a flashing 

"EEEE" will appear in the display. An overflow condition 

occurs when the telemetry (analog) value for the selected 

channel is too large to display as calibrated. 

For example, if Telemetry Channell is calibrated to display 

a value of "9000" for 2.0 volts applied, and 5.0 volts is 

then applied, the resulting value ("22500") will overflow 
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