Instrument Serial Nao,.
Manual Revision Level B

DIGITAL REMOTE CONTROL SYSTEM

MODELS 7610/ 7615/ 7630 MANUAL

Time and Frequency Technclogy, Inc.
3090 Oakmead Villagz Dr.
Santa Clara, CA 95051
408-246-6365






SECTLON

SECTION

SECTION

1

2

3

TABLE OF CONTENTS

Page

GENERAL INFORMATION
1a1 Generdl DeseriplioNes s ssesavsonusssasivnsssn 1-1
1.1.] Model 7610-Digital Te]emetry/Contro]

Systemsiaasanisss P L L L LT 1-1
1.1.2 Model 7615 Status Monitoring/Direct Control

SystemMesescscnas b e e v 1-2
T1.3 Model 7630 Channel Expander.......... ...... 1-2
1«2 SpecificationSeecececsesees R e 1-3
T3 Accessory Eqiipmefitevesvnsosenssvssessosins . 1-5
1.4 Warranty.sessesesses PSS R ETE SN e b 1-6
145 Claim for Damage in Shipmenteesesesessessse 1-6
INSTALLATION
2.1 Unpacking and InspectioNeececacceenoscancas 2-1
2.2 Pre-Installation Checkout.eeesoeesncanens oo 2-1
26w Interconnection Procedure.csesecssssssasees 21
2elul System Chackout Procedur@scavsassssssssossn 2-2
2.3 Installation and ConnectionSeeeesececcaenes 2-4
2.3.1 Model 7610-C Rear Panel ConnectionSecesesss 2-4
A Model 7610-R Rear Panel ConnectionSeeeeeess 2-6
2 wid w3 Model 7615-C Rear Panel ConnectionNSeeessess 2-8
23l Model 7615~R Rear Panel ConnectionSeeesvesss 2-8
P L Model 7630 Rear Panel ConnectionSececesecess 2-10
2.4 Field Installation of OptionSeseevescesases 2-11
241 MOdET 7615 aereesnoossnonnnsnnsssncesnsnoans 2-11
2eda2 Model 7630csessnaewmvssnss . covnmwwess 2= 1)
2.4.3 BCD Interface Cardesisesssssicsvs € e 2-11
2.4.4 SCA Generator and Detector Cardecescssnsees 2-12
2.4.5 External Control and Site SeleCteseeeancess 2~12
2.4.6 BED QU siw vmsw e wmamee OEE T Tl conea s 2=hE
OPERATION
3wl Generalecesesssrencarssssascarsosses cesrsses 3=
3.2 Turn-0n and Warm=-Upeesesvsoensacones cEnmmsm 9=
33 Controls, Connectors, and IndicatorSeeece.. 3-1
3i35 Model 7610-C Front Paneleceesss P |
3302 Model 7610-C Rear Paneleeececvaas S ETE sxes  3-3
3.3.3 Model 7610-R Front Paneleecesssescossansas .o 3-4
3:3+4 Model 7610-R Rear Panelesecoececcas o hEE 3-5
343:5 Model 7615-C Front Panele.ceessans e s A 3-8
343.6 Model 7615-C Rear Panel.vseiceessoesscenssans 3-8
3a3e? Model 7615-R Front Panel..... BN ees e ees  3-9
3.3.8 Model 7615-R Rear Panel.veceesecssanoesanss 3~10
3.3.9 Model 7630 Front Panel..... ohezniscale EES—— o 3-11
3.3.10 Model 7630 Redr PanNelessssssswesenonssanse . 3-11
3.4 Telemetry Data and Channel Displayeseseeess 3-12

j






SECTION

SECTION

SECTION

3

4

5

OPERATION {Continued)

3.5 Calibration of Telemetry Data Display..... 3-13
3.6 Failgsafe Circufts.ccssssasommasassssnsnensy 3-13
3.7 External BCD Data Input to 7610-R........ . 3-13
3.8 Model 7615 Status Monitoring/Direct

Control SysteMicivesssossasamssmesisss 3-14
3.9 Model 7630 Channel Expander......ceevveaes 3-14
THEORY OF OPERATION
4.1 Block Diagram DisSCUSSTONeeseeecsocrcnacene 4-1
4,1.1 7610-C Block Diagram...eeeeeeecenecannnees 4-1
4.1.2 7610-R Block Diagram...ceseevsnenscnaances -4
4,1.3 7610 Communication Link..esevarseoeennoans 4-6
4.1.4 7815 Block Diagram. sssnsssssconessnnwmsess 4-7
4.1.5 7630 Block DiagramMesseevswassssvassesiseas 4-8
4.2 7610-C Mother Boart..scisssseossssinsssees 4-9
4.2.1 Transmit CircuitS.scicsvasisicssersnssmues 4-9
4.2.2 Receive CIrCuits s ssasensennarncnns 2 T TTRGT 4-10
4,2.3 Communication Link Sw1tch1ng .............. 4-12
4.2.4 POWEE SHBDI Vs vsssanenwsnsssmmesnessinssea 4-12
4.3 7010-C Display Board.scesvesusacanssvasnie 4-12
4.4 7610-R Mother Board..cicievesoceseeonsnnans 4-13
4.4.1 Receive CirCUits.coeeevrsssnconsasacsnsenss 4-13
4.4.2 Transmit CIrcuTtssassavsanss 5 o P 4-15
4.4.3 Communication Link Switching....veeenuaaes 4-16
4.4.4 Power SUPPIYiccsciscorsssscusassisnnasaans 4-16
4.5 7610-R Display Board..... A S 4-16
4.6 7610-R Relay and Barrier Strip Boards..... 4-17
4.7 T l0=-t F2K PO s summmewmn swmesmns s 4-17
4.8 7610-R FSK Modem..... - SRR . 417
4.9 SCA Generator and Detector Board .......... 4-18
4,10 BCD Interface Board..cieeseescnsssasocanns 4-18
4.11 Tb15=L Divect Controlcssssssncsnmannsasnaes 4-18
4,12 1615-F Direct CoNtri)scevesssssswsnvasisss 4-19
4,13 7630 Channel Expansion..ieeeviavevssasvcens 4-20
MAINTENANCE
5.1 10110 ¢ - § [PR R Rg S N S P 5-1
5.2 Periodic MainteanCe...eeeeeaeosaoocononnns 5-3
5.3 7610-C Calibration ProceduresS...ceoeeesesss 5-3
ST UART Clock FrequenCy..eeeeaeaess T 5-3
6e3.2 TELED Dutpll Leve)l suasasenansnsmmsinnosanss 5-3
5.4 7610-R Calibration ProcedureS...ceeccvacas 5-3
5.4.1 UART CT0CK FrequenCy..cecesesceesssccansns 5-3
B, e ADC Clock FrequenCyecesersscssnsssnosssses 5-3
5.4.3 ADC Full-5cale Readingessecsesencoranssnes 5-3
5.4.4 Control Failsafe Delayiecesesarnanan Sy 5-4
5.4.5 TELLD Qutput Levelsisiaviisssnisnconansass 5-4
5.5 FSK MOAEMS . cetvsveeenonacssssonseasnsossnns 5-4
5.5.1 7610-0C FOK ModamsS. cxcornsnassnss vanssnnsans 5-4
5.5.2 1610=R FSK MOdemsS. vevssrssvsssavnssssnnsss 5-5

ii






SECTION b5 MAINTENANCE {(Continued)

56 SCA Generator and Detector....cieeeeevennaas 5-5
5.6.1 SCA DeviatioNsssesinsane soasisnsssevicesssss 5-5
5.6.2 7610-C SCA Detector Frequency...e.... smsann B0
D.6.3 7610-C SCA Generator Frequency and

Qutput Leveloecovsocoonssonsisssvsananns 5-6
5.6.4 7610-R SCA Detector Frequency.e.eseecessees 5-6
b5s6:5 7610-R SCA Generater Freguency and

Qutput Level..eeeeeenseteceesnasessnns 5-7
BT Troubleshooting..eeeeeeeesccasceanens ceeeea 5-7

SECTION 6 DIAGRAMS

6-1 7610-C

1 Block Diagram
2 Wire Diagram
3 Mother Board
-4 Display Board
5 FSK Modem
6 SCA Generator and Detector (7610-C/7610-R)

6-2 7610-R

6-2-1 Block Diagram

6-2-2 Wire Diagram

6-2-3 Mother Board

6-2-4 Display Board

6-2-5 Relay and Barrier Strip Boards (7610-R/7630)}
6-2-6 BCD Interface Board

6-2-7

-2~ FSK Modem
6-3 Communication Link Block Diagram
6-4 7615-C
6-4-1 Block Diagram (7615-C/7615-R)
6-4-2 Wire Diagram
6-4-3 Mother Board
6-4-4 Front Panel Board
6-4-5 Power Supply Board (7615-C/7615-R)

6-5 7615-R

6-5-1 Wire Diagram
6-5-2 Mother Board
6-5-3 Front Panel Board

6-6 7630

6-6-1 Block Diagram

6-6-2 Wire Diagram

6-6-3 Relay Select
i






SECTION 1
GENERAL INFORMATION

1.1 General Description.

The TFT Models 7610, 7615 and 7630 provide digital
remote control of AM, FM, and TV transmitters. The basic component is
the Model 7610 Digital Telemetry/Control System. Additional equipment
includes the Model 7615 Status Monitoring/Direct Control System and the
Model 7630 Channel Expander. These three models are described in
Subsections 1.1.1 through 1.1.3.

Other options include an SCA Generator and Detector for
use with radio or TV communications links; a BCD Card for external BCD
data input; an External Control Interface for use when external
equipment is to be connected to the Model 7610C to provide control
commands; and an external telemetry BCD data output from the 7610C.
These options can be ordered with the Model 7610, in which case they
are installed at the factory; or they can be ordered later and
installed by the customer in the field,

1.1.1 Model 7610 Digital Telemetry/Control System.

This system is the basic building block for remote
control. It consists of a Model 7610-C unit for use at the control
site, and a Model 7610-R unit for use at the remote site. The two
units may be linked by telephone wire line (TELCO) or by STL microwave
or radio (SCA). The system provides 10 channels of raise/lower or
on/off control, and a display of telemetry from the remote site for
each of the 10 channels. The Model 7610 alone is a complete remote~
control system. However, its capabilities can be increased by use of
other 7600 Series equipment described in Subsections 1.1.2 and 1.1.3.

Individual channels are selected by means of thumbwheel
switches on the front panel of the 7610-C. Once selected, the channel
number is sent to the 7610-R to select the channel at the remote point,
and is then sent back to the control point and displayed on the front
panel for verification. The system addresses this channel and displays
the meter reading from the remote site on a front-panel 3 1/2 digit
telemetry display on the 7610-C. Meter readings are updated three
times per second.

Control commands are initiated by pushing either the
UP/ON or DOWN/OFF button on the front panel. When a command is
activated at the control point, a signal is fed back from the remote
point. This signal verifies receipt of the command by illuminating the
active command button. To ensure data accuracy and to reduce the
possibility of operator error, each control command is sent twice. The
two are then compared at the remote site, bit by bit. Only if they
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Lslsl Continued

match exactly are the commands carriec out. For external control, a
rear-panel connector on the 7610-C can be enabled by the front-panel
EXTERNAL CONTROL switch. It allows external selection of channel number
and command by a computer ar other external device.

A control failsafe circuit in the 7610-R monitors
recention of control 2nc sync bits, and if these bits are not received
for a period of 20 to 55 seconds (adjustable), contacts on a relay open
to shut down the transmitter. These relay contacts are also opened by a
power failure in the 7610-R.

A telemetry failsafe circuit in the 7610-C monitors the
telemetry data from the 7610-R and produces a high-level TTL output when
there is a downlink data failure lasting mare than 7 to 12 seconds.

This output lights an LED or the telemetry disp'ay on the 7610-C front
pane., and also puts the failsafe biz sent up to the 7610-R at a high
logic level

The Model 7610-R has a front-panel DVM for telemetry
readout, together with scaling potentiometers, so that one man can
calibrate the system on-site. For such local operations, a switch on
the 7610-R Tocks out control from the 7610-C control and overrides the
telemetry and control failsafes. In local operation, the channel may be
selected by thumbwheel switches on the 7610-R.

1.1 2 Model 7615 Status Monitoring/Direct Control System.

This system, which consists of a Model 7615-C for the
cor.orol site and a Model 7615~R for the remote site, provides direct
on/of” control of up to 15 different functions, such as filament
voltage, plate vo.tage, main power, overload reset, tower lights, and
program source selection. This eliminates the necessity of dialing in
the chanrels one at a time. On/off commands are normally inititated by
toggle switches on the front pane! of the 76:5-C, but they can also be
initiated by similar switches on the 7615-R for on-site local control.

The Model 7615 provides 15 status channels, each with its
own independeni LED indicator. The status “ndicators can also be used
to verify on/off functions. Status outputs can be used to drive
external devices and alarms.

For additional contro:, two Model 7615 pairs can be used

simultaneously with one Yodel 7610 to provide 30 on/off control channe’s
and 30 status monitoring channels.

1aled Model 7630 Channel Expander. (Optiona™)

The Model 7630 is installed at the remote s'te to expand
the up/down and telemetry functians of the Model 7610 from 10 to 30
channels.
1-2



1.1.3 Model 7630 Channel Expander. (Optional) (Continued)

Additional Model 7630's can be added to the Model 7610 to
provide a total of 80 up/down and telemetry functions or channels.

1.2 Specifications.

System Capacity a) Up to 80 channels of
momentary up/down or on/off
control with telemetry reading.

7610-R: 10 channels

7630: 20 channels each
b) Up to 30 channels of direct
on/off control and status
display.

7615-C/R: 15 channels per

pair.

TELEMETRY

Accuracy .1% of reading +1 count.

Update Three updates per second.

Analog Input Voltage (Tele +,-) +lvdc. DW is accurate to a
count no greater than +3100,
equal to +3.100VDC. (do not
exceed +4volts absolute maximum
into A-D converter).

Input Common-Mode Voltage +350vdc.

Input Impedance 50 kilohms.

Input Isolation Optically isolated.

Control Outputs

7610-R and 7630 (Up/on, Relay contact closure, isolated,
down/off rear barrier strip) AC/DC rated, noninductive load:
1A at 115vac or 2A at
2évdc.
7615-R Relay Outputs 0.5A at 11b5vac or 1A at 26vdc.
(Rear Panel)
Data Transmission Digital pulse-code-modulated FSK

modems; 150-baud contrel, 300-
baud telemetry.

Communication Link Requirements

Telephone Line Two-wire unconditioned, Series
3002 data circuit.
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1.2 Contirued

Audio Channel

Radio (STL)

Radio (off-air)
SCA/Subcarrier Modulator
OQutput

SCA/Subcarrier Demodulator
Input Range

-ail-Safe Provisions

Jplink Control (7610-R)

Downlink Telemetry (7610-R)

Downlink “elemetry (7610-C)

Local Mhode :ndication (7670-R
Rear Panel)

Model 7615 Tnputs and Qutputs

Contral Input Requirements
(7615-C rear panel)

Status Output {7615-C
rear panel)

Status Input {7615-R
rear panel)

Local Warning {7615-R
rear panel)

Any voice-grade channel having a
bandwidth of 300Hz to 3kHz.
Maximum attenuation of -30d8.

PTug-in FM subcarrier modulator
and demodulator for command
Tink.

SCA frequencies. (Consult
factory)

Adjustable 0-800mV rms.

20mVY to 700mV rms

Normally closed relay contacts
rated {noniaductive load) for
0.5A at 115vac or 1A at 26vdc.
Adjustable delay of
approximately 20 to 55 seconds.

10-second norinal delay. Qutput
for driving external one-hour
timer and TV fail-safe units for
full compliance with FCC Rule
73.676.

Front panel red LLJ). 10-second
nominal delay. Rear panel TTL
output.

Relay contact closure. Contacts
rated (noninductive load) for
0.5A at 115vac or 1A at 26vdc.

Jdry contact closure or TIL logic
zero. (Alternative to 76.5-C
front panel switches )

TTL levels; low “evel indicates
active L-D.

Jry contact closure or TTL logic
zero.

Switch contact closure. Contact
rated for 2A noninductive load.



I Continued.
Power Required

Mode® 7610-C

mode? 7610-R

Model 7615 (each o: two units)

Model 7630
Operating Temperature
Mounting
Height and Weight
Model 7610-C
Model 7610-R
“odel 7615 (each of two units)
i“odel 7630

Site Select Input (7610-C)

External Control Input (7610-C)

External BCJ Telemetry Data Quiput
(7610-C) (Available as option on
Sarial No. 225-3 and thoreafter)

External BCD Channel Input Data
(7610 R) (CH 8 and/or Ci:9)

1 3 Accessory Equipment.

115VaC +10%. 50 to 400Hz, 15
watts maximum.

115VAC +10%, 50 to 400Hz K 25
watts maximum,

V15VAC +10%, 50 to 400Hz, 10
watts maximum.

From Model 7610.
0° to 50° ¢.

19-inch rack.

3-1/2 inches, 12 pounds.

5-1/4 inches, 16 pounds.

3-1/2 inches, 11 pounds.

5-1/4 inches, 14 pounds.
4-Bit

data).

TTL input level (true

iTL input levels {non-irue
data).

TTL output levels with latch
pulse (true data).

TTL level inputs (true data)

Various adapters may be purchased “rom Time and Frequency
Technology, Inc- These accossories provide the conversion and proper DC
vo'tage level output for the telemetry monitoring input connections to
the 7610-R and 7630 (s).
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1.4 Warranty

TIME & FREQUENCY TECHNOLOGY, INC., warrants each of the
instruments of its manufacture to be produced to meet the specifications
delivered to the BUYER; and to be.free from defects in material and
workmanship and will repair or replace, at its expense, for a period of
one year from the date of delivery of equipment, any parts which are
defective from faulty material or poor workmanship.

Instruments found to be defective during the warranty
period shall be returned to the factory with transportation charges
prepaid by BUYER. It is expressly agreed that replacement and repair
shall be the sole remedy of BUYER with respect to any nonconforming
equipment and parts thereof and shall be in lieu of any other remedy
available by applicable law. All returns to the factory must be
authorized by the SELLER, prior to such returns. Upon examination by
the factory, if the instrument is found to be defective, the unit will
be repaired and returned to the BUYER, with transportation charges
prepaid by SELLER.

Transportation charges for instruments found to be
defective within the first thirty (30) days of the warranty period will
be paid both ways by the SELLER.

Transportation charges for warranty returns, wherein
failure is found not to be the fault of the SELLER, shall be paid both
ways by the BUYER.

This warranty does not apply to instruments which, in the
opinion of the SELLER, have been altered or misused.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. TFT IS NOT
LIABLE FOR CONSEQUENTIAL DAMAGES.

1.5 Claim for Damage in Shipment.

Your instrument should be inspected and tested as soon as
it is received. The instrument is insured for safe delivery. If the
instrument is damaged in any way or fails to operate properly, file a
claim with the carrier, or if insured separately, with the insurance
company.

WE SINCERELY PLEDGE OUR IMMEDIATE AND FULLEST COOPERATION TO ALL USERS
OF OUR PRECISION ELECTRONIC INSTRUMENTS.

PLEASE ADVISE US IF WE CAN ASSIST YOU IN ANY MANNER
Time & Frequency Technology, Inc.
3090 Oakmead Village Drive
Santa Clara, CA. 95051

408-246-6365
1-6



SECTION 2

INSTALLATION

2.1 Unpacking and Inspection.

Upon receiving the equipment, inspect the packing box and
equipment for signs of possible shipping damage. After installing the
equipment as described in this section, operate it in accordance with
the procedure of Section 3. If the equipment is damaged or fails to
operate properly, file a claim with the transportation company, or with
the insurance company if insurec separately.

Models 7610 and 7615 require a prime power source of 117
vac, 50 to 400Hz. They can also be wired for 230vac operation on
special order. Power required for each model is as follows:

Model Power

7610 C 15 W

7610 R 25 W

7615 C and 7615 R 10 W each unit

Model 7630 derives its power from the Model 7610.

2.2 Pre-Installation Checkout.

To ensure that the Model 7610 is completely functional
when it is received, the following closed-loop checkout should be
performed before installation. The 7610-C and 7610-R are interconnected
to simulate actual installation.

2.2.1 Interconnection Procedure.

For telephone wireline {(TELCO) operation, connect a
twisted-wire pair between the rear panel TELCO terminals on the 7610-C
and the rear panel TELCO terminals on the 7610-R.

For microwave (STL) uplink operation and FM radio {SCA)
downlink operation, proceed as follows:

a. Connect the SUBCARRIER CONTROL. OUT connector on the
7610-C to SUBCARRIFR CONTROL IN connecter on the 7610-R.

b. Connect the SUBCARRIER TELEMETRY IN connector on the
7610-C the SUBCARRIER TELEMETRY QUT connector on the 7610-R.



2.2.1 Interconnection Pracedure. {(Continued)

NOTE

The communication 1ink (both up and down} requires
an SCA generator (modulator) and a corresponding SCA
detector (demodulator), either included in the 7610~
C/R or external to the 7610-C/R.

2.2.2 System Checkout Procedure.

2.2.2.1 Model 7610-C.

a. The EXTERNAL CONTROL switch on the front panel must
be in the OFF position, and the 7610-R LOCAL MODE switch must not be
activated.

b. Using the 7610-C CHANNEL SELECT thumbwheel switches,
dial in channels 00 through 09. The channel selected should be
indicated in the CHANNEL VERIFICATION window, and the TELEMETRY DATA
display should read 0000 +0002. As each of the channels is selected,
the corresponding relay in the Model /610-R should be heard energizing.
Audibly verify relay operation for all 10 channels.

C. UP/ON and DOWN/OFF Control,

(1) Depress the 7610-C UP/ON button. Verify that
the UP/ON pushbuttons on both the 7610-C and
the 7610-R 1ight. Release the button.

(2) Depress the DOWN/OFF button. Verify that the
DOWN/OFF pushbuttons on both the 7610-C and
7610-R 1ight. Release the button.

(3) Simultaneously depress the UP/ON and DOWN/OFF
pushbuttons on the 7610-C. Verify that no
buttons 1ight on either the 7610-C or 7610-R.

s d il Model 7610-R.

a. With the LOCAL MODE switch not activated, verify
that the 7610-R UP and DOWN control switches have no effect when
depressed and do not light. Also, verify that the 7610-R TELEMETRY DATA
display is inactive {blank} except for the polarity + indication.

b. Local Control
(1) Depress the LOCAL MODE switch. Verify that the

switch 1ights and that the 7610-R TELEMETRY
DATA readout indicates 0000 +2.
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Zolntsl

Mode] 7610-R. (Continued)

(2)

(3)

The 7610-C should indicate the same channel
selected on the 7610-R and also the same data
(0000). Verify by selecting channels 00
through 09 on the 7610-R.

Alternately depress the UP/ON and DOWN/QFF
switches on the 7610-C and verify that they
have no control of the 7610-R.

o UP/ON and DOWN/OFF Control.

(1)

(2)

Depress the 7610-R UP/ON button. Verify that
the UP/ON pushbuttons on both the 7610-C and
7610~R Light. Release the UP/ON button.

Depress the 7610-R DOWN/OFF button. Verify
that the DOWN/OFF pushbuttons on both the 7610-
C and 7610-R 1ight. Release the DOWN/OFF
button.

Simul taneously depress both the UP/ON and
DOWN/OFF pushbuttons on the 7610-R. Verify
that no UP or DOWN pushbuttons 1ight on eijther
the 7610-C or 7610-R.

d. Control Failsafe.

(1)

(2)

(1)

(2)

Place an ohmmeter across the CONTL FAILSAFE
terminals on the 7610-R rear panel connector
J17. 1t should read less than 1 ohm.

Remove AC power to the Model 7610-C. After a
time delay of 20 to 55 seconds (adjustable),
the relay contacts should open and the obmmeter
reading should go to infinity.

Telemetering Calibration.

Connect an external DC voltage source (not to
exceed +3.00vdc) to the TELE + and - terminals
for channel Q0 on the 7610-R rear panel.
Adjust the front panel calibration
potentiometer for channel 0 fully clockwise.

With the LOCAL MODE button depressed, select
channel 00 and verify that a reading
corresponding to this input voltage is
indicated on the display. Adjust the front
panel calibration potentiometer
counterclockwise for this channel and verify
that the readout changes on both the 7610-R and
7610-C.
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2.2.2.2 Model 7610-R. {Continued)

(3) Repeat steps (1) and (2} for the nine remaining
channels, if desired.

2a8vlad Phone Line Loss

If a wire or phone Tine link is to be used between the
7610-C and 7610-R, insert a 30-dB, 600-ohm attenuator between the two
uniis, using the resistors supplied. Repeat the steps under the 7610-C
system checkout procedure.

TELCO
7610-C

2.3 Installation and Connections.

The 7610 C/R, 7615 C/R and 7630 units are designed for
installation in a standard 19-inch relay rack. Required connections to
the units are given below.

2| Model 7610-C Rear Panel Connections. (Figure 3-2)

a. When a TELCO communication 1link is to be used,
connect the TELCO line to the TELCO terminals on terminal strip Jl2.

b, When a radio microwave uplink is to be used, connect
CONTROL OUT connector J13 to the station's SCA generator. If there is no
SCA Generator at the station, the optional SCA Generator/Detector Card
nust pe installed in the 7610-C; then the CONTROL OUT comnector is
connected directly to the multiplex input of the station's STL
transmitter (see Figure 6-3). The output level of the SCA generator
within the 7610-C should be adjusted by adjusting RZ2 of the SCA generator -
detector board to the level required by the STL transmitter.

Cs When a radio or TV SCA communication downlink is to
be used, connect TELEMETRY IN connector J14 to the station's SCA Monitor
output. If there is no station SCA Monitor, the optional SCA
Generator/Detector Card must be installed in the 7610-C; then the
TELEMETRY IN connector is connected directly to the composite, or SCA
subcarrier output of the station's FM or TV receiver (see Figure 6-3).

NOTE

Depending on communication link options, verify that the
internal DIP switch S1 on the 7610-C mother board is setup per Table 2-1.
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Table 2-1, Model 7610 Communication Interface Selections

DIP Switch ST $ *
9 3
posltiofn on & &

7610-C
Mother Board K

FOR OTHER COMB!NATIONS
off| oFf | oFe | on : CONSULT FACTORY

OFF| ON | ON | OFF
OFF| OFF | ON | OFF

O~ oY\ | S{w| | —
o
=z
Q
=
o
=
(&)
=z

DIP Switch SI S
position on
7610-R

Mother Board FOR QTHER COMBINATIQNS

CONSULT FACTORY

OFF | OFF | OFF
ON_[ON_[ON
OFF[ON | OFF
OFF | OFF | ON
OFF[ON | OFF
ON [OFF [ON
OFF|ON | ON

~Nfoywun| AW N | —

NOTE: A1l of the above configurations require a complete
FSK Modem board In the 7610-C and 7610-R.
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2.3.1 Model 7610-C Rear Panel Connections. (Figure 3-2) Continuad

d. For a visual or aural indication of downlink data
failure at the control site, connect an appropriate device to the TLLE
FAIL terminal of terminal strip J12. These terminals provide a high-
level TTL output when a downlink failure lasts more than 7 to 12
seconds.

s If multiple remote transmitters are to be
cantreolled, connect a cable from SITE SELECT connector J16 to the vemote
site select box.

f. If external control of CRANNEL SELECT and UP/DOWN
functions are to be used, connect them to EXTERNAL CONTROL connectar
J17.

g. If external BCD output from the 7610-C is to be
used, connection for the output shall be made to J19.

h. If one or two optional Model 7615's are to be used,
connect them to 7615 STATUS/CONTROL connector J18.

i. If External FSK data received on the telemetry
downlink is used for external monitoring, make connections to EXTERNAL
DATA 0OUT, J15.

2:3:2 Model 7610-R Rear Panel Connections. (Figure 3-4)

a. When a TELCO communication 1ink is to be used,
connect the TELCO line to the TELCO terminals on terminal strip J17.

b. When a radio microwave uplink is to be used, connect
CONTROL IN connector J18 to the multiplex output of the STL receiver at
the remote site.

c. When a radio or TV SCA subcarrier downlink is to be
used, connect TELEMETRY OUT CONNECTOR J19 to the SCA modulation input of
the FM or TV transmitter. The output level of the SCA generator within
the 7610-R should be adjusted by adjusting R2 of the SCA generator
detector board to the level required by the radio or TV transmitter,

NOTE

Depending on communication Tink options, verify that the
interval DIP switch S1 on the 7610-R mother board is setup per Table 2-
1;

d. Connect the LOCAL MODE terminals of terminal strip
J17 to an appropriate device to indicate remote-site local-mode
operation. These terminals provide a relay contact closure during local-
mode operation. Relay contacts are rated for 0.5A at 115vac or 1A at
?6vdc.,



2.3.2 Model 7610-R Rear Panel Connections. (Figure 3-4) Continued

€. Connect an appropriate device to the CONTL FAILSAFE
terminals of terminal strip J17 to remove power to the transmitter during
uplink failure or local power failure. These terminals provide a relay
contact closure during normal operation, and a contact opening for uplink
failure or power failure. Relay contacts are rated for 0.5 A at 115vac or
1A at 26vdc.

f. To provide an indication at the remote site of
downlink telemetry failure, connect an appropriate device to the TELE
FAILSAFE terminals of terminal strip J17. These terminals supply a 12volt
relay energizing voltage when there is a downlink failure. Current is
limited by a 100-ohm resistor,

g. On the 7610-R front panel, turn the channel
calibration potentiometers (Reference 1 in Figure 3-3) fully
counterclockwise if the DC input voitage is to exceed 4 volts. Connect
each of the telemetry monitoring points through an appropriate interface
to provide a fow level DC signal to the pair of terminals on the TELE-/+
terminal strip corresponding to the desired channel. When the input
polarity is the same as that marked on the TELE connector, the TELEMETRY
DATA display will be preceded by a +; otherwise, the display will be
preceded by a -. The input line can float at a voltage of up to +
350volts with respect to ground, but the voltage across any pair of
TELE-/+ terminals must be such that the voltage out of the calibration
potentiometer does not exceed 4 volts DC. Calibration of the individual
channels is covered in Section 3.5.

h. Connect each pair of terminals (A-B) on the UP
terminal strip to an appropriate device for turning on a piece of
equipment or increasing the value of a quantity. The relay contact
closure from A to B for each channel is rated at 115vac, 1A or 2A at
2évdc.

i.  Connect each pair of terminals (A-B) on the DOWN
terminal strip to an appropriate device for turning off a piece of
equipment or decreasing the value of a quantity. The relay contact
closure from A to B for each channel is rated at 115vac, 1A aor 2A at
26vdc.

J. If the external BCD input option is installed, connect
the input into the BCD CH9 connector. If additional input is required,
use both the BCD CH9 and the BCD CH8 connectors.

k. When one or two optional Model 7615-R's are to be
used, connect them to the 7615 connector, J21.

1. If one or more optional Model 7630's are to be used,
connect them to the 7630 connector, J23.

m. If the optional analog scanner is to be used, connect
the input from the external monitoring device to the EXT TELE SEL IN

connector, J22.
2-7



2.3.2 Model 7610-R Rear Panel Connections. (Figure 3-4) Continued

n. If the optional analog scanner and 7730 (s} are to be
used in conjunction with an external monitoring device, connect a cable
from the EXT TELE SEL OUT connector J24 to the Model 7630 (s).

o, If external FSK data is to be sent with the 7610-R FSK
data on the downlink, connect the external FSK data source to the EXT DATA
IN connector, J20.

0 W Model 7615-C Rear Panel Connections. (Figure 3-6)

a. If desired, connect the terminal pairs on the STATUS
barrier strips J6 and J7, to external indicators to duplicate the front
panel indicators., A low level at these terminals corresponds .o a lighted
front panel indicator.

b. If desired, connect the terminal pairs on the CON.ROL
barrier strips J4 and J5 to external switches to duplicate (or proide
alternatives for) the front panel switches.

Ce Connect cables from J1 and J2 as shown 1in
Figure 2-1.

d. depending on whether the 7615-C is the first o. secord
7615-C, the internal siide switch on the 7615-C mother board snould be z::
to Pos 1 or Pos 2 (see component layout diagram).

2.3.4 Model 7615-R Rear Panel Connecticns. (Figure 3-8)

a. Connect the terminal pairs on the STATUS barvieor
strips, J6 and J7 to the desired sensor:. Inputs must be eith:r a cor‘act
closure or a TTL Tevel signal.

b. Connect the terminal pairs on the CONTROL barrier
strips to the devices to b~ controlled. Each pair of terminals is
connected internally to isola ed relay contacts rated at 0.5A at 115vac or
1A at 26vdc.

c. Connect cables from J1 and JZ7 as shown 1in
Figure 2-1.

d. [f desired, connect the LOCAL WARN terminals to a
warning device. The terminals provide contact closure when the 7615-R 1is
in Tocal mode. Contacts are rated for a 2 Amp noninductive load.

e. Depending on whether the 7615-R is the first or secona

7615-R, the internal slide switch on the 7615-R mother »>0a.d should be
correspondingly set to Pos 1 or Pos 2.
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2.3.5 Model 7630 Rear Panel Connections. (Figure 3-10)

a. On the 7630 front panel, turn all of the channel
calibration potentiometers fully counterclockwise if the DC input voltage
is to exceed 4 volts. Connect each of the telemetry monitoring points
through an appropriate interface to provide a Tow-level DC signal to the
pair of terminals on the TELE -/+ terminal strip corresponding to the
desired channel. When the input polarity is the same as that marked on
the TELE connector, the TELEMETRY DATA display will be preceded by a +;
otherwise, the display will be preceded by a -. The input line can float
at a voltage of up to +350volts with respect to ground, but the voltage
across any pair of TELE -/+ terminals must be such that the voltage out of
the calibration potentiometer does not exceed 4 volts DC., Calibration of
the individual channels is covered in Section 3.5.

b. Connect each pair of terminals (A-B) on the UP
terminal strip to an appropriate device for turning on a piece of
equipment or increasing the value of a quantity. The relay contact
closure from A to B for each channel is rated at 1A at 115vac or 2A at
26vdc.

¢. Connect each pair of terminals {A-B) on the DOWN
terminal strip to an appropriate device for turning off a piece of
equipment or decreasing the value of the quantity. The relay contact
closure from A to B for each channel is rated ot 1A at 115vac or 2A at
26vdc.

d. Connect cables from J1 and J2 as shown in
Figure 2-1.

e. Connections J3 and J4 are reserved for an optional
external monitoring scanner device.

f. For each 7630 installed, control and monitoring
functions are assigned to each channel. One switch in each of the two
internal DIP switch assemblies (S1 and $2) must be c¢losed in accordance
with the following tabulation:

S2 Switch Position Closed $1 Switch Position Closed
First 7630 1 {CH10-19} 2 (CH20-24)
Second 7630 3 {CH30-39) 4 (CH40-49)
Third 7630 5 (CH50-59) 6 (CH60-69)
Fourth 7630 7 (CH70-79) -
NOTE

Other switch positions should remain in the off position.
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2.4 Field Installation of Options.

2.4.1 Mode] 7615.

When a 7615 1is to be added to a 7610 in the field, an
internal cable {furnished with the 7615) must be connected from J8 on the
7610-C mother board to connector J18 on the 7610-C rear panel. Likewise,
an internal cable {furnished) must be connected in the 7610-R from J2 on
the mother board to J21 on the rear panel. External cables {furnished)
must also be connected between the 7610-C and 7615-C, and between the 7610-
R and the 7615-R as shown in Figure 2-1.

When a second 7615-C is installed, an internal cable
{ furnished) must be connected from J1 on the mother board of the first
7615-C to J} on its rear panel. Likewise, when a second 7615-R is
installed, an internal cable {furnished) must be installed from J1 on the
mother board of the first 7615-R to J1 on its rear panel. External cables
(furnished) must be connected between the 7615-Cs and between the 7615-Rs
as shown in Figure 2-1.

In the 7615-C, internal switch S1 must be set to Pos 1 if
the 7615-C connects directly to the 7610-C. If the 7615-C connects to a
previously installed 7615-C, S1 should be set to Pos 2. Switch S1 in the
7615-R should be set similarly.

2.4.7 Model 7630.

When a 7630 is to be added to a 7610 system in the field,
an internal cable {furnished with the 7630) must be connected from J3 on
the 7610-R mother board to JZ23 on the 7610-R rear panel. External cables
(furnished) must be connected between the 7610-R and the 7630 as shown in
Figure 2-1.

When a second 7630 is installed, an internal cable
{furnished) must be connected from J3 on the mother board of the first
7630 to J2 on its rear panel. If additional 7630s are installed, this
internal cable must be connected in the next lower 7630. External cables
(furnished) must be connected between the 7630s as shown in Figure 2-1.

The internal DIP switches must be set in each 7630 as
described in Section 7.3.5.

2.4.3 BCD Interface Card.

To install the BCD Interface Card, a card guide pair
{furnished) must first be mounted on the 7610-R mother board. The guides
are instalied using four screws on each side, Then the BCD Interface Card
is plugged into J7-1 and J7-2. 1f the one-channel BCD option is ordered,
a cable is furnished which connects to J16 on the 7610-R rear panel. IF
the two-channel BCD option is ordered, two cables are furnished, one of
which goes to rear panel connector J16 and the other to rear panel
connector J15. External cabling is not furnished.
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2.4.4 SCA Generator and Detector Card.

In the 76 0-C, the SCA Generator and/or Detector (1 card)
is mounted on top of the FSK modem card, using spacers furnished. A cable
(furnished) connects the card with J3 on the 7610-C iiother Board. Two BNC
connectors (furnished) must be mounted in the CONTROL QUT and TSLEMETRY IN
lTocations on the 7610-C rear panel-. The wires, in :he bundle from J5 (see
Figure 6-1-3), must be soldered to the BNC connectors

To install the SCA Generator and/or Detector (1 card) in
the 7610-R, a card guide pair (furnished) must first be mounted on the
7610-R Mother Board. The guides are installed using four screws on each
side. Then the SCA Card is plugged into J9 on the Mother Board. Two BNC
connectors (furnished) must be mounted in the TELEMETRY OUT and CONTROL IN
locations on the 7610-R rear panel.- The wires, in the bundle from J11
(see Figure 6-2-3) must be soldered to the BNC connectors

The DIP switches on the 7610-C and 7610-R riother Boards
must be set in accordance with Table 2-1.

2.4.5 External Control and Site Select.

1f either of Chese options is selected, the appropriate
internal cable will be furnished to connect “vom the Mother Board
connector to the rear panel caonnectors on the 7610-C If the site select
option is to be used, the site ident jumpers associated w’'th U35 on the
7610-R mother Board must be connected appropriately. ExXternal cabling is
not furnished.

Tt is recommended that TFT be contacted for assistance .n
planning multisite jnste” "ations.

2.4.6 BCD OQut.

When this option is ordered, a cabje (furnished) must be
connected from the 7610-C Display Beard, J3 to the rear panel 3CD QUTPU™
connector, Jl19.

External cabling is not furrished



SECTION 3

OPERATION

3.4 General.

The Model 7610 provides a means of controlling a remote
transmitter and of displaying telemetry from the remote transmitter
indicating the status of important operational parameters. By means of
front-panel thumbwheel and pushbutton switches, the operator can control
ten different up/down or on/off functions at the remote site. A front-
panel display verifies that the channel selected at the control site has
also been selected at the remote site; and the value of the parameter
measured at the remote site on the selected channel is also displayed on
the front panel. An LED in the display lights when there is a fajlure
in the telemetry down 1ink between the remote and control sites.

At the remote site, thumbwheel and pushbutton switches
permit controlling the transmitter locally for calibration of telemetry
analog voltages or other purposes. Parameter measurements can be
displayed here in the same way that they are displayed at the control
site.

Optional Model 7615 units at the control and remote sites
enable the operator to directly control up to 15 different functions (30
functions for two units at each site). An optional Model 7630 at the
remote site expands the up/down and telemetry functions of the Model
7610 to 30 channels (80 channels maximum).

3.2 Turn-On _and Warm-Up.

The 7610 and 7615 units do not contain an on-off power
switch. They are on whenever their AC power cords are plugged into an
appropriate source. The Model 7630 (s) derives its power from the Model
7610-R, and so is on whenever the 7610-R is plugged into a power source.

Since all units are of solid-state design, no warmup is

required.

3.3 Controls, Connectors, and Indicators.

3 | Model 7610-C Front Panel,

rig. 3-1

Ref. No. Name Function

1 CHANNEL VERIFICATION When the channel set up on the
display 7610-C CHANNEL SELECT switch

(or, in the local mode, on the
7610-R CHANNEL SELECT switch)
has been switched

3-1



8.3.1

Fig. 3-1

Ref. No.

Continued.

Name

CHANNEL VERIFICATION
display (Con't)

Telemetry failure LD

TELEMETRY DATA display

CHANNEL SELECT
thumbwheel switches

EXTERNAL CONTROL
paddle switch

UP/ON pushbutton
switch

DOWN/OFF pushbutton
switch

Function

in at the remote siie, tne 7610-
R transmits the channel number
back to the 7610-C, where it is
displayed on the CHANNEL
VERIFICATION display.

This red LF?Y 1ights if there is
a downlink data failure lasting
more than 7 to 12 seconds.

This 3 1/2-digit display
indicates the value of the
parameter being measured on the
selected channel. A + or -
before the displayed number
indicates polarity. A reading
of 1000 corresponds to 1.000
volt into the DW out of the
calibration potentiometer (At
7610-R).

Permits selection of the desired
channel for control.

In the OFF position, the 7610-C
front-panel switches control the
remote equipment. In the ON
position, the front-panel
switches have no effect, and
control is by means of devices
connected to the rear-panel
EXTERNAL CONTROL connector Jl7.

When depressed, this switch
transmits an UP or ON command to
the remote device con.rolled by
the selected channel. The
switch 1lights to verify that the
command has been received at the
remote point.

When depressed, this switch
transmits a DOWN or OFF command
to the remote device controlled
by the selected channel. The
switch lights to verify that the
command has been received >t ihe
remote noint.



3-3.1 Continued.

Fig. 3-1

Ref., No. flame

8 Tray

3.3.2 Model 7610-C Rear Panel.

Fig. 3-2

Ref. No. Nanie

1 AC fuse

2 TELCO fuse

3 SUBCARRIER CONTRCL OQUT
connector J13 (Option)

4 SUBCARRIER TELEMETRY IN
connector J14 (Option)

5 EXT DATA OUT connector
J15 (Optior)

6 SITE SELLCT connector
J16 (Option)

7 EXTERNAL CONTROL
connector J17 (QOption)

8 7615 STATUS/CONTROL
connector J18 (Option)

9 “erminal strip J17

3-3

Function

The card in this tray provides
identification of the assigned
function and units for each
channel .

Function

Fuses AC input to power
transformer

Fuses TELCO telephone Tine.

SCA or FSK output for STL
microwave uplink.

SCA or FSK telemetry input
connector for radio or TV
downlink.

Auxiliary FSK output, for use
when a second frequency is used
on the TELCO downlink.

When installed, is used for
multisite selection.

When installed, is used in
conjunction with the EXTERNAL
CONTROL switch for control of
uplink

When installed 6 provides means
of connectiny to optional 7615-
Cs

TELCO: Provides bidirectional
TTLCO connection through a 600-
ohm transformer,

TELE FAIL: Provides a high-
level TTL output when there “s
downlink data faiiure Tasting
nore than 7 to 12 seconds

a



3.3.2

“ig. 3-2
Ref. No.

10

11

12

13

Continved.

iame

115 VAC POYER cord

RECEIVE LEVEL pin jacks

BCD OUT conneccor J19

Grounding bolt
(Serial #225-3 and later
units only)

Model 7610-R Front Panel.

Name

Calibration or scalirg
potentiometers

Channel identificatiaon
card

TE_EMETRY DATA cisplay

Function

Provides connections to a prime
power source {115 YAC unless
otherwise specified).

Provides a test voltage
nropartiaonal to the received
signal level thru the FSK mocoem
detector filters.

Provides the same BCD data that
drives the 76 0-C display, for
driving an extcrnal device.

Proviues a means 0° connecting
chassis grouind.

Function

Used to calibrate the ana’og
telemetry voliages received
thraugh the rear-panel barrier
striz of the 7610-R for readout
by the TELEMETRY DATA display
DW. Each channel has its own
calibration potentiameter.

Remavable card nrovides
jdentification of the assigned
function and units for each
channel.

This 3 1/2-digit display
indicates the value of the
parameter oeing measurec¢ an the
selected channel. A = or -
before the displayed numbei
indicates polarity. A reading
of 1000 corresponds to 1.000
volt into the D\ out of the
calibration potentiometers.
Channel selection is by the
7/610-R CHANNEL SELECT
thumbwheel switches, in the
local mode. When not in the
1ocal mode, the TELEMETRY DATA
display is blanked out.



3.3.3

Fig. 3-3
Ref. No.

4

3.3.4

Fig. 3-4
Ref. No,

Continued
jame

CHANNEL SELECT
thumbwheel switches

JP/ON pushbutton
switch

DOW"/0FF pushbutton
switch

LOCAL MODE pushbutton
switch

Mode]l 7610-R Rear Panel.

Name

AC fuse

TELCO fuse
P fuse

JOkil fuse

3-5

runction

“hen the LOCAL MODE switch is
depressed, the operating channel
can be selected at the remote site
by means of the CHANNEL SELFCT
thumbwheel switches on the /610-R.

When the LOCAL MODE switch is
depressed, depressing the UP/QON
switch transmits an UP or ON
command Lo the device cantrolled
by the selected channel. This
switch is lightec whenever an UP
0> ON command occurs, from ejther
the 7610-C or from the 7610-R in
the local mode.

When the LOCAL MODE switch 1is
depressed, depressing the DOWN/OFF
switch transmits a DOWN or QFF
command to the device controlled
by the selected channel. This
switch is lighted whenever a DOWN
or OF- command occurs, from eijther
the 7610-C or “rom the 7610-R in
the locei mode.

shen depressed, control is
transferred from the Model 7610-C
to the Model 7610-R. Depressing
the switc: causes it to light,
indicating local control, and also
activates the 7610-R TELZYETRY
DAlA display.

Function

Fuses AC input to power
transformer.

Fuses 1ELCO telephone line.
“uses UP control line.

Fuses DOW- control line.



3.3.4
Fig. 3-¢

Ref. t'o.

5

10

311

12

13

Continued.

Name

BCD CH8 connectar J15

BCD CH9 connector Jlé

SUBCARRIER CONTROL IN
connector J18

SUBCARRIER TELEMETRY
OUT connector J19

7615 connector JZ21

7630 connector J23

TELE terminal strip

UP terminal strip

DOWN terminal strip

3-6

Function

When installed, provides means
of introducing optional exteirnal
parallel BCD data into the 7610-
R on Channel 8.

When installed, provides means
of introducing optional external
parallel BCD data into the 7610-
R ¢in Channel 9.

Provides means of connecting the
SCA input from the STL uplink.

Provides the SCA or FSK output
for the radio or TV downlink.

When installed, provides means
of connecting cable to optional
76]5_R9

When installed, provides means
of connecting cable to optional
7630 for channel expansion,

Provides means of introducing DC
telemetry sampling voltage to be
read out on the TELEMETRY DATA
display when the corresponding
channel is selected. A positive
DC voltage applied to the +
terminal will give a positive
reading on the display.

When the UP/ON pushbutton is
depressed at the 7610-C or at
the 7610-R in the local mode,
provides a relay contact closure
from A to B for the selected
channel,

When the DOWN/OFF pushbutton is
depressed at either the 7610-C
or the 7610-R in the Tocal mode,
provides a relay contact closure
from A to B for the selected
channel.



3.3.4

Fig. 3-4
Ref. No.

14

16

17

18

Continued.
Name
EXT TELE SEL QUT
CONNECTOR J24 (Option)

EXT TELE SEL IN
connector J22 (Option)

EXT DATA IN
connector J20

Terminal strip Jd.7

115VAC POWER cord

3-7/

Function

Used in conjunction with the
optional analog scanner and an
external monitoring device.

Provides a means for introducing
an input from an external
manitoring device to the
optional analog scanner board.

Used in conjunction with
external monitoring control to
introduce external FSK data to
be mixed with other FSK data
being sent to the 7610-C on the
downlink.

TELCO terminals: Provide
connection to TELCO Jine.

LOCAL MODE terminals: Provides
a relay closure when the 7610-R
is in the local mode.

FAILSAFE CONTL terminals:
Provide relay contact closure
when operation is normal. If
power fails at the 7610-R, or if
the command uplink fails, the
relay contacts open. A time
delay adjustable from
approximately 20 to 55 seconds
occurs between uplink failure
and contact opening.

FAILSAFE TELE terminals:

Provide a 12-volt relay
energizing voltage when there is
a telemetry failure on the
downlink. There is a fixed time
delay of 7 to 12 seconds between
downlink failure and appearance
of the relay voltage.

Provides means for connecting to
a prime power source (115 VAC
unless otherwise specified),



3.3.4

Fig. 3-4
Ref. No.

19

20

3‘3‘5

Fig 3-5
Ref. No.

3+34b

Fig. 3-6

Ref. Nao.

Continued.

Name

RECEIVE LEM:L

Grounding Bolt
(Serial #225-3 and
later units only)

Model 7615-C Front Panel.

Function

Provides a test voltage
proportional to the received
signal level thru the FSK Modem
detector filters.

Provides a means of conneciing
chassis ground.

flame

STATUS indicators

CONTROL switches

Removable Identification
Card

Model 7615-C Reav Pan=l.

Name

115 VAC poveir cord

Fuse, 1/2 ampere slo blo

Function

Each of these LEDs indicates the
status of one operating
parameter of the remote
transmitter. A lighted
indicator signifies that the
monitored circuit is on, or that
is it operating within specified
Timits.

In the up position, each switch
turns on one function at the
remote site. The function
controlled by a particular
switch may or may not be related
to the parameter monitored by
the indicator directly above it.

Provides means of recording ihe

function of each CONTROL switch
and STATUS indicator.

Function
Provides connection to a prime
power source (115 VAC unless
otherwise specified).

Fuses the power line.
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3:3.b

fig. 3-6

Ref. No.

(&2]

I Pt

Fig. 3-7
Ref. No,

Model 7615-C Rear Panel.

Name

STATUS barrier strips

CONTROL barrier strips

25-pin connector J1

25-pin connector J2

Ground Bolt
(Serial #225-3 and
later units only)

Model 7615-R Front Panel.

Name

STATUS indicators

CONTROL switches

Removable Identification
Card

3-9

Function

Provide 15 TTL-level outputs
corresponding to the 15 front
panel STATUS indicators, for
operating external indicators,

A Tow level at the barrier strip
corresponds to a lighted front
panel STATUS indicator.

Provide an alternative to the
front panel switches for
controlling ON/OFF functions at
the remote site. An input
consisting of a relay closure or
TTL logic O will cause a
function to be turned on at the
remote site.

Provides means for connecting to
a second 7615-C when installed.

Provides means for connecting to
the 7610-C or first 7615-C.

Provides a means of connecting
chassis ground.

Function

These indicators have the same
function as described in Section
3.3.5 for the 7615-C STATUS
indicators.

When the LOCAL CONTROL/REMOTE
CONTROL switch is in the LOCAL
CONTROL position, these switches
have the same function as
described in Section 3.3.5 for
the 76315-C CONTROL switches.

Provides means of recording the
function of each CONTROL switch
and STATUS indicator.



3.3.7 Model 7615-R Front 2anel.

Fig. 3-7

Ref. No. Name

4 LOCAL CONTROL/REMOTE
CONTROL switch

3,38 Model 7615-R Rear ?anel.

Fig. 3-8

Ref. No. Name

1 115 VAC power cord

2 ~use, 1/2 ampere slo blo

3 STATUS barrier strips

“ CONTROL barrier strips

5 25-pin connector Jl

6 25-pin connector J2

7 I.OCAL WARN barwier strip

3-1

Function

This switch is normally in the
REMOTE CONTROL position to
permit control at tke control
site. When the switch is in the
LOCAL CONTROL position, all
commands from Zhe controil site
are Jocked out. and control is
performed by the switches on the
7615-R front panel.

Function

Frovides connection to a prime
power source (115 VAC unless
otherwise specified).

Fuses the power line.

Used ta connect inputs from
external sensors to the 7615-R.
An input consisting of a relay
contact closure or a TTL logic
zero will 1light the STATUS
indicator associated with that
STATUS 1input..

Provide a relay contact closure
fron. a terminal on the top strip
to the terminal immediately
below it when an 0~ command is
received for that channel. The
contacts are isolated from
ground.

Provides means for connecting to
a second 7615~ when installed.

Provides means for connecting to
the 7610-R o first 7615-R.

Provides a switch contact
closure when the 7615-k is in
local mode, for operating an
external warning device

0



3.3.8
Fig. 3-8
Ref. No.
8

3.3:9
Fig. 3-9
Ref. No.
]

2

3.3.10
F190 3-]0
Ref. No.
]

VA

3

Model 7615-R Rear Panel.

Name

Grounding Bolt
(Serial #225-3
and later units only)

Model 7630 Front Panel.

Name

Calibration or scaling
potentiometers

Channel Identification
Cards

Model 7630 Rear Panel.

Name

TELE terminal strips

UP terminal strips

DOWN terminal strips

Function

Provides a means of coasnecting
chassis ground.

Function

Used to calibrate the snalog
telemetry voltages received
through the rear panel barrier
strips. Each channel has ity
own calibration potentiometer.

Removable cards provides
identification of the assigned
function and units for each of
the 20 channels.

Function

Provide means of introducing DC
telemetry sampling voltage to be
read out on the TELEMETRY DATA
display when the corresponding
channel is selected. A positive
voltage applied to the +
terminal will give a positive
reading on the display.

When the UP/ON pushbutton is
depressed at the 7610-C (or at
the 7610-R in the local mode),
provide a relay contact closure
from A to B for the s¢lzcted
channel.

When the DOWN/OFF pushbuiton is
depressed at the 7610-C {or at.
the 7610-R in the locai mode),
provide a relay contact closure
from A to B for the selected
channel.



3 3,10 Model 7630 Rear Panel.

Fig. 3-10
Ref. No. Name Function
4 Contrel Select Connects to the next higher 7630
connector J2 when installed.
5 control Select Connects to the 7610-R or next
connector J1 lTower 7630.
6 Scan Select Used in conjunction with
connector J3 (Option) optional analog scanner and &
external monitoring device.
7 Scan Select Used in conjunction with
connector J4 (Option) optional analog scanner and an
external monitoring device,
3 Grounding Bolt Provides a means of connecting
(Serial #225-3 chassis ground.
and later units only)
P) Channel Assignment Labels Attached by customer at time
(Sticky Back Peel-off) channels are assigned. (Set of
Labels furnished with each
7630).
3.4 Telemetry Data and Channel Display.

If the operator at the control point wishes to control or
monitor a remote transmitter parameter from the 7610-C front panel, he
Tirst makes sure that the EXTERNAL CONTROL switch is in the OFF
position. He then refers to the card in the drawer at the bottom of the
7610-C to determine the channel number of the device he wishes to
control or the circuit he wishes to monitor, and selects that channel by
using the thumbwheel CHANNEL SELECT switches. When the selection of the
channel is accomplished at the remote point, the CHANNEL VERIFICATION
display will indicate the channel number selected.

To turn on the controlled device or, if the controlled
device is capable of increasing or decreasing one of its parameters, to
increase the value of the parameter, the operator presses the UP/ON
hutton; the pushbutton will illuminate to indicate that the command has
been executed at the remote site. Alternatively, to turn off a device
or decrease a parameter, he presses the DOWN/OFF button; again, the
pushbutton will illuminate when the command has been executed.

The analog voltage from the point monitored on the
selected channel will be displayed in digital form on the TELEMETRY DATA
display. After the device has been commanded and/or the telemetry
observed on the selected channel, another channel may be selected for
control and monitoring,

3-.2



3.4 Telemetry Data and Channel Display. (Continued)

If the EXTERNAL CONTROL switch is set to the ON position,
channel selection and remote control will be performed by a device
external to the Model 7610-C.

The remote transmitter is normally controlled at the
control site. However, for channel calibration or other maintenance
purposes, an operator at the remote site can control the Jocal
transmitter by pressing the LOCAL MODE button on the 7610-R frent panel.
The CHANNEL SELECT thumbwheel switches and the UP/ON and DOWN/OFF
pushbuttons can then be used in the same way as those at the control
site. The analog voltage monitared on the selected channel will appear
on the 7610-R TELEMETRY DATA display. This display is blanked when LOCAL
MODE operation is not selected.

3.5 Calibration of Telemetry Data Display.

The calibration potentiometers (Reference No.l in Figure 3-
3) should be turned fully counterclockwise (if input voltages are greater
than 4 volts) before input voltages are applied to the TELE -/+ terminals
on the 7610-R or 7630 rear panel, as described in Section 2.3.2g or
7.3.5a. To calibrate the display, press the LOCAL MODE switch on the
7610-R front panel, select the channel tec be checked, and adjust the
calibration potentiometer for the selected channel to display the value
of the parameter being sampled. For example, if Channel 3 is monitoring
the final amplifier plate voltage for which the transmitter's analog
meter indicates 2840 volts, the Channel 3 potentiometer could be adjusted
for a digital display of +0284 (i.e +0.284 VDC into 7610-R DWM). The
7610-R will not accurately display a count greater than +3100, i.e +3.100
VOC into the DWM,

3.6 Failsafe Circuits.

A failure of the command data to reach the remote site and
control the transmitter will cause the transmitter to go off the air if
such failure lasts for 20 to 55 seconds (adjustable).

A failure in the telemetry transmission from the remote
site to the control site lasting more than 10 seconds will cause an LED
to 1ight on the 7610-C front panel display (Reference No.2 in Figure 3-
1).

3.7 External BCD Data Input to 7610-R. (Optional)

When this option is installed, the telemetry data
displayed for Channel 9 will be the external BCD data applied to the
Mode) 7610-R. If a second channel is also used for external BCD data,
this data wil) be displayed when Channel 8 is selected.



3.8 * Model 7615 Status Monitoring/Direct Control System.
(Optional)

For this option, one or two 7615-C units are installed at
the control site, and a like number of 7615-R units are installed at the
remote site. Each 7615-C unit has 15 front panel toggle switches, each
of which controls a function at the remote site. The function
controlied by each switch is recorded on a card immediately above the
switches. This direct control is independent of the 7610-C channelized
contral.

The 7615-C also has 15 front panel LEDs, each of which
indicates the status of circuits or devices at the remote site. They
can also be used to verify on-off functions. The circuit or device
being monitored by each status LED is recorded on a card immediately
below the LEDs.

The 7615-R has similar sets of 15 switches and 15 LEDs
for control and status indication at the remote site. The 7615-R
switches are enabled by placing the Local Control/Remote Control switch
to Local Control.

CAUTION

If there are key functions set to a particular contro)
format, the operator should set those functions on the 7615-R front
panel before switching the system to the local mode. This will prevent
any interruption in the commands to other external equipment.

3.9 Model 7630 Channel Expander. (Optional)

The Model 7630 is installed at the remote site only, and
provides additional channels of control and telemetry over the ten
provided by the basic Model 7610-R. These additional channels (up to a
total of 80 for the system) are selected by the thumbwheel switches on
the 7610-C or 7610-R. There are no operating controls on the 7630.
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Display BD 7610-C

Assembly # 6608-1420

Ckt. Ref. Description TFT Stock No.
CR1 Led MV5025 1285-5025
DS1 Led DL704 8 1285-0704
DS2 Led DL704 8 1285-0704
DS3 Led DL 701+1 1285-0701
DS4 Led DL704 8 1285-0704
DS5 Led DL704 8 1285-0704
DS6 Led DL704 8 1285-0704
DS7 Led DL704 8 1285-0704
J3 Conn 26 Pin M Header 2250-6512
Q1 Xistor 2N4275 1271-4275
Q2 Xistor 2N4275 1271-4275
R1 Res Car Comp 1/4W 5% 4.7K 1065-4701
R2 Res Car Comp 1/4W 5% 150 1065-0150
R3 Res Car Comp 1/4W 5% 4.7K 1065-4701
R4 Res Car Comp 1/4W 5% 120 1065-0120
RS Res Car Comp 1/4W 5% 150 1065-0150
U1 I/C 9368PC 1100-9368
Uz I/C 9368PC 1100-9368
u3 1/C 9368PC 1100-0368
U4 I/C 9368PC 1100-9368
us I/C 9368PC 1100-9368
U6 1/C 9368PC 1100-9368
Cap Cer Disc .1UF 12V 1005-0100
Cap Tan 10MFD 20V 10% 1008-0100
PC BD 7610-C Display 1600-1420
Socket, I/C 14 Pin 2250-1014
Socket, I/C 16 Pin 2250-1016
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Mather 8D 2E1S-C

Page )

Assembly # 6608-1661

Ckt. fef. Bescription TFT Stock Ho.
c35 Cap Cer Dfst 500pF 5% 1005-0501
L6 Cap Cer Disc 120pF 5L 1005-01217
[ 7) Cap Cer Dfsc 500pF BZ 1005-0501
£33 Cap Cer Disc 120pF 5% 1005-0121
3% Cap Cer Bisc 120pF 51 W05-0121
C40 Cap Ler Disc 120pF 5% 10050121
41 Cap Cer Bisc JTUF 12V WO5-010a
La2 Cap Cer Ufsc .1UF 12¥ 1005-0300
43 Cap Cer Disc JTUF 12¥ WOsS-0100
L44 Cap Cer Disc .1UF 12¥ WUE-0100
C45 Cap Cer Disc .TUF 12¥ 1005-0108
(1] Cap Cer Bisc .1UF 12¥ TI0E-000
47 Cap Cer Bisc JTUF 12¥ WHO5-0 00
c48 Cap Cer Disc .JUF 12¥ Wos-a100
C49 Cap Cer Bisc . IUF 12V 3005-0100
50 Cap Cer Disc -JUF 12V WDE-0 Y00
C51 Cap Cer Disc .IUF 12¥ H0s-0 100
[4.5:4 Cap Cer Mse 3UF 12¥ 1005-0100
53 Lap Cer Disc .1UF 12Y TCOs-0100
(4.5 Cap Cer Mac .1UF 12¥ IC05-000
(55 Cap Cer Gisc IUF 12V 1005-030¢
(56 Cap Cer Disc OUF 12¥ W005-0 100
c57 Lap Cer Dise .ILF 12¥ 1005-0100
[4.3:] Cap Cer Disc -TUF 12¥ 1005-9100
C5e Cap Cer Disc .1UT M2¥ 1005-300
Con cap Tan 1OMFD 20¥ 10% 1M0E-3100
a1 Cap Tan 1IMFD 20¥ 103 100E-0100
CRa? Bfg TH3I64 1281-3064
g Afstor 2H4275 1271-4275
92 Alstor ZHAZ75 1271-4275
73 yistor EH4ZI5G FN-427R
%] %istar ZH4Z75 IF3
Q5 TTstor EN427S 1277 -L27%
06 ¥istar ZN4275 1E71=-5275%
Q7 Yistor ZHE2TS 1AT1-4275
08 #stor 2N4Z75 1274275
e iistar 2HG2TH 1271-4275
Mo Yistor ZHEZTH 127-4275
g1t Tistor #4275 1271-4275
[ ] Yaystor ZHE275 1271-4275
Q13 X1stor ZNAZTE 1271-4275
Lk Arstor 2N42 75 | 12N-4275
Page 3
Mather B0 7615-C Assembly # ABOB-1RGY
Ckt. Ref. Description TFT Stock Ko.
R4s Res Car Comp 1/4W 5T 22§ YOE5-2201
R4A6 Res Car Comp 1/4W 5% 0. 10650010
Ra7 Res Car Comp 1/4W 51 10, 1055-0010
R4y Res Car Comp 1/4% 5% 0. 10650010
R4y Res Lar Comp 1/4W 5% 10, 1Q65-00re
RE1 Res Car Comp 1/4W 5% 0. 10650010
R52 kes Car Comp 1/4W 5% 10. 1065-0010
RE3 Res Car Comp 174K 5% 10, YoRs-0010
R54 Res Car Comp 1/4W 5% 0. 10653000
55 Res Car Comp /4K 5T 10, 1085-0030
56 Res Car Comp ¥/4W 5% 10, 106500
RE7 Rez Car Comp 1/4K 51 10. 1085-0010
RE8 Res Car Comp 1/4W 53 10, 1065-0010
R59 Pes Car Lomp 1/4W 5% 10, 1065-0010
R60 Res Car Comp 1798 5% 19. 1085-0010
31 Seiten 511de 4 Pot 1840-2240
u1 1/C SNFALSDAN 1101-7404
uz 1/C SH7ALS04N HIb1- ¥4
u3 1/C MH74C164 1102-0Y64
ua [/C MM7SCOBN 1102-7408
us IC MMP4L 1G4 1102-0164
us I/L MMPSL164 1102-6164
ui T/0 MMTACEEN 1102-7485
ua 1/C MMTACREN 1102-7485
ug 1/C Ma74C164 1102-0164
uio 1/C MM7ACESN 1102-7485
ui I/C me7aL BN 1102-7485
B2 170 MM74CT 74N 1102-0174
ui3 [/0 MM7SCIHON 1102-0174
LINES I/C MMP4L174H 1102-174
uls T/L SH74LS04N 1101-7404
ui6 1/C SHP4LSDAN 107174048
s 1#¢ SNT4LS04N 11001-7404
ulg T/C MHTACIER 1102-0165
s T/C MMT4C16S 1102-0165
ecket, I/C 14 Pin 2250-1014
Spcket, T/0 16 Pin 2£50-1016
Plug, & Pin 2250-6006
Comm H Fin Wolex 20E0-600R
Conn 26 Fin M Header 2250-6512
PC BB 7615 Mather 1600- VEE0RE YA

Mather BG J615-C

Page 2

hezembly # 6608-1661

Ckt. Ref. Descriotian TFT Stack Ho.
Q15 Listor 2M4275 1221-4275
k1 Res Lar Comp |/4W 5% &4.7% 10654701
R2 Res Car Comp 1/4W 33 4.7x TeE-470]
R Res Car Comp 1AAW 5% 4.7K 654701
R4 Res Car Comp 174W 5% 4.7K 106547
k5 Rps Car Comp bW 5% 4.7K HB5-4701
R85 fes Car Comp 1/4W BX 4.7K E5-4701
R7 Res Car Comp 4.7k W65-4701
| rs Res Car Cowp 47K 10654701
wG Res Gar Loap 4. 7K 1165-4701
RI1D kes Car Comp 4.7k 165-4701
R1T Res Car Coap 47K 1065-4701
RYZ Res Car Conp 4,78 1065-4 701
R12 Res Car Ceap 47K 1065-4701
14 Res Car Comp 4.7 1065-4701
R1% Res Car Comp 4.7k 1065-4701
r12 Res Car Comp T.2x 1065-1201
R19 Res Car Comp 4,78 1065-4 701
R20 Res Car Comp 2K | 1065-2401
R21 Res Car Comp 4.7k 1065-4701
R22 Res Car Comp i 1.2% 1065-1201
R23 Res Car Comp 47K 1065-4701
R4 Res Car Comp 2.4 1065-2407
R25 Res Car Comp LIS 1085-4701
Q26 Res Car Comp 2.4 j065-2403
27 Res Car Comp 4.0% 1065-4701
R2a Res Car Comp 2.0K 1065-2401
Ri9 Qes Car Comp .78 1065-4707
R3D Res Car Comp 4.7% 1065-4701
R31 Res Car Comp 22K 1065-2201
R32 Res Car Comp 2.2% 10652201
| R33 Res Car Comp 2.2k 1065-2201
| R34 Res Car Coap 22K 1065-2201
| R35 kes Car Coop 2.2k 1065-22041
k36 Res Car Comp 1 2.2K 1065-2201
| R37 Res Car Comp 2.2 1065-2201
[t} Res Car Conp 2.2k 1065-2201
| R39 Res Car Comp 2.2K 1065-2201
[ Ra0 Res Car Comp 2.2% 1065-2201
R4l Res Car Comp 2.2k WE5-2201
| Ra2 Res Car Comp L 2.2k 1065H-2201
| Ra3 Ret Car Comp 2.20 1065-70%
Res Car Comp 2.2% WEs-2200
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Model 7630

Relay Select BD

Assembly # 6608-1680

Ckt. Ref. Description TFT Stock No.
Cl Cap Cer Disc .05MFD 1005-5039
c2 Cap Tan 100MFD 20V 20% 1008-0102
Cc3 Cap Tan 10MFD 20V 10% 1008-0101
C4 Cap Tan 10MFD 20V 10% 1008-0101
C5 Cap Cer Disc .1UF 12¥ 1005-0100
Cé Cap Cer Disc .1UF 12V 1005-0100
C7 Cap Cer Disc .1UF 12V 1005-0100
R1 Res Car Comp 1/4W 5% 4.7K 1065-4701
SW1 Switch 14 Pin Dip 1800-2067
Sw2 Switch 14 Pin Dip 1800-2067
Ul 1/C DM7407N 1100-7407
b2 1A DMPAEFN T100-7307
U3 1/C DM7407N 1100-7407
U4 1/C DM74Q7N 1100-7407
us 1/C DM74L5154N 1101-7154
ué 1/C DM74L5154N 1101-7154
u7 I1/C LM342P-5-0 1100-4205
us I/C SN7465138N 1101-0138
Socket, I/C 14 Pin 2250-1014
Socket, I/C 16 Pin 2250-1016
Socket, I/C 24 Pin 2250-1024
Conn 26 Pin M Header 2250-6512

6608-1680
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SECTION 4

THECQRY OF OPERATION

4.1 Block Diagram Discussion.

4.1.1 7610-C Block Diagram. (Figure 6-1-1)

The 7610-C converts the binary control data from its
CHANNEL SELECT thumbwheel switches, from its UP/ON and DOWN/OFF
pushbutton switches, and from toggle switches on the Model 7615-C (when
used) into serial binary data for transmission over the communication
1ink to the remote site. The 7610-C also receives serial binary
telemetry data from the remote site and converts it to 8-bit parallel
data for the TELEMETRY DATA and CHANNEL VERIFICATION displays.

The transmit function is diagrammed on the left-hand side
of Figure 6-1-1. The seven lines from the thumbwheel CHANNEL SELECT
switches provide BCD outputs from 00 to 79 (80 channels). The UP/ON and
DOWN/OFF switches require one bit each. The multiplexer connects these
nine lines to its output when the front panel EXTERNAL CONTROL switch is
in the OFF position; when the switch is in the ON position, these nine
bits of control data come from an external source. The seven CHANNEL
SELECT bits with one telemetry failsafe bit from the receiver circuits
are applied as paraliel inputs to shift register Ul3. The same bits are
applied, for redundance to increase reliability, as parallel inputs to
shift register U12. Similarly, four bits from the remote site select
circuit, one bit from the front panel UP/ON switch, and one bit from the
front panel DOWN/OFF switch are applied to U11,

A load pulse from the control and timing circuitry loads
these inputs into the shift registers. A clock pulse loads this data
into the Universal Asynchrous Receiver/Transmitter (UART) at terminals
TX1 through TX7, together with a logic zero from the end-of-word
generator {see top row of Table 4-1). Start, stop, and parity bits are
added in the UART, and all 11 bits are then fed out of the UART from its
TRO output as serial data to the FSK generator in the modem.

A shift pulse from the UART then shifts out the next bit
from all shift registers, so that the data in the second row of Table 4-
1 is loaded into the UART, converted to serial data, and sent to the
modem. This continues through the eighth bit from the shift registers,
at which time the output of the end-of-word generator is a logic one.
See TX8. This signals the end of the command word; the shift registers
are then reloaded and the entire cycle is repeated.



Table 4-1. Model 7610-C Transmit Data Format

First Second
Loaded x 7615 7615
S/R Bit | Bit TX1 TX?2 TX3 | TX4 JTX5 | TX6 | TX7| TX8
H 1 |TELE FAIL{CH4 (TELE up 8 -- 8 -- 0
FALL)
G 2 CH1 CH2 (CH1) | DOWN [ 7 15 7 15 0
F 3 CH2 CH1 (CHZ) | SITE3| 6 14 6 14 0
E 4 CH4 TELE(CH4) | SITE2| 5 13 5 13 0
FAIL
D 5 CH8 CH40(CH8) | SITE1 | 4 12 ) 12 0
C 6 CH10 | CH20(CH10) | SITEO| 3 1 3 1] 0
B 7 CH20 |[CHIQ(CH20) | DOWN | 2 10 2 10 0
A 8 CH40 | CHB (CH40) | uUP 1 9 1 9 1
(sync)
NOTES: I The Tetters in the Loaded S/R Bit column represent the
data bits initially stored in each shift register. H is
the first bit to be shifted out, and A is the last.

2. CH1 throuch CH8 denote the 4-bit BCD output of the LSD
CHANNEL SELECT switch.

3. CH10 through CH40 denote the 3-bit BCD output of the MSD
CHANNEL SELECT switch.

4. UP and DOWN denote outputs of the front pane! UP and DOWN
switches. Logic 1 represents switch closure.

5. SITE O through SITE 3 are for site selection in a
multisite installation. A 4-bit code denotes the
selected site.

6. The numbers in columns TX4 through TX7 denote control
switches on the 7615 front panels. A Togic 1 represents
switch closure.

7.  TX1 through TX8 are the UART transmit parallel inputs.

* () indicates formats on earlier production units
i.e units preceding Serial Number 225-3.
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The receive function is diagrammed on the right-hand side
of Figure 6-1-1. Serial data from the remote site enters the UART at
the Receiver Input (RI). When the UART detects a start bit, it starts
loading one 8-bit serial character within the UART. After the character
is loaded, the Data Received {DR) line is set high. This allows the
shift registers to sample the UART parallel data output at terminals RX1
through RX8. When the shift registers sample the output, they strobe
the Data Received Reset (DRR) line to a logic zero to reset the DR Tline.

The parallel data at UART outputs RX1, RX2, and RX3 is
applied to the serial inputs of 8-bit shift registers U26, U25, and U23.
When the DR 1ine from the UART goes high, the input data is shifted into
the three shift registers. Data at RX4 through RX7 is shifted into the
7615-C at the same time (when that option is installed). A logic zero
from RX8 is applied to the end-of-word detect and control circuitry;
this input remains low for the end of the word. At the end of the first
shift, the data shown on the top row of Table 4-2 has been shifted into
the registers. The control circuitry then strobes the UART's DRR line
to a logic zero to reset it, and then the next serial inputs from the
remote site are converted to parallel data at RX1 through RX8, This
data, corresponding to the second Tine of Table 4-2, is shifted into the
shift registers. This process continues until eight bits of data have
been received for each shift register.

Table 4-2. Model 7610-C Receive Data Format

First Second
Loaded 7615 7615
|S/R Bit| Bit | RX] RX2 RX3 RX4 | RX5 | RX6 | RX7 | RX8
H 1 80 CH up 8 - 8 -- 0
G 2 40 Polarity DOWN 7 15 7 15 0
F 3 20 2%88 CH40 6 14 6 14 0
E 4 10 1000 CH20 5 13 5 13 0
D 5 8 800 CHIO 4 12 4 12 0
C 6 4 400 CH8 3 11 3 11 0
B 7 2 200 CH4 2 10 2 10 0
A 8 1 100 CH2 1 9 1 9 1
(sync)
NOTES: The numbers in the RX1 and RX2 columns refer to the BCD data

for the four digits of the TELEMETRY DATA display. Other
entries in the table are similar to those in Table 4-1, except
that Table 4-2 RX4-RX7 describes status displays rather than
switches.




A Tatch pulse, which is produced by the control circuit
after eight shift pulses have been received clocks the outputs of the
shift registers into parallel registers for the displays. The UART RX1
and RXZ2 outputs from shift registers U26 and U25 provide the data
received from the remote sites {in BCD form) for the four digits of the
TELEMETRY DATA display, as shown in Table 4-2. RX2 also provides &
polarity bit for the display, a lTogic one for positive data and a logic
zero for negative data. The 14 bits of BCD information plus the one
polarity bit are decoded on the display board to drive the TELEMETRY
DATA display.

One bit from RX2 and six bits from RX3 are decoded on the
display board and used to drive the two-digit CHANNEL VERIFICATION
display. The two remaining RX3 bits are used to light the UP or DOWN
pushbuttons to verify that the proper up or down command was received at
the remote site. The outputs of RX4 through RX7 are used to indicate
the status of circuits controlled by the Model 7615-C switches when that
option is installed.

When there is a downlink data failure lasting 7 to 12
seconds, it is detected in the tele failsafe circuit, which then lights
an LED in the display and applies a logic one to one of the parallel
inputs of transmitter shift register U13. The downlink failure is also
indicated at the rear-panel at the TELE FAIL terminals of Jl12.

4.7.2 7610-R Block Diagram. (Figure 6-2-1)

The serial control-word data from the control site is fed
from the FSK modem into the UART through its RI terminal. The operation
of the UART is as described for the 7610-C. The parallel data at RX1,
RX2, and RX3 is shifted into shift registers U32,U31, and U33; this is
the data in the top row of Table 4-1. As each serial character is
received from the control site, it is converted to parallel data by the
UART and shifted into the shift registers. When all eight bits have
been shifted into the shift registers, the 8-bit word in shift register
U32 is compared with the 8-bit word in U31. Since the same data was
transmitted for these two words (see the TX1 and TX2 columns in Table 4-
1), each bit stored in U32 should be the same as the corresponding bit
in U31. If the two agree, the channel compare circuit sends a clock
enable to register U38/U39, so that the 8-bit word can be clocked into
the register. This word contains seven bits of channel select
information plus the telemetry failsafe bit. If this bit is high, it
indicates that there has been a failure to receive the telemetry at the
control site for a period of 7 to 12 seconds. This bit is applied to
the telemetry failsafe circuit, which delivers 12 volts to rear-panel
TELE FAILSAFE terminals when the bit is high, for energizing an external
relay.

The 7-bit channel select word in register U38/U39 is
clocked into the 2-to-1 multiplexer by the end-of-word latch pulse. IF
the LOCAL MODE pushbutton is not pressed, the register bits are
delivered to the relay select logic circuit. If the pushbutton is
pressed, the multiplexer selects the output of the 7610-R front panel
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thumbwheel CHANNEL SELECT switches for input to the relay select logic
circuit. The seven bits out of the multiplexer are also fed through
shift registers into the UART for transmission back to the control site
for the 7610-C CHANNEL VERIFICATION aisplay.

The data at UART terminal RX3 is loaded into shift
register U33. The UP shift register bits 1 and 8 should be the same
ievel, and the DOWN bits 2 and 7 should be the same level. These are
compared in the up/down control circuits; if they agree, the UP and DOWN
control signals are fed through to the UP and DOWN relays. If the LOCAL
MODE button on the 7610-R is pressed, the multiplexer will deliver UP
and DOWN contra) signals from front-panel UP/ON and DOWN/OFF switches
instead of the signals from shift register U33. U33 also receives four
bits of site selection data, binary coded to identify the site to be
controlled. These four Dits are fed into the site compare circuit,
which is programmed to identify on¢ of sixieen possible codes, ane
assigned to the site at which this particular 7610-R is installed. If
there is agreement, the latch signal out of the end-of-woird deilector and
control circuit is enabled.

The data at LART terminals RX4 through 3X7 is sent to
Vodel 7615-R modules (when installed) for controi purposes.

The logic lTevel at RX8 is a zero for the First seven
bits, and a one for the eighth bit to identify the end of the command
word. This produces a latch, which clocks the channel select word into
register J38/1/39, and also the UP and DOWN control signais from the
UP/DOWN control circuit. The end-of-word bit is also applied, together
with control timin¢ pulses, to the control failsafe circuit. If either
or both of these inputs fail to appear for a period of 20 to 55 seconds
(adjustable), the control failsafe circuit detects this condition and
deenergizes the control failsafe relay. The relay contacts are brought
out to the rear-panel CONTL FAILSAFE terminals for cortrol of the
transmitter.

The relay logic circuit decodes the 7-bit channel select
word to energize the relay (1 of 10) on the relay board that corresponds
to the channel selected. Each relay has three pairs of contacts. One
pair is connected to a pair of terminals corresponding to the rear-panel
TELE +/-strip; thus the telemetry analog voltage applied to that pair of
terminals will be sent to the A/D converter for transmissior back to the
control site in digital form when that particular channel is selected.

A second pair of con:acts within the same relay connects
the rear-panel UP A and B terminals for that channel to the UP relay;
thus if the UP bit in the command word is a legic one for that channel.
the energizing of the UP relay will place a short across that channel's
UP A and B terminals. The DOWN circuit operates similarly.

The analog voltage for the selected channel is fed from
the relay card to the A/D converter, and the resulting digital data is
stored in a register. When the Externa) BCD option is installed, the
output from the BCD input card is substituted for the register output on
Channels 8 and 9, and the register is disabled on those charnels.
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The 15-bit BCD register output (two bits for the MSD, four bits for the
three other digits and one po arity bit) is applied to shift registers
U24 and U25. The register output also drives the 7610-R TELEMETRY DATA
display when the LOCAL MODE bulton is pressed.

Six of the seven channel-select bits from the 2-to-1
multiplexer are applied to shift register U26; the seventnh bit goes to
shift register U25. The UP verification bit and the JOWN verification
bit from the UP/DOWN control circuit are also applied to the input of
shift register U26. The shift registers are loaded and then their bits
are shifted into UART terminals TX1 through TX3 as described “n Section
4.1.1 The data from the optional 7615s and the output of the end-of-
word shift register are also shifted into the UART. The resulting
serial output is fed from the UART's TRO terininal to the FSK  modem for
transmission to the 7610-C at the control site.

4.l 3 7610 Conmunication Link. (Options) (Figure 6-3).

The communication 1ink between the control site and the
transmitter site can be a telephone line (TELCO) or a radio Tink (STL
microwave “or control commands up, and the broadcast transmitter “or
telemetry down). Up.ink commands are sent at a 600-baud data rate, and
downlink te'emetry at a 300-baud rate. The various switches shawn in
Figure 6-3 are set for the type of Tink to be used.

The logic-Tevel serial data from the UART in the 7610-C
is converted to serial-data tones in the FSK generator on the 7610-C
modem card. Logic one becomes a 2400-MHz tone, and "ogic zero a 2900-Hz
tone. For TELCO transmission, these tones are transformer-coupled inta
a standard 600-ohm telephone line. For transmission over an STL, the
tones are fed to the studio's SCA generator to modulate the subcarrier
before it is applied to the STL transmitter. If the studio has no SCA
generator, an optional SCA generator card must be used. The switches
shown, all of which are on a 16-pin DIP assembly in the 7610-C or a 14
pin DIP assembly in the 7610-R, are set to establish the appropriate
path for the FSK signa™ .

At the remote site, the FSK signal is transformer-coupled
into the FSK detector on the 7610-R modem card if transmission was over
a telephone line; or demodulated in the optional SCA detector card and
fed to the FSK detector if transmission was via an STL. The logic-level
serial data irom the FSK detector is applied to the 7610-R UART for
serial-to-parallel conversion,

On the telemetry downlink, the Jogic-level serial data
“rom the 7610-R UART 1is converted to FSK tones (1200 Hz for logic one,
1500 Hz for logic zero). For TELCO transmission. the FSK signal is
transformer-coupled into the same telephane line that was used for the
upTink. For downlink transmission over the broadcast transmitter's
subcarrier, the FSK signal is applied to the transmitter's SCA
madulation input. If such an input is not available, the FSK signa\
must be routed through an optional SCA generator card. External FSK
data can be introduced through a rear panel BNC connector or the 7610-R,
and mixed with the other FSK signal on the downlink.
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If a TELCO downlink is used, the FSK on the telephone
line is transformer-coupled (same transformer for up-link) at the
control site into the FSK detector on the 7610-C modem card. If the
broadcast transmitter is used for downlink communication, the SCA is
demodulated by the station's SCA monitor; or, if a monitor is not
available, by an optional SCA detector card. The FSK signal is then fed
to the FSK detector. The FSK detector output is the logic-level
telemetry signal; it is applied to the RI input of the UART in the 7610-
C. If external FSK was introduced onto the downlink at the 7610-R, it
will appear at the EXT DATA OUT BNC connector on the 7610-C rear panel.

4.1.4 7615 Block Diagram.

The optional Model 7615 Status Monitoring/Direct Control
System is used to expand the an/off control and status indication
capability of the Model 7610. One or two 7615 pairs can be used to
provide 15 or 30 additional channels, respectively. Each 7615 consists
of a 7615-C unit for use at the control site and a /615-R unit for use
at the remote site.

In the 7615-C (Figure 6-4-1), control inputs come from
either the 15 front panel toggle switches or switches connected to the
rear panel CONTROL terminal strip. After inversion and buffering, the
inputs are applied to the parallel inputs of two shift registers, one
for the first eight bits (switch outputs) and the other for the last
seven bits. A load pulse from the 7610-C shift the contents of the
shift registers out serially. If the 7615-C is the first or only one
installed at the control site, an internal switch is set to route the
serial data to the 7610-C over the DI1 and DI? lines; if the 7615-C is
the second one installed, its switch is set to route the serial data to
the 7610-C over the DI3 and DI4 lines. At the 7610-C, the DIT through
DI4 data is applied to terminals TX4 through TX7, respectively, of the
UART (see Table 4-1).

The data is sent from the 7610-C to the 7610-R over the
communication link as described in Section 4.1.3. The UART in the 7610-
R delivers the data to the 7615-R (Figure 6-4-1) over the D@l and D@2
Jines (for the first 7615-R) or the D@3 and D@4 lines {for the second
7615-R). An internal switch in the 7615-R is set to feed the data from
the proper lines into the shift registers. With the switches set as
shown in Figure 6-4-1, the D@1 serial data is shifted into an 8-bit
shift register by a clock from the 7610-R. Then the next time the eight
bits are received on D@1, they are shifted into the same shift register
and the contents of that shift register are shifted into a second 8-bit
shift register. The contents of these two shift registers are then
campared. At the same time, the serial data from D@2 is undergoing
similar processing. If there is agreement in both compare circuits, a
Jatch pulse is gated into the clock input of a holding register to load
the register with the D@1 and D@2 data. The outputs of the holding
register are fed to relay drivers which drive 15 relays to produce
contact closures at the rear panel CONTROL terminals that are in the up
position.
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If the LOCAL CONTROL/REMOT= CO“TROL switch on the 7615-R
front panel is in the LOCAL CONTROL position, the relay drivers are
disabled and the relays are controlled directly by the 7615-R CONTROL
switches. In the LOCAL CONTROL position, the LOCAL CONTROL/REMOTE
CONTROL switch also provides a contact closure to the rear panel LOCsL
WARN terminals, so that an external warning uevice connected to these
terminals will alert ‘he operator that he is in local mode.

At tne 7615-R, status inputs, which can be contact
closures or TTL inputs, are introduced through the rear panel STATUS
terminals. After inversion and buffering, they are applied through
display drivers to the front panel STATUS display LEDs. The status
inputs and the corresponding STATUS indicators are independent of the
relay closure outputs. The status inputs are also applied to the
parallel inputs o° two shift registers and processed in the same way
that the control inputs werc processed in the 7615-C. Each shift
register handles eight bits, but one bit fror the second shift register
is a spare. The serial outputs of tie shift registers are switched to
the DI1 and DIZ inpu:is to the 7610-R UART if this is the first-position
7615-R, o~ to 213 and DI4 if it is ihe second-position 7615-R.

From the 7610-R UART, the data is sent aver the
communication link to the 7610-C, where the 7610-C UART delivers it in
serial form to the 7615-C over D@1 and D@2, or D@3 and D@4 (Figure 6-4-
1). THe data goes through another double-compare process 1ike the one
in tce 7615-R  If the data bits compare, the data will be clocked into
tne holding register and fed through drivers to the front panel STATUS
LEDs. The outputs of the drivers are also “ed to the rear panel STATUS
terminals for operating external indicators.

4.1.5 7630 Block Diagram. (Figure 6-6-1)

Each optional Model 7630 Channel Expander contains 20
relays on two relay boards as in the 7610-R to provide 20 additional
channels of UP/DOWN control and telemetry functions. The 7630s are used
at the remote site only, and derive their power from the 7610-R. Up to
three and a half 7630s can be used with a /610-R.

The channel relay board on the left-hand side of Figure 6-
6-1 contains 10 relays. For the first 7630, these relays wo.ld be for
channels 10 through 19; for the second 7630, channels 30 through 39;
etc. As in the 7610-R, each relay has three pairs of contacts -- one
pair for the telemetry analeg input voltage, one pair for the UP
control, anc¢ one pair for the DOWN control. These contacts are
connected to rear panel terminals as in the 7610-R. The second relay
board in the 763C, shown on the right-hand side of the block diagram, is
jdentical to the board just described, except it is for channels 20
through 29 (in the first 7630), 40 through 49 (in the second 7630), etc.
The relay boards also contain a calibration or scaling potentiometer for
each channel, as in the 7610-R.

Relay control cemes from the 7610-R tnrough J1 on the
7630 rear pane.. For the Tirst 7630, J1 is connected directly to J23 on
the 7610-R. or the second and other 7630s, connection is daisy
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chained via the lower-channel-group 7630 {s). Eight add: 2ss lines are
biouvcht in through J1. Four of these, representing the least
significant digit on the thumbwheel switches of the 7610-C (or, in the
local mode, on the thumbwheel switches of the 7610-R)} are connected
directly to the relay select boards to select o0.'2 of ten channels.
Ancther three address lines, representing the most significant digit of
the thumbwheel switches, are connected to the relay group decode and
group 1dentifier switches on the Relay Select Logic Board to select one
of eight groups of ten channels (only two groups are handled by anyon:
7630). The first group of ten channels is reserved for the 7610-R
relays. The appropriate 7630 identifier switches must be turned on at
the time the 7630 1is installed to identify which group of ten channels
is assigned to each relay board. Along with the three address lines is
an enable line which disables the relay select circuitry durinc power-
up; it also deenergizes the relays for a period of time during channel
change, .0 that the previous channel's relay contacts are fully open
before the :2xt channel s relay is selected.

When optional analog scanners are used, they plug into
ithe relay boards and connect to both the relay boards and rear panel
connectors J3 and J4 as shown on the block diagram.

Unregulated DC power is brought in from the 7610-R and
regulated to +5 volts for supplying all the 7630 TTL circuitry.

4.2 7610-C Mother Board. (Figure 6-1-3)

4.2.1 Transmit Circuits.

Inputs from the front panel UP/ON, DOWN/OFF, and CHANNEL
SELECT switches enter through J10, and similar inputs from external
devices via rear panel EXTERNAL CONTROL connector enter through J11.
When the front panel EXTERNAL CONTROL switch is off, it places a logic 1
on pin 1 of multiplexers U/ through U9 to cause them to select their B
inputs, and thus switch through the inputs from the 7610-C front panel
switches. In the ON position of the EXTERNAL CONTROL switch, pin 1 of
the multiplexers is connected to ground through R21 to select the A
inputs and thus switch through the external inputs.

The data from the multiplexers is parallel loaded into
shift registers Ul1, Ul2, and U13. U1l takes the DOWN bit at pins 5 anc
12, and the UP bit at pins 11 and 6, The channel bits are loaded into
both U12 and U13 for redundancy to improve reliability. A TELE FAIL bit
from the telemetry fail circuitry (described later) is also applied to
Ut2 and U13. Site select bits are also Joaded into Ul1. When multiple
site operation is desired, a special box with selector switches is
connected to J9 to provide the desired site information. If there are
no site select inputs at J9, bits C, D, E, and F of Uil will be at logic
1; in this case jumper wires are used on the 7610-R to provide logic
ones so that there is always a valid compare.

The transmit inputs (TX1 through TX8) of UART Ui7 comes
from the serial outputs of shift registers U0 through U13 and from
similar shift registers on the optional 7615-C (s), when used. The THRL
input to the UART, which is generated by Ult, loads the outputs of the
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shift registers in the UART at a 7Hz rate. Shift register bit H is the
first to be loaded into the UART (see top row of Table 4-1). When the
transmitter register is empty, the TRE output of the UART will deliver a
pulse to the THRL input to load the next outputs of the shift registers
{second 1ine of Table 4-1). However, at the end of the eighth loading,
shift register U10 will produce a logic 1 output from its A input, and
this will set flip-flop U15 and turn off gate U27, preventing another
loading. When U16 clears U15, UART Toading can again start. After each
parallel loading of the UART, the data is clocked out by the transmit
~lock at pin 40 of U17 and the data is delivered serially from pin 25 to
the FSK modem through J4-10. Timing of the transmit cycle is shown in
Figure 4-1.

Since the transmit rate for the data from the 7610-C to
the 7610-R is 600 baud and the receive rate from the 7610-R to the 7610-
C is 300 baud, two independent clocks are required by the UART. U5 is
the clock generator, and it operates at 9600Hz. Diviser U6 provides a
4800-Hz output at pin 14, and a 600-Hz output at pin 11. The UART
receive clock at »in 17 of Ul7 is normally connected through a jumper
from pad B to pad A (near U6 in Figure 6-" 3) to the 9600-Hz output of
U2'-"0. The UART transmit cloce (pin 40 of U17) is normally jumpercd
from pad D to pad F to the 4800-Hz output of U6.

4,2:2 Receive Circuits.

Serial data from the 7610-R enters the 7610-C Mother
Board through pin 8 of J4 and is shifted into the UART through its RI
terminal. After loading, the UART sets its DR line high. This feeds
through U24-3, U27-8, and U31-12 to the shift clock inputs of shift
registers U23, U25, and U26; it also provides a shift pulse to the 7615~
C (when installed) through pin 9 of J8. The data from RX1 through RX8
of the UART is shifted into the shift registers as described in Section
alsls

After all the shift pulses are received, a sync pulse is
received from pin 5 of Ul7. The sync pulse is ANDed with a pulse
derived from the DR pulse. Ul7 is programmed for odd parity by a ground
on pin 39; if parity of the received data word is even (parity error),
pin 13 will go high. Likewise, if there is no valid stop bit, the
framing error output (pin 14) will gc high. If there is no parity error
or framing error, U19 will not be set, and the Q output of Ul9 will be
high. ANDing this with the pulse from U24-8 produces a latch pulse,
which is delivered through inverter U28-2 and inverter-drivers U28-8 and
U30-6 to the Display Board for latching the received data into the
display registers and optional external BCD OUT. The latch pulse is
also used for the following purposes:

a. It clocks the polarity data bit into U19-5 for the
display.

b. It is sent through inverter-driver U28-10 to the
optional 7615(s) to Tatch the received data into registers there.
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C. Tt is applied through emitter follower Q2 to the
base of switch Q1. C2/ charges through R38, but as long as latch pulses
are received regularly, Q1 will prevent C27 fror ful'y charging. If,
however, latch pulses are not received for a period of approximately 10
seconds, C27 will charge to +5 volts and thus apply a logic 1 through
U29-3 as a TELE FAIL signal. This signal is fed to the display for
driving the TELE FAIL LED. The TELE FAIL output of U29-3 is also sent
to shift registers Ul2 and U13 for incorporating into the data
transmitted to the 7610-R, and to TELE FAIL tertinal J12 on the rear
panel of the /6€10-C

d. It clocks the received UP and DOWN data from pins 13
and 12 of shift register U23 into flip-flops U22-9 and U22-5 for driving
the front panel UP and DOWN verification lamps through the open-
collector drivers in U20.

4.2.3 Communication Link Switching.

The switches in DIP switch assembly S} are used for
selecting the proper signal paths for the communication link used (see
Figure 6-3 and Table 2-1). Ul4 is an amplifier for the transm”tted FSK
from the modem, Its gain is adjusted by RZ29 for an output of QO dBm into
600-ohm transformer load. T1 is the TELCO transforrter, i.sed for both
uplink transmission and down!ink reception.

£ 2.4 Power Supply.

The primary of power transformer T2 is normally wired for
115-volt operation as shown in Figure 6€-1-3, but can be wired for 230
volts on special order. Full-wave rectifier CR2/CR4 with regulator Ul
and filter capacitors C11 and C12 supplies regulated +12 volts DC to the
7610-C Mother Board and connected boards. Full-wave rectifier CR1/CR
with regulator U2 and filter capacitors C13 and C14 supplies - 12 volts
DC to the 7610-C Mother Board and connected boards. Full-wave rectifier
CRH/CR6 supplies DC voltage to regulators U3 and U4. The +5* output of
U3 is used for 7610-C Mother Board circuits, and the +5V output of U4
goes to the Display Board.

4.3 7610-C Display Board. (Figure 6-1-4)

Ul through U6 are combined latches and BCD decoders. The
latches serve as holding registers for tne received data from the 7610-C
Mother Board, and the decoders drive the seven-segment displays DS1,
DS2, and DS4 through DS7. The latch pulse for the latches comes from
the 7610-C Mother Board through pin 4 of JZ2.

0S1 and DS2 are the CHANNEL VERIFICATION displays; DS1 is
the most significant diyit, and has a maximum count of 7. DS4 througn
0S7 are the TELEMETRY DATA displays; NS4 is the most significant digit
and has a maximum count of 3. The segment .ettering for DS1 is typical
of all the seven-segment displays, and is explained in the laower poartion
of the diagram.



DS3 1s the polarity display for the telemetry data. The
horizontal segment (minus) is kept on continuously through pin 8. When
a logic 1 is received from the 7610-C Mother Board at pin 16 of J1,
corresponding to a plus sign, Q2 is turned on and so lights the vertical
segment.

Q1 is the driver for TELE FAIL LED CR1. A logic 1 from
the 7610-C Mother Board turns on the LED.

The 26-pin connector, J3, is connected to the coptional
rear panel 25 pin BCD OUTPUT Connector J19 when that option is selected.
This allows the use of an external monitoring device. The latch pulse
at pin 13 of J3 is identical with the ltatch pulse at pin 4 of J2, but
comes from a separate inverter-driver on the 7610-C Mother Board.

4.4 7610-R Mother Board. {Figure 6-2-3)

4.4.1 Receive Circuits.

When the TELCO communication option is selected, the FSK
control signal from the 7610-C enters the 7610-R Mother Board through
pins 2 and 3 of J11 (Sheet 1 of Figure 6-2-3)}, It is fed through T1 and
switch 6 of S1 {which will be closed -- see Table 2-1)} to pin 11 of J8.
From here, the signal goes to the FSK Modem Board, where it is converted
to a TTL-level signal {see Section 4.8) and returned through pin 8 of J8
to the receiver in (RI) terminal of UART U28 (Sheet 2 of Figure 6-2-3).
If an SCA communication option is selected, the received signal at rear
panel CONTROL IN connector Ji8 will be detected on the SCA Board (see
Section 4.9) and routed through switch 7 of S1 and pin 11 of J8 through
the FSK Modem Board to the RI terminal of the UART.

The UART processes the data as described in Section
4.1.2. U31, U32, and U33 are shift registers for the data out of the
UART. The UP/DOWN information in U33 is processed by U36, U64-4, and
U64-7 to ensure that both UP command bits or both DOWN command bits have
been received, but not UP and DOWN commands simultaneously. If both UP
bits are received, a logic 1 is delivered to pin & of U39. If both DOWN
bits are received, a logic 1 is delivered to pin 11 of U39.

If multisite operation is used, the site identification
Jjumpers are set for the binary code number that represents the site at
which the 7610-R is installed. If multisite operation is not used, the
jumpers are connected to +5 volts to give a 11171 code number to agree
with that set in the 7610-C. The received site code from output pins 5
through 11 on U33 are compared in U35 with the jumper settings; if they
compare, a logic 1 is delivered to pin 13 of U61,

The contents of U32 and U31 (channel select information}
are compared in U34 and U37. If they compare, a logic 1 is delivered by
pin 3 of U37 (Sheet 3 of Figure 6-2-3) to AND gate U61-10 to gate
through the sync pulse from RX8 of the UART at pin 6 of U61. When the
site compare is high (see preceding paragraph), the sync pulse will be
gated through U61-11, to be used as the clocklatch pulse for register
U38/U39. The inputs to U3B will be the six most significant bits ¢f the
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channel select word. The output at U39-2 will be the least significant
bit of the channel select word, the TELE FAIL bit at U39-5; the UP
command bit at pin 7; and the DOWN command bit at pin 10. When the RX8
sync pulse is received, the channel select word is applied to 2-to-]
multiplexers U40 and U41.

When LOCAL MODE pushbutton S3 is depressed, +5V is
applied to pin 1 of U40 and U41 to cause these multiplexers to select
their B inouts, which come from the 7610-R front panel CHANNEL SZLECT
switches. When S3 is not depressed, the multiplexers select thei~ A
inputs, which are the channel select bits from register U38/U39. The
selected multiplexer outputs are applied through CMOS-to-TTL buffers U46
and U47-11 to the 7-bit register consisting of U48 and U50-9. U49, U52-
6, U45-11, and U45-6 constitute a 7-bit digital comparator for the
purpose of detecting a change in channel selection. If there is no
compare (U45-6=high level), flip-flop U50-5 will become set by a 2400Hz
clock signal from U45-8, With U50-5 set, U50-6 will be low (Logic 0)
and so the Enable signal from U45-3 will be high. This will cause the
channel relay which had been selected to be deenergized. Also when U50-
5 becomes set (high out), the 4 bit counter U51 will be enabled to count
up ta 1171 (15 count). At a count of 1111, U51-15 will provide a
positive pulse which will clock the inputs of U48 and U50-9 into these
registers. U45-6 should now provide a compare (Tow level). US0-5 will
be reset with the next positive edge 2400Hz ciock signal and thus clear
and disable counter U51. The Enable signal at U45-3 will -ow be low to
allow the new relay to be selected. The circuitry just described
provides approximately 12 milliseconds of relay deenergizing time before
a new relay can be selected, either in the 7610-R or 7630 (s).

The four bits of the least significant digit of the
channel number out of register U48 are applied to decoder U55 to seiect
(Logic 0) one of the 10 output lines corresponding to the selected
channel number. The selected output energizes a relay for the selected
channel on the Re.ay Board tnrough one of the open-collector drivers U56
and US7. The four U53 gates comprise a decoder which produces a 'ogic O
at pin 4 of US3 if the most significant digit of the channel select
number is 0. This enables decoder US55, so that one of ten relays on the
7610-R Relay Board can be selected. The outputs of register U48/U50 are
also fed to 7630 (s), if used, via J3 for selection of higher channel
numbers.

The UP and DOWN bits at pins 7 and 10 of register U39 are
applied to two open-collector drivers on U44. When not in local mode,
these dr’vers are enabled, and select (Low level) UP relay coil K1 (if
the UP bit is high) or DOWN relay coil K2 {(if the DOWN bit is high).
When LOCAL MODE switch S3 is depressed, pins 2 ard 7 of U44 are grounded
to disable the drivers. The relays are then operated by the 7610-R
front panel UP/ON or DOWN/OFF switches S1 and S2. The relay contacts
are connected to the Relay Board through J1 to furnish UP or DOWN
contact closures for the selected channel.

The TELE FAIL bit at pin 5 of U39 is applied to a driver
on US8 to provide a +'2V output at rear panel terminals when there is 2
failure of the downlink telemetry. U58 also drives a relay to provide
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contact closure at rear panel terminals when the 7610-R is in local
mode.

When there is channel comparison, the end-of-word sync
pulse at pin 8 of U61 is applied through amplifiers QI0 and Q9. As long
as pulses are received, C42 will remain discharged and thus K4 will
remain energized. If there is a failure in channel comparison or a
failure to receive sync pulses for Tonger than 20 to 55 seconds (R58
Ajustable) K4 will deenergize and open its contacts, which are connected
to the rear panel CONTL FAILSAFE terminals.

Basic 9600 Hz timing for the 7610-R is generated by U42.
Its output is divided by counter U43 to give 4800 Hz, which is connected
by a jumper from pad F to pad D to supply the UART receive clock. For
certain special applications, the receive clock can be jumpered to the
9600 Hz output of U42-5. The UART's transmit (SEL) clock is normally
Jjumpered to the 4800 Hz Tine, but in special applications it can be
Jjumpered to the 600Hz output of U43.

4.4,2 Transmit Circuits.

The selected telenetry analog voltage to be transmitted
to the 7610-C enters the Mother Board at pins 1 and 14 of J1 or pins 2
and 14 of J3 (for 7630) (Figure 6-2-3, Sheet 3}, and is fed to the input
of U19 (Figure 6-2-3, Sheet 2). U139 is the analog portion of an analog-
to-digital converter (ADC), the digital portion of which is UIZ.
Although the voltage acrnss the TELE inputs is not more than 4 volts DC,
the Tines may be at a high voltage with respect to ground; so the
circuitry associated with Ul9 operates against floating ground that is
not connected to chassis or normal signal ground, and the inputs and
outputs are made through optical isolators (U9, U10, and UI1).

NOTE

Floating Ground is indicated by, rather than =.

Trere are two control signals feeding U19, which come
from U12 -- measurement cycle/zero cycle (M/Z) and UP/DOWN (U/D). The
Analoag to Digital Converter goes through a cycle in which it zeros
itself out  Then it goes into a measurement cycle. Ul2 performs all
the control. A 20,480 Rz clock from U113 is fed into Ul12. The UP/DOWN
output of Ul2 controls a FET switch in UT9 which switches between ground
and a reference voltage set by Q5 and Q6. The output from the FET
within U19 is summed with the analog input voltage and is applied to an
integrator within U19. The output of the integrator is compared to a
stored voltage from the previous zero cycles by a comparator within U19.
The output of the comparator (U19-5) is used by a time base counter
within U12 to accumulate a count proportional to the input voltage.

U5 through U118 constitute the output register from tne A-
D converter. UI5 stores the least significant digit, and U18 the most
significant digit. U18 stores only two bits of data plus the sign
(poTarity) bit. After a measurement cycle, Ul2 will have accumulated a
net count in internal latches. Ul2 then multiplexes the BCD information
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out one digii at a time. The BCD data strobed into the four registers by
outputs D1 through D4 of UI2, in the following order: D1, D3, D2, and D4.
Data at the output of the registers stays the same until input data
changes. The register outputs are supplied to shift registers J24 and
U25, and are also fed to the 7610-R Display Board and will be displayed
when the 7610-R is in local mode.

The four registers, U15-U18 have tristate outputs. Wher
an optional BCD Interface is plugged in, it wi"1 furnish a disable signal
at oin 3 of J7 when channel 9 (or channels 8 and 9, depending on the
option instalied) is selected. The disable signal is applied to pins 1
and 2 of U15-U18 registers to turn off their outputs, so that the display
will show what is coming from the BCD Interface rather than from the
registers.

The M/Z output of U12, whose frequency is the clock
frequency of 20,480 Hz divided by 6144 or 3.33 Hz, is also fed through
Q1, U22-4, and a jumper from A to B to clear flip-flop U29 and to load
UART U28. B is jumpered to C for a special option. The pulse is also
used to load the parallel data fror registers U15 through U18 into shift
registers U24 and U25, and to load 7615-R shift registers, when used.
Shift register U26, which is also loaded by the resulting M/Z pulse, is
used to convert the channel verification data from multiplexers U40 and
U41 and the UP/DOWN verification data from U65-2 and U65-4 to serial
data for the UART (Figure 6-2-3, Sheet 2) (Channel 1 verification
actually goes to U25). The three shift registers feed TX1, TX2, and I1X3
of the UART. TX4 through TX7 are fed by the 7615-R (s), when used. .27
generates the sync pulse for TX8. Cperation of the UART is described in
Sections 4.1.) and 4.1.2. 1Its serial output from pin 25 is routed
through the closed second switch of switch assembly S1 (Figure 6-2-3,
Sheet 1) to the FSK Modem Board.

4,4.3 Communication Link Switching.

The switches in DIP switch assembly S1 are set in
accordance with Table 2-1. U8 is the output amplifier for the [ELCO Tink
or for the input to an optional SCA Generator. T1 is the TELCO Tine
transformer, for both transmitting and receiving.

4.4, 4 Power Supply.

The primary of power transfaimer T2 is normally wired for
115 volt operation as shown in Figure 6-2-3, Sheet 1, but can be wired
for 230 volts on special order. Full-wave rectifiers with regulators
provide all the outputs, except that one 12 velt output (+12VX, for the
relays) and a +9V output (to J3 pin 4, for the optional 7630) are
unregulated. The floating outputs (+5VF, +12VF, and -12VF) are for the
floating A-D circuitry shown on Sheet 2 of Figure 6-2-3.

4.5 7610-R Display Board. (Figure 6-2-4)

DS2 through DS5 are the 7-segment dispiays. They are
driven by BCD data fror the 7610-R Mother Board via decoders Ul through
U4. The decoders are enabled by a +5Y level at pin 9 of J2 when the
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7610-R front panel LOCAL MODE switch is depressed. DS1 is the polarity
display. Its horizontal segment (minus sign) is always on. When a
logic 1 1is received at pin 10 of J2, Q1 turns on the vertical segment to
produce a plus sign.

4.6 7610-R Relay and Barrier Strip Boards. (Figure 6-2-5)

The Relay Board contains the ten relays for the ten
channels to be selected. All relay coils are supplied with +12 volts,
and the selected coil is effectively grounded in the 7610-R Mother
Board. Each relay has three pairs of contacts -- one for UP/ON control,
one for DOWN/OFF control, and one for telemetry analog voltage input.

R1 through R10 are the analog voltage calibration potentiometers.

The Barrier Strip Board plugs into the Relay Board and
furnishes the rear panel terminals for output control contact closures
and input telemetry analog voltages.

4.7 7610-C FSK Modem. (Figure 6-1-5)

In the generator portion of the modem, Ul is an
oscillator whose frequency is determined by C1, C2, R2 and R3. When a
logic 1 is received from the UART on the 7610-C Mother Board through pin
10 of J1, Q1 switches C1 in parallel with C2. With Q1 on, R3 is
adjusted for an oscillation frequency of 2400 Hz. When a logic 0 is
received, C1 is removed from the circuit, and the frequency is then 2900
Hz. U2-1, U2-7, and U9 are Low-pass active filters for the FSK output
to the 7610-C Mother Board, where it 1is routed to the communication
uplink (see Figure 6-3).

In the detector portion of the modem, U3 through U6
provide band-pass filtering with a combined pass band of 1175 to 1525
Hz. The gain from pin 11 of J1 to pin 1 of amplifier U7 is
approximately 31 dB. CRT through CR4 are Timiters. U8 converts the FSK
signal to a TTL-signal, which is delivered to the UART on the 7610-C
Mother Board through pin 8 of J1. CR5 is a received-level detector,
whose output is available at the REC LEVEL test points on the 7610-C
rear panel. A voltage in the range of 1.5 to 10 volts nominally
indicates a satisfactory received signal. R54 is used to tune the FSK
detector for proper frequency response.

4.8 7610-R FSK Modem. (Figure 6-2-7)

This modem is basically the same as the 7610-C modem
(Section 4.7), but the frequencies are different. In the generator
portion, the low FSK frequency is 1200 Hz and the high FSK freguency is
1500 Hz. The two U2 operational amplifiers with associated circuitry
comprise a low-pass active filter, and U9 with its circuitry is a high-
pass filter.

In the detector portion, the combined pass band of band-

pass active filter U3 through U6 is 2400 to 2900 Hz. The gain from pin
11 of J1 to pin 1 of U7 is approximately 31 dB.
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4.9 SCA Generator and Detector Board. (Figure 6-1-6)

This board is used with both the 7610-C and 7610-R. All
frequencies-determining components are factory selected for the
customer's SCA frequencies in accordance with the table at the bottom of
Figure 6-1-6. The upper porticn of the schematic is the SCA detector.
The SCA input at pin 12 of J1 is fed through a high-pass filter to the
demodulator, Ul. R3 adjusts the center frequency of the demodulator.
The FSK output of Ul is fed through low-pass filter U2 to remove any
high-frequency components of the SCA signal, and through amplifier U3 to
the FSK Modem via pin 11 of Jd1.

The FSK input at pin 8 of J1 is applied to the SCA
generator, U4, through R1, which sets the amount of frequency deviation
{normally +6kHz). The FSK-modulated FM triangular wave signal from U4
is fed through low-pass harmonic filter U5 and amplifier U6 to the
Mother Board, where it is routed to the rear panel CONTROL QUT connector
(7610-C) or TELEMETRY OUT connector (7610-R). Potentiometer RZ allows
adjustment of the output between O and 800 mv rms.

4,10 BCD Interface Board. (Figure 6-2-6)

This option is installed at the remote site when it is
desired to introduce external BCD data on Channel 9 or Channels 8 and 9
in place of the digital-converted analog voltages normally transmitted
on those channels. The BCD inputs come from BCD CH8 (J15) and BCD CH9
(J16) connectors on the 7610-R rear panel, and are applied to tristate
drivers U3 through U7 and U9. When Channel 9 is selected, & logic 1
from the relay select logic cn the 7610-R Mother Board is applied
through J1 pin 2 and inverter U8-10 to the epable inputs of drivers U3
through U5, and thus deliver their activated outputs to J2. When the
Channel 8 jumper is installed on the BCD Interface Board, a Channel 8
select input from the 7610-R relay select Jogic will similarly enable
U6, U7, and U9 to deliver their activated outputs to J2. The BCD
outputs from J2 are routed to shift registers U24 and UZ25 on the 7610-R
Mother Board for lcading into the UART and transmission to the 7610-C.
The BCD outputs will also be displayed on the /7610-R Telemetry Data
display when in Local Mode.

When either Channel 8 or Channel 9 is selected, NOR gate
U8-1 and inverter U8-4 on the BCD Interface Board deliver a disable
signal to the analog-to-digital converter output register Ui5 through
U18 on the 7610-R Mother Board, so that the inputs from the BCD
Interface Board rather than the ADC outputs are sent to the 7610-C by
the UART.

4.1 7615-C Direct Control. (Figures 6-4-3 and 6-4-4)

On/off inputs are received from the front panel CONTROL
switches or from the rear panel CONTROL terminals. A switch that is on,
grounds its 1ine; otherwise the line is maintained at +5 volts through
one of the pull-up resistors (R31 through R45). Capacitors C41 through
Ch5 are noise filters. The inputs are inverted in Ul5, Ul6, and U17,
and applied as parallel inputs to shift registers Ul8 and U19. The Joad
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pulse and shift pulse are generated by the 7610-C. The data is shifted
out serially from pin 9 of UI8 and U19 through inverters U1-2 and U1-8
and switches S10 and S1C to the 7610-C UART for transmission to the
remote site. In the first 7610-C installed, S1D and S1C will be set to
POS 1, which will send the serial data out over the DI1 and DIZ2 lines ta
the 7610-C. In the second 7615-C, the switches will be in the P0OS 2.

When status data is received from the remote site by the
7610-C, eight bits of it is delivered to the 7615-C over the DOl line
and eight bits aver the D02 line, if it is the first 7615-C; or over the
D03 and D04 lines if it is the second. The eight bits on DOl or DO3 are
shifted into U5; and then that 8-bit word is shifted into U3 while the
next word is shifted into U5. Likewise, data from DOZ or D04 is shifted
into U6 and U9. U7 compares four of the bits stored in U5 with four
corresponding bits in U3. At the same time, U8 compares the four other
bits in U5 with corresponding bits in U3. If U7 and U8 gets a compare,
it produces a carry output at U8-3 which is delivered to U10-6. UIQ0 and
UI1 compare the bits in U6 and U9. If all four comparators (U7, U8,
U10, U11) get valid compares, Ull delivers a logic 1 to pin 5 of U4.
Then when a latch pulse is received from the 7610-C through pin 7 of J1,
the data from U3 and U9 will be clocked into the holding register
consisting of U122, U13, and Ul4.

Two Tatch pulses were required to shift the data into U5
and then into U3, so that there will be two Jatch pulses out of U4 pin
6. So if data does not change, there is a latch pulse every eight bits;
but if data changes, there is a latch pulse from U4-6 every 16 bits.

The outputs of the holding register are applied to drivers Q1 through
Q15, which drive front panel STATUS LEDs CR1 through CR15 (see Figure 6-
4-4), The driver outputs at J7 and J8 of the 7615-C Mother Board also
connect to the STATUS terminals on the 7615-C rear panel.

U4-8 and associated circuitry apply a logic 0 to the CLR
inputs of the registers to clear them when power is first applied.

The power supply for the 7615-C (Figure 6-4-5) consists
of a full-wave rectifier and an IC reguliator to supply +5 volts to the
Mother Board and front panel board.

4.12 7615-R Direct Control. (Figure 6-5-2 and 6-5-3)

The control data received from the 7615-C via the 7610-R
is fed through rear panel connector J] and enters the Mother Board at
J1. It is processed in the same way as the received status data in the
7615-C (see Section 4.11). Switch S1 must be set to POS 1 or POS 2,
depending on whether the 7615-R is the first or second installed. When
the 7615-R is not in Jocal mode, each logic 1 bit at the output of
holding registers U12, U13 and Ul4 will energize its relay (K1 through
K15) through its driver (Q1 through Q15). The relay contacts are
connected to the rear panel CONTROL terminals for operation of external
devices. A switch closure on the front panel of the 7615-C results in a
relay contact closure at the 7615-R rear CONTROL terminals.

1f, however, the 7615-R front panel LOCAL CONTROL/REMOTE
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CONTROL switch S16 (see Figure 6-5-4) s in the LOCAL COi'TROL position,
pins 5 and 6 of J12 on the Mother Board will be connected together
placing the cathode of CR4 at -0.7 volts. This voltage disables QI
through Q15, so that the outputs of U12, Y13, anu Ul4 are not effective.
[n the local mode, switch S16 places a ground on the common bus of front
panel CONTROL switches S1 through S15, so that they can energize relays
K1 through K15. S16 also delivers a contact clasure to the rear panel
LOCAL WARN terminals for operation of an external device.

The status inputs, which may be contact closures or TIL
zeros for the active state, are brought in from the rear panel STATUS
terminals through J3 and J4 of the 7615-R Mother Board. Iney are
processed in the same way as were the CONTROL inputs to the 7615-C (see
Section 4.11). Load anc shift pulses for the shift registers U18 and
U19 come from the 7610-R, and the shift register outputs are delivered
to the 7610-R UART on the DIT and DIZ or D13 and DI4 lines, depending on
the position of switch S1.

The status bits out of inverters U155, U16, and Ul7 are
also sent to the 7615-R front panel STATUS LEDs CR1 through CR15 (see
Figure 6-5-4).

Tre Power Supply Board (Figure 6-4-5) furnishes regulated
-12 volts for the local disegb’e signal, unregulated +9 volts for the
relays, and regulated +5 volts for the other circuits.

4.13 763C Channel Expansion. (Figures 6-2-5 and 6-6-3)

The 7630 contains a Relay Select Logic Board (Figure 6-6-
3) and two Relay Boards identical to the one in the 7610-R (Figure 6-2-
5) Relay control comas through J1 on the 7630 rear panel, which is
connected to the 7610-R or the next lTower 7630. The signals and power
on J1 are brought into the Relay Select Logic Board through J4. The
enable Tine at p*n 16 of J4 uisables the relay select circuitry during
nower-up and during channel change. E,F, and G represent the MSD in the
channel number. They are applied to U8, which decodes them into 1 of 7
outpdts (Channel 10-79). One switch on switch assembly S) and one on $2
are clased when the 7630 is installed to identify each 10-channel relay
board. When there is an output from U8 on a line that is switched
through ST, U5 will be enabled. Likewise, U6 will be enabled by an
output from U8 corresponding to one of the closed switches on SZ.

A, B, C, and [ represent the LSD in the channel nurber
They are applied to U5 and U6. When one of these decoders is enabled,
it decodes the 4-bit input into 1 of 10 outputs te select 1 of 10 relays
an the Relay Board associated with that decoder. U5 drives Relay Board
2, which is the right-hand becard in the 7630; and U6 drives Relay Board
1, the left-hand board.

The TELE + and TclL” - analog input from the Relay Boards
at J1 and J2 and the Relay Select Logic Board, as well as the UP and
NDOWN output to the Relay Boards, are connected to the 7610-R via J4
where they are bussed with the inputs and outputs of the Relay Board in
the 7610-R and possibly other 7630s.
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Power from the 7610-R at 9 volts unregulated is regulated
by U7 for the +5 volts needed on the Relay Select Logic Board. +12vdc
unregulated, required by the relay coils is also supplied by the 7610-R.

The Relay Boards are described in Section 4.6,
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SECTION 5
MAINTENANCE

WARNING

High voltages may be present when the 7610-R and/or 7630
(s) are connected to transmitter metering circuits. Disconnect the unit
from the transmitter and use extreme caution when servicing.

5.1 General.

Since the Models 7610, 7312 and 7630 use solid-state
circuitry and their power requirements are low, no maintenance problems
due to high temperature should be encountered, provided the units are
installed well away from vacuum-tube and other heat-generating
equipment. Likewise, because the operating voltages are low, excessive
dust accumulation associated with high-voltage devices should not occur.

Al)l integrated circuits and most other components are
accessible by removing the top cover of the 7610, 7615, or 7630. The
7610-C and 7610-R units have removable bottom covers so that there is
access to the bottom of the Mother Beard. If it becomes necessary to
gain access to the bottom of the Mother Board of the 7630 or 7615 for
soldering or other purposes, disconnect all cables to the board, remove
the screws holding the board to the standoffs, and remove the board.

Table 5-1 lists pin assignments for the 25-pin, 26-pin,
and 15-pin connectors. When a cable runs between a 26-pin connector and
a 25-pin connector, pin-26 is unused. When a cable runs between a 16-pin
connector and a 15-pin connector, pin-16 is unused. The pin layout is
shown below. A strip on the flat cable identifies pin-1.

e 14
00
I 3
s o2
- [ ¥
(- ] .° .:
® o .0 0°
2 o °' .'
1) © [ °
es :Q 0°
(3 |3 of24 e lef y3le 2 J&3
26-Pin Connector 15-Pin D Connector 25-Pin D Connector
Head-0On to Mother Head-0On to Rear Head-0n to Rear
Board Panel Panel
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2-5

"L-§ 378yl

SYOLIZNNOD NId-91/5( ONV NId-92/52 403 SLNIWNIISSY NId

7610-C to 7615-C

External Control

BCD Qut

J8 on 7610-C MB
J18 on 7610-C RP

J11 on 7610-C MB
J17 on 7610-C RP

J3 on 7610-C DB
J19 on 7610-C RP

Site Select

7610-R to 7615-R

7610-R to 7630

BCD Input(CH8,CHY)

J9 on 7610-C MB
J16 on 7610-C RP

J2 on 7610-R MB
J21 on 7610-R RP

J3 on 7610-R MB
J23 on 7610-R RP

Two connectors on
BCD Interface Board

J1 and J2 on J1 and J2 on J1 and J2 on J15 and J61 on
7615-C RP 7615-R RP 7630 RP 7610-R RP
J] on 7615-C M8 J1 on 7615-R MB  [J3 and J4 on

p; 7630 RSLB

in

1 Dp3 CHAQ cH10 Bit 2 D93 GND NC

2 0p4 CH20 CH20 GND 094 TELE - POL
3 GND CH1Q CH40 Bit 3 GND GND 1000
4 LOAD CH8 POL GND LOAD +9V GND
5 GND CH4 1 Bit 1 GND +12V 400
6 SHIFT IN CH2 2 Bit @ SHIFT IN C 100
7 LATCH CR1 4 NC LATCH A NC

8 GND NC 8 NC GND F 40

9 SHIFT QUT up 10 NC SHIFT QUT NC 10
10 GND NC 20 NC GNOD DOWN A NC
n D1} DOWN 40 NC D11 DOYWN B 4

12 Di2 NC GND NC DI2 uP A 1

13 NC EXT CONT LATCH NC NC Up B NC
14 D@2 GND CH1 NC 0p2 TELE + NC
15 Dp1 NC CH2 NC D@1 GND GND
16 GND NC CH4 NC GND ENABLE 2000
17 NC NC CHB NC +QV GND
18 GNO NC 1000 GND D 800
19 GND NC 2000 GND B 200
20 GND NC 100 GND G GND
21 GND NC 200 GND E 80
22 NC NC 400 NC OOWN A 20
23 GND NC 800 GND DOWN B GND
24 D14 NC 80 014 UpP A 8

25 DI3 GND GND DI3 UP B 2

26 NC NC GND NC NC GND

L=~ =4

[3ueg 4B
p4ROg 43410

paeog 21607 Ae|dy
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5.2 Periodic Maintenance.

The only periodic maintenance required is cleaning. Once
a year, or more often in dusty locations, blow off the dust from printed-
circuit boards with compressed air.

5.3 7610-C Calibration Procedures. (If Required)

531 UART Clock Freguency.

The UART clock frequency can be checked by connecting a
frequency counter to pin 17 of Ul7 on the 7610-C Mother Board. The
frequency should be 9600 Hz +100Hz. 1f it is not, adjust R2.

Bix 34 2 TELCO Qutput Level.

The FSK generator output level from the 7610-C TELCO
terminals on the rear panel should be 0 dBm (2.2 volts p-p) when
terminated with either a 600-ohm load or the phone line. If there is
minimal attenuation over the phone Tine between the 7610-C and 7610-R,
measurement of output level should be made with the 7610-R end output
disabled. Disabling may be accomplished by removing the phone Tine at
one end and connecting a 600-ohm resistor across the output to be
adjusted.

If it is not desirable to disconnect the phone Tine in
order to disable the output from the 7610-R Mother Board, an alternate
method of disabling is to remove the 7610-R FSK Modem Board.

The TELCO output Tevel can be adjusted by means of R29 on
the 7610-C Mother Board.

5.4 7610-R Calibration Procedures. (If Required)
5.4.1 UART Clock Frequency.

The UART clock frequency can be checked by connecting a
frequency counter to pin 2 of U43 on the 7610-R Mother Board. The
frequency should be 9600 Hz +100Hz., If it is not, adjust R47.

) ADC Clack Frequency.

The ADC clock frequency can be checked by connecting a
frequency counter to pin 3 of U13 on the 7610-R Mother Board. The
frequency should be 20,480 Hz + 150 Hz. If it is not, adjust R32,

5.4.3 ADC (Analog to Digital Converter) Full-Scale Reading.

a. Connect a voltage of not more than 3 volts dc to an
unused pair of terminals on the TELE barrier strip at the 7610-R or 7630
rear panel.,

b. Connect an accurate voltmeter across the same pair
of terminals.
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¢. 0On the 7610-R or 7630 front panel, turn fu'ly
clockwise the calibration potentiometer for the charnel being used for
the measured input.

d. With the 7610-R 1xn local mode, observe the TELEMETRY
DATA display. It should agree with the voltmeter reading, +3 count
(3mv). If it does not, adjust R21 on the 7610-R Mother Board.

5.4.4 Control Failsafe Delay.

To check the operation of the control failsafe circuit,
remove any connection to the FAILSAFE CONTL terminals on the rear panel
and connect ar obm meter across the two terminals. A short should be
indicated. Then disconnect the telephone line at the rear pane. TELCO
terminals. The onmmeter should indicate an open circuit after a delay of
10 to 55 seconds. The time delay can be adjusted within the range of
approximately 10 to 55 seconds as desired by means of R58 on the 7610-R
Mother Board.

5.4.5 TELCO Output Level.

The FSK generator output level from the 7610-R TELCO
terminals on the rear pane. should be 0 dBm (2.2 volts p-p) when
terminated witr either a 600-ohm Toad or the phone line. I“ there is
minima. attenuation over the phone line , between the 7610-R and 7610-C,
measurement of output “evel should be made with the 7610-C end output
disabled. Disabling may be accomplished by removing the phone line at
one end and connecting a 600-ohm resistor across the output to be
adjusted

If it is not desirable to disconnect the phone line in
order to disable the output from the 7610-C Mother Board, an alternate
method of disabling is to remove the 7610-C FSK Modem Board.

The TELCO output Tevel can be adjusted by means of R4 on

the 7610-R.

De5 FSK Modems.

b5y 1 7610-C FSK Modems.

% 5.1 1 FSK Generator Frequency.

If FSK generator Ul on the FSK Modem is replaced or does
not appear to be operating correccly, conrect a frequency counter to pin
5 of Ul on the ~SK Modem Board. On the 7610-C Mother Board turn S1-6 to
the OFF position. The frequency at Ul pin 5 should be 2900 Hz +6Hz.

With S1-6 still open, connect a clip lead from Modem
Board pin 10 to +5vdc on the 7610-C Mother Board. The frequency at Ul
pin 5 on the FSi Modem should now be 2400 Hz +20 Hz. Remote the ¢ ip
"ead and return ST-6 to tne ON position.
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b 54l 42 FSK Detector.

[f FSK detector U8 on the FSK Modem is replaced or does
not appear to be operating correctly proceed as follows With the 7610-
C and 7610-R operating together, connect an oscilloscope to pin 10 of U8
and adjust the oscil’oscope vertice® sensitivity to 1 or 2 volts per
centineter. Nate the DC Tevel at pin 10; it should be approximately
+5VDC  Move the oscilloscope probe to pin 8 of U8 and observe the
switching signal. The excursions of the switching signal srould be the
same above and below the DC level observed at pin 10.

Beba] -3 FSK Band-Pass Filters.

These filters (U3 through U6 and associated components on
the FSK Moden) have adjustments for center frequency and Q. However
they should not be adjusted in the field. If adjustment appears to be
necessary, consult the factory.

D Do 7610-R FSK Modem.

Ya el wl FSK Generator Frequency.

If FSK generator Ul on the FSK Modem is replaced or does
not appear tao be operating correctly, connect a frequency counter to pin
5 of Ul on the FSK Modem Board. On the 7610-R Mother Board turn S1-2 to
the OFF position. The frequency at Ul pin 5 should be 1500 Hz +15 Hz.

With S1-2 still open, connect a clip lead from Modem
Board pin 10 to +5VDC on the 7610-R Mother Board. The frequency at Ul
pin 5 on the FSK Modem should now be 1200 Hz +30 Hz. Remote the clip
Tead return S1-2 to the ON position. N

Babidad FSK Detector.

The procedure is the same as described in Section 5.5.1.2
for the 7610-C FSK detector.

5¢5.2.3 FSK Band-Pass Filters.

As in the 7610-C, these filters are factory-adjusted and
should not be adjusted in the field. If adjustment appears to be
necessary, consult the factory.

5.6 SCA Generator and Detector.

5.6.. SCA Deviation (7610-C/7610-R).

The FM deviation is set by R1 on the SCA Generator and
Detector Board, This is a factory adjustment, and should not be
readjusted in the field unless appropriate FM deviation-measuring
equipment is available. Specified deviation is normally +6 kHz.
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5.6.2 7610-C SCA Detector frequency.

This frequency is adjusted with the SCA
Generator/Detector Board operating in the system. Proceed as follows:

a. Open DIP switch S1-2 on the 7610-C Mother Board.

b. Ground pin 12 of the SCA Generator and Detector
Board to a nearby ground.

C. Connect a frequency counter to pin 4 of Ul on the
SCA Generator and Detector Board, and adjust R3 for the specified center
frequency.

d. Remove the ground and close DIP switch S1-2.

5.6.3 7610-C SCA Generator Frequency and Output Level.

To adjust the frequency and output Tevel with the SCA
Generator/Detector Board operating in the system, proceed as follows:

a. Remove Ul4 on the 7610-C Mgther Board.

b. Ground pin 8 of the SCA Generator and Detector Board
to a nearby ground.

c. Connect a frequency counter to pin 4 of U4, and
adjust R4 for the specified center frequency.

d. Adjust output level potentiometer RZ to meet the
requirements of the external equipment, as measured at pin 9 of the SCA
Generator and Detector Board or at rear panel SUBCARRIER CONTROL OUT BNC
connector.

e. Remave ground and reinstall Ul4.

5.6.4 7610-R SCA Detector Frequency.

This frequency is adjusted with the SCA
Generator/Detector Board operating in the system. Proceed as follows:

a. Remove the BNC cable connected to 7610-R rear panel
J18.

b. Ground pin 12 of the SCA Generator and Detector
Board to a nearby ground.

c. Connect a frequency counter to pin 4 of Ul on the
SCA Generator and Detector Board, and adjust R3 for the specified center
frequency.

d. Remove the ground and reconnect the BNC cable to
7610-R rear panel Jl18.
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5.6.5 7610-R SCA Generator Frequency and Qutput Level.

To adjust the frequency and output level with the SCA
Generator/Detector Board operating in the system, proceed as follows:

a. Open DIP switch S1-5 on the 7610-R Mother Board.

b.  Ground pin 8 of the SCA Generator and Detector Board
tc a nearby ground.

c. Connect a frequency counter to pin 4 of U4, and
adjust R4 for the specified center frequency.

d. Adjust output level potentiometer R2 to meet the
requirements of the external equipment, as measured at pin 9 of the SCA
Generator and Detector Board or at rear panel SUBCARRIER TELEMETRY OUT
BNC connector.

e. Remove ground and close DIP switch 51-5.

§ad 7610 C/R, 7615 C/R and 7630 Troubleshooting Guide.

WARNING:

There may be high voltage differences between voltages
applied to the 7610-R rear barrier strip assembly and
signals within the 7610-R itself. Care also must be
taken in troubleshooting the system in its normal
configuration because certain external control or
monitoring functions may be activated or interrupted.

Before starting troubleshooting procedures, visually
inspect the suspected unit, making sure all connectors and integrated
circuits are securely in their sockets.

The following guide assumes that the 7610-C and 7610-R
are connected together as a pair on the bench along with any optianal
7615 C/R and 7630 units that are suspected of failure. This guide
assumes that there are no external control or status caonnections made to
the rear panels. Discretion should be used as to whether connections
should be removed from all pieces of equipment or to troubleshoot the
equipment in place as installed. It certainly is desirable to isolate
the problem to a general area before removal from the installation for
further checkout on the bench. (For instance it would not be necessary
to remove the 7630 if the problem is in the 7610-R. The problem in the
7610-R, for example, may be simple enough to repair in place).

7610-C - 7610-R Interconnect Procedure.

The equipment to be analyzed for trouble should be
interconnected as shown on Page 5-8.
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For Telephone Wireline (TELCQ) Operation:

a) Connect a twisted wire pair between the TELCO
terminals on the Model 7610-C rear panel ferminal
strip J12 and the Telco terminals Model 7610-R rear
panel terminal strip J17. If the telephone
interface is questionable connect a 30 db/600 ohm
attenuator between the 7610-C and 7610-R as follows:

O VAN O

7K
TELCO TELCO
7610-C 620 57K 620 7610-R
O Q

For microwave Uplink (STL) operation and FM Radio
Downlink (SCA) operation:

a) Interconnect the Control Qut connector J13 on the
Model 7610-C to the Model 7610-R Control In
connector J18.

b} Interconnect the Telemetry In connector J14 on the
Model 7610-C to the Telemetry Qut connector J19 on
the Model 7610-R.
NOTE ;
Communication 1ink requires a SCA generator (modulator) and a

corresponding SCA detector (demodulator) either included in
the 7610 C/R or external to the 7610 C/R.
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5.7.1

uo |Does 7615C ang 7615R funcilen

7610 €/K, 7615 L/R or 7630 Does Nat Work

Does JS10R and 7610C functlon

ckay together and also In
Local Hade,

YES

L

Lo to troublestooting tree
Paragroph 5.7-3

$.7.72 76122 and/or 7610C Fall

okay together and also In
Lovi | Mode.

YES

NO

|

Gr o troubloshooting tree
Paragraph 5.7.2

t (s) fun:l]on—l
|

TEs

I Syszom 3 OK!

(Power Supwly Checks)

|

Dces the + Indlcater 1lght
on the 76TOR and the 7610¢

to Function Proparly

LY
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Paragraph 5 7.5

Tnlemetry Data display 1lght?

0x

|

Check AC Llpe Fuse on unit

oK

(7610 or 7610R) whlch appe:: =
ta ba coayletely Inoparative.

Check dc voltages oa 7610C Hothor Boacd as follows.
LF bad check the regulgtor and associated components.

VWith respect
to "GNO'' test

point

If Bad Check
TP1=-: ' 2Zvdc :5? vl
TP2—12vdc +5% Uz
T2 <ivde 152 U3
TPR=+Svde $5% ub

0K

Check de voltages on J610R Mother Board as follows.
\f bad check the regulator and assoclated companents.

With respect
1o floating
TGNO' at TPI2

With respect
te ''GND' test

point

If Bad Check
TP=+12vdc + 5% u2
U20- Mi=+5vde ¢5% vl
TPhe-12vdc 452 u3
TR4—]Zvdc 452 Ul
TPI=-12vdec 0_5l us
TP2maSvde ¢59, O
TP 3=+5vdc _4_5% u7

TRI=+12.5vde #10% CRII, CR1Z

(CLOCK FREC EKCY CHECKS)

0%

On the 7610C Mother Board mgasure
the clack Frequency at U16-3 and
at U6-2. The frequencies shall
respectivoly ba 1.3Hz #15% and
4800H% +2%

JAD

Look for over-wated or o.nerwlsc
visIiy dafect|ve parts,

FOUND

NDNE FOUND

With power cord remaved from AC
power mource, replace fuse and
apply pawer agaln, Check for
sfgny of averheating parts around
the pawer supply ares of the Hother
Board,

Replace defective parts and check
for shorts en associated clreultry.

oK

SEE NCXT PooLE

L

Replace respective bad IC U6 or
US, U21 or assoclated component
The 4800Mz clock may be adjusred
Sce Paragraoh 5 8.




§.7.2 CONT

Raturn 76100 Exter
to OFF.

nal Contro) switch

Poes tha 76108 have an optiena) 80O
Inger faco card for extorral BLD data.

YES

NO

Is the proper aCD data dlspl
the 7610 C/R telemetry dlsgpl
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NOTE:
channe! of BCD put, In whi
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Sea jumper on BC) rd

There mar be only one
n

ay on
ays
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ch
CHI.

NO
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Mother Board.

Wnen the external
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outpyuts of trli-state reglsters V15,
V16, U17 and U8 will be dlsabled
on the 761QR Hother Board.

5.7.3

(for 15 channel
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parts 00 the power supply board,
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5.7.2 TON'T
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NO
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at the 7610R, with no wires or
valtage connected, for that 8ad
channel, to Tele +, - 7610R
rear barrier termlnal strip, the |
76102 teleiretry Data shall display —
000" (+0002) Chack elreuliry asseciated with tha
= = —_— 7610R A-D convarier {LO110/LD111)
0% |
Connected . verlfiable sccurate
dc voltage ta the same 7610R rcar
Tele » terwinaly as above, Appllic]
veltagn shall be lass than Ivdc. BbAD

With the corrospoading 7610R front
panel scallng pat set Full CW, the
76108 telematry Data sholl display
a valve equal to that applled ta
whthln +3 counts. (fe, 3mv)

0K

att NEXT PAGE

“Lheck the clecueltry ccvoclatud
with zhe 76 2R A-D convertar
(Lo 110/LD 111). VYerlfy taat
the applied dc valtage s
getting Lhru the 76108 relay
voard, Further check that
dliglez’ data is getting

mu tiplexed from the LDITO

to the JB10R tri-state halding
reglszer coaslsting of U155,
UI7, vIB. |5 this data
gettln, to the 7610k display
board.




$.7.2 LON'T

7610C Telemetry Data shali] BAD
in¢icate the =ame reading as
displayed at the 7E108.
oK Check the seilally lcaded data into the
76108 UARY UZB, |f OK check data seria
seceived at 7610C shifl reglsters from
QK | Pe-select Local Hade at the 76108 7610 La48T Y17. Data from [610C shifc
The 7610R Telemetry display shali reglsrers is latehed Tate latch-decosdor
bu dlank except for the 1sle, 13 on 7510C display board,
HAD
“.;0zlated Lacal Contral
.74 Local Contral Siqnal
The 7610C TXTERNAL CONTROL
showld be turned OFF, From
the J610C frontpanel select
¥ 0 ays KI1-K10 | BAD
¢ board shall
sspond ing sel I
::&_ Z"’f'z";‘(‘:”;"w o Is the 7610R Control Falisafe
this selection by monite sl s S Ued stchs
the indication of the 761 relsy de-encrgized Indlcating | (vegypsp
chanfis]. varlfic 51 o 1 Up-Link control failure?
- — {With an ohmmeter check for
oK « of continuity ross
i rear 76108 Fallsafe
varrier strip terminals,)
fltcrrately depress the UP and no{ox)
Y (OK) [ 90WN pushbutton swite at 76108,
The corresponding UP and GOWN
;:II[]);.‘:OIS shall Iight at she C' "¢k the follawing assoc-vted circiitsy,
1 7610C Hather Board UART UIT,
N t 76149C Hodem FSK generator.
Ho(BA) 3. The autput into the phone iine
if used shall be 0 dbm.
- Is .
Check to see that appropriate UP or e I‘ LSIC': generator is used, check
QOMN contral signa pesr at input 5 bd e ieall Thaks (Telco or SCA)
of Ull shift register on 7610C Bother » fpsonirel Links ilaleo gk 36Q:
Board If 0K, ch £t Sf $hEFE Teloo 1lne loss shall not exceed
Board. 5
4 g 2 30 db.
g U3l o 6108 ) d. x
register U33 on 761 Boar G 7510R; iFf SCA demodulator is

at the tirme of the latch pulse,
both UP and COWN control
simultanecusly present @ corre
contrel will be latched Into U39
theredy select the | yer UP or
rolay.

are no

1

Pepress both the UP and DOWN pushbu
simulatanecusly 0C, Nelther
up or O0WN [ndi Tight at
the 761CR,

8AD

Replase W6 or USH on 7H108 Moiner
Snard,

1

connection to the FA10C rear
trel Connector er to Jii
o the 7810 Mother Board, set the 7910C

[ )

used check FSK cutput.
7. Receive Teve! at output
rear panel should be +]
may operate marglan)ly,
8. Check serial logic from 7610R FSK
Modem detecto: doard,
). 761C0R Mother Board UART 18,

No Problem Hera

Check chanpel select d and
cite select data loaded into
7¢10C shift registers and serially
losded Into 76100 UART U7,
Refereace Data Format Tahle L-1,

f 0%, check date serially
received 75108 shift reglsters
from TEICR UART VZ8. Recelved

nrel data RXIl and RXZ 1s
compared the output of the
shift reglsters by a dlglta)
comparator.  !f 31! corresponding
dara blt fuactioas compare and
the site select alss compare then
the channel data wlil de gated
inte regi s 138, U39,

EXTERNAL CONTROL switch ra 9N, The
7610C channel verification shal! read
chaonel G0. The 76100 UP and DOWH
Indicators shali remain extinguished,

Gk

NEXT PAGE

Or ,'!nIUC—".n:nr:- Board c"c:k‘@7, 115,
U5 ard associated input clrevl iy,




5.7 7630 wi it (5) Falls to Firgtlon
Properly wizh 7610R

On the 7630 Relay Select Legic board,
ver]fy that DIP swltches $2 and S1 are

set properly fer the 7630 asaigned channels,
Only one posltion on each switch shall

be ON. The position that is ON assigns

10 channels corresponding to the most
slgnlficant dlglt of the channel salect
thumbwheal on the 7610 C/R,

oK

Measure the dc velteses on the 7630 Rolay
Select Loale Board.

1f bad check

With respect UB-\6=45vde + 5% uy?
to ''GND"
testpolnt C2=+l2vdc ¢ 107

NOTE: The +12,Svd: 4 +9vdc From whlch
»5vde s derived cowws over o cable from
the 7610R.

oK

With the 7610R [n Local Mcde, Select
channel X0-X9 from the 7610R (X=channels BAD

assigned to left side of 763Q). Relays
K1-K1Q «.f the 7630 left ralay board shall
be correspondingly by energlzed.

0K

Select channel X0-X3 from the
BA0 | 7610R (X=channels assigned to

H

Check roaly setect logle In 7630
associated with realy board#2
(right). f 0K, check relay

select legic on the 7610R Mother
Beard, Check the cable betwaen

the 7630 and 7610R (or anather 7630).

right side of 7630). Rejays
K1-XI0 of the 7630 right relay
board shall be correspondingly
Vo cacrglzed.

ox

Nlternately depress the UP and

OOWN pushbutton switchas at the
7610R. The UP and QOWK relay cortrct
closure should be ver[flod with un

ohmmatar across the correspond'irg BAa

|

Check relay solece Loaic in 7630 assoclored
with realy board #1 (Left). [If OK, check
realy Select Logic on the 76108 Hother
Board. Check the cable butween the 7630
and 7610R (or another 76301,

A-B terminals ef the Qulck Olsconnect
terminal strip at the rear of tha
7630 at the terminals corresponding
to the chaane) selacted (check
Failing channel).

oK

From the 7610R select Jesired
channel corresponding to 7630
benigq checked, With no wires

BAD or voltage conpected, for that

|

Ci-ezk for poaslhle skorts of
Teln + and - llres yoing back o
J610R.

channel, to Tele +, - 7630 rear
barrier termipal strlg, the
Telematry Data shall display
"'+ 0009" (3 0002).

QK

Connect a ver|flable accurate dc
voltage to the sama 7630 rear
Tele + - terminals as abova.
Applied valtage shall be less than
3 vde. With the corresponding 240

1L

Chack the 7630 re),y carrespcndlng
to the channel selected. |If 0K,
check cabllng “ack o 7EI0R UR/
DOWN rulays.

7630 front pane! scallng pot set

Full CW, tha J6I0R Telematry Data
shall dlsplay v value equal to that
apolled to withln #3 count (l.e. 3ar).

oK

Zwoof Test

| _

theck the 7630 roday corresponding
to the channel sglected. If 0K,
verlfy that the Tcle +,- de voltsge
ls getting back tg the 7610R.
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