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Figure NAVSHIPS 0967-292-9030 MD-777/FRT
1-1 GENERAL INFORMATION

Figure 1-1, Modulator-Synthesizer MD-777/FRT
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SECTION 1

GENERAL INFORMATION

1-1. SCOPE.

This technical manual, which is in effect upon receipt, provides the information
required to install, operate, trouble shoot, and maintain Modulator-Synthesizer
MD-777/FRT. Extracts from this publication may be made to facilitate the preparation of
other Department of Defense publications.

1-2. GENERAL DESCRIPTION,

Modulator-Synthesizer MD-777/FRT is a part of Radio Transmitting Sets AN/FRT-
83(V), AN/FRT-84(V), AN/FRT-85(V), and AN/FRT-86(V). The MD-777/FRT, which is
known colloquially as the exciter, is illustrated in figure 1-1. Its function is to provide rf
excitation and modulation for the aforementioned transmitting sets.

The exciter operates in the frequency range from 2 to 30 mc (29.9999 mc). It employs
a digital synthesizer for frequency selection, Frequency selection, which may be made in
increments as low as 100 cps, is accomplished by setting six tuning dials to the desired
frequency. The exciter provides the means of modulating the selected frequency in any of
the various modes listed in paragraph 1-3b(4). Up to four independent 3 kc-wide channels
of intelligence may be transmitted simultaneously.

Rf power output is variable from 25 to 250 mw (PEP), Carrier suppression, for
the several single-sideband modes, is selectable in steps of -10 db, -20 db, -40 db, and
-60 db. Automatic power control circuits for average power (APC) and for peak power
(PPC) control output in response to dc control signals originating in the radio transmitting
set power amplifier (LPA). In a similar manner, automatic control of system gain (TGC)
is also provided.

The exciter may be controlled locally or remotely. During local operation, the
exciter is controlled entirely by its own operating controls. For remote operation, the
standby/operate status, operating frequency, class of emission, and sideband selection are
controlled by Control-Indicator, Transmitter C-7709/FRT (remote control unit) via
Decoder-Encoder KY-656/FRT {local control unit), and all other operational characteristics
are determined by the operating controls of the exciter., An internal 1 mc frequency
standard, subject to automatic substitution with a 1 mc external frequency standard, is
emsployed for the derivation of all synthesized frequencies and has a stability of one part in
10° per day.

The chassis assembly is mounted in the enclosure on a retractable slide mechanism,
The mechanism permits extension of the chassis as a drawer, and chassis rotation over a
180° arc to expose all modules for inspection and maintenance. A portion of the functional
circuits are contained on a hinged top deck and the remainder are located on the chassis
proper. Modular construction containing printed-circuit boards is used extensively in the
unit. For operation, the exciter unit requires a primary power source of 115/230 volts ac,
50/60 cycles, single phase. Standby power requirements are approximately 70 watts, and
the full power requirements are approximately 130 watts.
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1-3 GENERAL INFORMATION

1-3. QUICK REFERENCE DATA,

a. GENERAL,
(1) NOMENCLATURE: Modulator-Synthesizer MD-777/FRT.
(2) CONTRACT NUMBER: N00600-67-C-0589,
(3) DATE OF CONTRACT: 7 February 1967,

(4) CONTRACTOR: National Radio Company, Inc., Melrose, Massachusetts,
02176, U.S.A.

(5) COGNIZANT INSPECTOR: DCASR, Boston, Massachusetts.

(6) NUMBER OF PACKAGES: 1.

b. FUNCTIONAL CHARACTERISTICS.
(1) PRIMARY POWER REQUIREMENTS:

(a) Voltage: 115/230 volts ac (£10%); frequency: 50/60 cps (£5%), single

phase.
(b) Power: Operating 130 watts, standby 70 watts. J_
(2) FREQUENCY RANGE, - 2.0 to 30.0 mc (29.9999 mc). ~
(3) TYPE OF FREQUENCY CONTROL, - Incremental tuning; six digital-type
tuning dials. Synthesizer controlled by 1 mc crystal-oscillator frequency standard. )

(4) TRANSMITTING MODES:

(a) CLASS OF EMISSION:

1. Ao,

2. A2, A3e,

3, Al, Fl, F4.
4. SSB (-10 db).
5. SSB (-20 db).
6. SSB (-40 db).
7. SSB (-»),

(b) SIDEBAND SELECTION:

1. USB.
2. LSB.
3. (2)1SB.
4. (4)ISB.
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MD-777/FRT NAVSHIPS 0967-292-9030 Paragraph
GENERAL INFORMATION 1-3%u(4)
5. USB with voice frequency gate (VFG).

6. USB with push-to-talk (PTT).

(5) EXCITER OUTPUT:
(a) Cw/fsk: 100 mw, nominal.
(b) Two tone: 200 mw pep, nominal,

(c) White noise: 40 mw average, nominal,
(6) EXCITER STABILITY AND ACCURACY. - 1 part per 108 per day.

(7) CARRIER SUPPRESSION:
(a) Maximum: -60 db below output power (rms).

(b) Reinsertion: Selectable, 0 db, -10db, -20 db, -40 db.
(8) AUDIO CHANNEL RESPONSE:
(a) Al and Bl: 250 to 3040 cps, within 0.5 db of 1000 cps reference.
(b) A2 and B2: 250 to 3040 cps, within 0,5 db of 1000 cps reference,
(9) SIGNAL INPUTS:
(a) Audio (four): 0 dbm.
(b) Input attenuator: Accommodates levels from +10 dbm to -25 dbm.

(c) Input impedance: 600 ochms, balanced.

(10) RF OUTPUT:
(a) Adjustment: 25 to 250 mw, pep.

(b) Impedance: 50 ohms, unbalanced.

1-4, EQUIPMENT LISTS.

a. EQUIPMENT SUPPLIED. - Table 1-1 lists the names, quantities, dimensions,
and weights of equipment supplied,

b. EQUIPMENT REQUIRED BUT NOT SUPPLIED. - Table 1-2 lists the equipment
required for exciter operation, but not supplied.

c. SHIPPING DATA. - Table 1-3 lists the contents, dimensions, volume, and weight
of the exciter prepared for shipment.
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TABLE 1-1.

NAVSHIPS 0967-292-9030

MD-777/FRT

GENERAL INFORMATION

EQUIPMENT AND PUBLICATIONS SUPPLIED

[ OTY NOMENCLATURE DIMENSIONS (IN.) VOL WT
PER
EOQUIP. NAME DESIG H w D (Cu FT) (LB)
i Modulator - Synthesizer MD-777/FRT 8.72 18.99 22,28 2.14 98
| Cable Assembly, RF C45138Gl1
1 Cable Assembly, RF C45148Gl1
1 Cable Assembly, RF C45149Gl
i Cable Assembly, RF C45149G2
1 Card, Extender D45184 Gl
1 Card, Extender E4517QGI
i Card, Extender D46442Gl1
1 Card, Extender D46442G2
i Connector MS3108R14S-7S
1 Connector MS3116F20-398X
1 Connector MS3116F14-19S
1 Extractor, Printed B43412G1
Circuit Board
1 Extractor, Printed B45837G1
Circuit Board
2 Technical Manual for NAVSHIPS 10.75 8.25 2
Modulator - Synthesizer 0967-292-9030
MD-777/FRT
2 Maintenance Standards NAVSHIPS 10.75 8.25 0.4
Book for Modulator- 0967-293-3010
Synthesizer
MD-777/FRT
TABLE 1-2. EQUIPMENT AND PUBLICATIONS REQUIRED
BUT NOT SUPPLIED
ary NOMENCLATURE REQUIRED EQUIPMENT
USE CHARACTERISTICS
EQUIP. NAME DESIG
1 RF Voltmeter Boonton 91CA | Signal measure- Range: 50 kc - 125 mc;
ments, rms Voltage, full-scale:
0.001 to 3 volts ac,

1 Signal Generator | H-P 606A Test signals Frequency range: 50
ke to 65 mc; output
voltage: up to 3 volts;
output impedance:

50 ohms.
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MD-777/FRT NAVSHIPS 0967-292-9030 Table
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TABLE 1-2. EQUIPMENT AND PUBLICATIONS REQUIRED
BUT NOT SUPPLIED (Cont)

oY NOMENCLATURE REQUIRED EQUIPMENT
EQUIP. NAME DESIC USE CHARACTERISTICS
1 Signal Generator | H-P 608D Test signals Frequency range: 10
me - 125 mec; output
voltage: up to 0.5
volts; output imped-
ance: 50 ohms.

1 Electronic Fre- AN/USM-207 Frequency Frequency display: 10

quency Counter (with video measurement cps to 125 mc; sensi-
amplifier) tivity: 0.1 volt; input
impedance 50 ohms.

1 Multimeter AN/PSM-6 Voltage and Voltage, full scale: 0.5

resistance to 1000 volts ac or dc;
measurement resistance: 0 to 100
megohms.

1 Calorimetric H-P 434A Output power Frequency range: dc to
Power Meter measurement 30 mc; power range:

10 milliwatts to 10
watts; maximum input
power: 1 kw, peak-10
watts, average.

1 Power Supply Power Power source Output voltage: 0 to 40

. Designs 4005 volts dc; current: O to
500 milliamperes.

1 Oscilloscope Tektronix Waveform Frequency range: dc to
585A (with analysis and 120 mc; input imped-
dual-trace measurement ance: 1 megohm; rise
plug-in unit, time: 0.01 micro-
Tektronix second.

Type 82)
1 Spectrum H-P 1408 Output wave- Frequency range: 1 ke
Analyzer form measure- to 110 mc; input

ment and amplitude: +10 dbm to

analysis -130 dbm; input band-
width: 0.05 kc to 300
ke; input impedance:
50 ohms; scan time:
0.1 second/division to
50 milliseconds/divi-
sion; i~f bandwidth: 10
mec/division to 0.05
ke/division.

1 Dual-Tone SG-376/U Audio test Two simultaneous
Audio Signal signals audio tones; frequency
Generator range: 5 cps to 3000

cps; output voltage: 0
to 2 volts ac; output
impedance: 600 ohms.

ORIGINAL
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1-5 GENERAL INFORMATION
TABLE 1-2. EQUIPMENT AND PUBLICATIONS REQUIRED
BUT NOT SUPPLIED (Cont)

arr NOMENCLATURE REQUIRED EQUIPMENT
EQUIP. NAME DESIG USE CHARACTERISTICS

1 Variable Output HP-355D Output Frequency range: dc to

Attenuator measurement 30 mc; input power:
0.5 volts, maximum-
350 volts, peak; input
impedance: 50 ohms;
attenuation: 0 to 120 db
in 10 db steps.

1 Standard- General Calibration of Any fixed ac potential
Frequency Radio Type Internal Fre- from 0.3 to 3 vac rms
Oscillator 1115-C quency Standard across 50 ohms, 1 mc

£1 pp 10°,

1 Test Jig (See figure

2-2)
1 Alignment Tool J.F.D. S284 6

TABLE 1-3, CRATED DIMENSIONS AND WEIGHT

PACKAGE DIMENSIONS (INCHES) WEIGHT )
NO CONTENTS (LBS)
* H w D
1 Modulator-Synthesizer MD-777/FRT 13-1/2 | 24-3/8 | 30-3/8 150
(with all equipment supplied as
listed in table 1-1)

1-5, EQUIPMENT SIMILARITIES.

Modulator-Synthesizer MD-777/FRT is supplied as either a four-channel exciter or
a two-channel exciter. In the four-channel unit, all four sideband channels (B2, Bl, Al,
and A2) are operational; in the two-channel unit, only two sideband channels (Bl and Al) are
operational. The only internal difference is that sideband filters FF1.2 and F14 are used
only in the four-channel exciter. For the two-channel exciter, all front-panel controls
associated with channels B2 and A2 are inoperative, and all front-panel indications asso-
ciated with channels B2 and A2 should be disregarded. Usually, two-channel exciters are
employed in Radio Transmitting Sets AN/FRT-83(V) and AN/FRT-84(V), and four-channel
exciters are employed in Radio Transmitting Sets AN/FRT-85(V) and AN/FRT-86(V).
Throughout this technical manual, the four-channel exciter is discussed. For the two-
channel exciter, the aforementioned differences must be taken into account.
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SECTION 2

INSTALLATION

2-1, UNPACKING AND HANDLING.

No special unpacking or handling procedures are required for Modulator-Synthesizer
MD-777/FRT. Exercise normal precautions regarding electronic equipment when unpacking
and handling this unit,

2-2, POWER REQUIREMENTS AND DISTRIBUTION,

a. REQUIREMENTS. - The exciter is designed to be operated from a primary power
source of 115 or 230 volts ac, 50 or 60 cycles, single phase. The voltage tolerance is £10%
and the frequency tolerance is +5%. These tolerances should not be exceeded.

b. PRIMARY POWER CONNECTIONS. - Primary power connections to the exciter
require attachment of a power input cable. Table 2-1 lists the cables and connections for
all external cables required,

TABLE 2-1, CONNECTORS SUPPLIED AND EXTERNAL
CABLE REQUIREMENTS

CIRCUIT TYPE EQUIPMENT CABLE

WHERE USED CABLE RECEPTACLE CONNECTOR
Primary power, 115/230 vac, THFA, or Sealtron, MS3108R-145-7S
50/ 60 cps, 1 phase, AI9FLI1J1. equivalent 8001-145-7P-FP
Linear power amplifier, signal MS3114E20-39PX MS3116F20-395X
circuits, Al19FL2J1.
Audio modulation, input MS3114E14-19P MS3116F14-198
Al19FL3J1.
Rf output to linear power RG-114 Automatic,
amplifier A19J1, 011N3800-85
Transmitter gain control Amphenol, 17825
Al9J2,
Average and peak power Amphenol, 17825

control, Al1973.

1 mc, external frequency Amphenol, 17825
standard, A19J4.

1 mec, internal frequency Amphenol, 17825
monitor, Al19J5,

ORIGINAL 2.1
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2-2c INSTALLATION

c. DISTRIBUTION. - The primary power distribution diagram (see figure 5-62) illus-
trates the distribution of ac power circuits within the exciter. Primary ac power, via the
rf input filter AI19F LI at input connector Al19J1, passes through overload circuit-breaker
A18CB1l and 115/230 volt power selection switch PS1Sl to power supply transformer PS1TIL.
Circuit breaker AI8CBI1 opens to remove primary power if the current exceeds 1,0 amperes.
It can be reset manually.

2-3, INSTALLATION PLANNING. (See figure 2-1,)

The exciter is intended for installation in a standard relay rack or cabinet together
with Keyer, Frequency Shift KY-655/FRT and Decoder-Encoder KY-656/ FRT. Facilities
are provided for interconnections with these units, In selecting a suitable location for
installation, the following factors should be considered:

a. POWER SOURCE, - The power source described in paragraph 2-2a must be avail-
able for exciter operation.

b. CABLE LENGTHS. - The length of connecting cables to the exciter is not critical
with exception of the RF OUT transmission line, If the length of this connection exceeds
approximately 30 feet, a special low-loss transmission line must be employed,

c. SERVICE ACCESS. - The exciter design permits most servicing to be done at the
front., The enclosure slide-and-tilt mechanism allows the chassis to be extended and tilted
at various angles. Operation of this mechanism is given in detail in paragraph 2-4, There
must be at least 23 inches in front of the exciter to permit full extension of the chassis, and
a clearance of at least 8 inches above the exciter for chassis indexing.

d, TEMPERATURE AND VENTILATION, - The exciter dissipates heat at a rate of
approximately 8 Btu per minute., The use of solid state circuits and forced air cooling,
combined with the heat conduction and dissipation ability of the chassis and panel structures,
limit the exciter temperature rise to 20 C above the ambient temperature at the 1ocat10n

(’I‘he normal operating temperature range of the transmitter is from 0 °C (32°F) to 57°C
135°F).

e, INTERACTION WITH OTHER EQUIPMENT. - A principal feature of the exciter
is its ability to operate in an environment close to other facilities. Internal shielding and
effective filtering reduce the possibility of interaction with other communication equipment.

f. OPERATION WITH AUXILIARY EQUIPMENT, - Installation planning should con-
sider the relative locations of auxiliary equipment to be used with the exciter, in addition to
the aforementioned keyer and local control units. The source and routing of auxiliary, dc
control, monitoring, rf output, and primary power cables, etc., should be considered
during the planning stage.

2-4, INSTALLATION REQUIREMENTS.

Installing the exciter consists of securing the chassis enclosure to the standard relay
rack or cabinet and completing the necessary external cable connections, Because the
exciter is shipped assembled, the chassis assembly must be removed from the enclosure
prior to installation. The empty enclosure is then installed and the chassis assembly
reassembled following installation,

CAUTION

The chassis assembly (drawer) is heavy., Two men are
required to safely remove and replace it,

a. REMOVING AND REPLACING THE DRAWER, - The following procedures
describe the steps for removing and replacing the chassis assembly (drawer) in the enclo-
sure, .
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Paragraph NAVSHIPS 0967-292-9030 MD-777/FRT
2-4a(1) INSTALLATION

(1) REMOVING THE DRAWER,

(a) Loosen the panel captive screws and open the drawer to its fully extended
position,

(b) Remove four retaining screws from cable clamps located above A187J8
and Al18J9; remove the cable clamps.

(c) Reach in and disconnect the retractable cable at connectors A18J8 and
Al18J9 at the chassis rear.

(d) Press the rear latches on both slide mechanisms and pull the drawer
forward, supporting it when it separates from the slides.

(2) REPLACING THE DRAWER,

(a) Engage the drawer slides and push-in until the drawer locks in the fully
extended position.

(b) Connect the retractable cable at connectors A18J8 and A18J9,
(¢) Replace the two cable clamps and four screws.

(d) Press the forward latches at both slides and close the drawer. Tighten
the panel captive screws to secure the drawer in the enclosure.

b. RACK OR CABINET INSTALLATION. - The exciter enclosure contains side
flanges at front and rear for mounting in a standard rack or cabinet, Preliminary to instal-
lation, remove the chassis assembly from the enclosure following the procedure described
in paragraph 2-4a(l).

2.2

(1) Place the exciter empty enclosure in position and secure, using 1/2 inch,
10-32, fillister-head machine screws. Use four screws in each of the front flanges and
two screws in each of the rear flanges., Place a washer beneath each screw head.

(2) Install the drawer in the enclosure following instructions given in paragraph
2-4a(2).

c. OPENING, INDEXING, AND CLOSING THE DRAWER. - The following procedure
describes steps to be performed for opening, indexing, and closing the drawer, and also
for swinging open the bottom chassis deck.

(1) To open the drawer, loosen the panel captive screws and pull the drawer out
on its slides. It will lock in a fully extended position.

(2) To index the drawer on its horizontal axis, pull forward the levers on both
slides, simultaneously. Rotate the drawer and release the levers to lock the drawer at the
desired position,

CAUTION

Do not force spring with screwdriver or other tool during
performance of following step (3). Release spring manually
by pressing outward on button within chassis.

(3) To swing open the bottom chassis deck, index the drawer vertically with the
front panel upward, loosen the five captive screws that secure the deck, support the deck
with the left hand, release the spring at the right-hand side of the chassis with the right
hand, and lower the deck to the limit of the two restraining cords.

2-4 ORIGINAL
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(4) To secure the bottom chassis deck, lift it upward until it is engaged by the
spring at the right-hand side of the chassis, and secure it with the five captive screws.

(5) To close the drawer, index it to its horizontal position. Press the forward
latches on both slides, simultaneously. Close the drawer and secure it with the panel cap-
tive screws.

d. EXTERNAL CABLES. - Because of the variations in installation requirements, no
external cables are supplied with the exciter. Cable assemblies for interconnection with the
Keyer, Frequency Shift KY-655/FRT and Decoder-Encoder KY-656/FRT are supplied with
those units. Connectors are furnished for some of the remaining external cables (see table
2-1). Detailed instructions for cable assembly are contained in NAVSHIPS 0967-000-0000.

(1) CABLE ASSEMBLY. - The rear panel interconnection diagram (figure 5-91),
when used in conjunction with table 2-1, gives all information needed for properly wiring
the cable connectors supplied with the exciter.

(2) CONNECTION TO EXCITER. - Figure 5-4 shows the location of all external
cables at the rear of the exciter enclosure, If rear access is limited at the relay rack or
cabinet, the external cables can be connected just prior to installation of the enclosure,
Otherwise, make all cable connections following enclosure installation.

(3) COMPLETING CABLE CONNECTIONS, - To complete external cabling at
the transmitter unit the following connections are to be made.

(a) Connect ac power cable from connector A19FL1J1 to the primary power
source at the installation site. (See paragraph 2-2a.)

(b) Connect signal cable from connector A19FL2J1 to the LPA,

(c¢) Connect audio modulation cable at A19FL3J1 to the patch-panel or modu-
lation source at the installation site.

(d) Connect rf cutput cable at A19J1 to the LPA.
(e) Connect transmitter gain control cable at A19J2 to the LPA,
(f} Connect the average and peak power control cable at A19J3 to the LPA,

(g) Connect the 1 mc frequency standard cable at A19J4 to the external 1 mc
frequency standard at the installation site,

(h) If required, connect the 1 mc frequency standard monitor cable at A19J5
to the external frequency monitor at the installation site,

2-5, INITIAL OPERATING TESTS.

a. GENERAL, - Following installation of the exciter and prior to performance tests,
initial operating tests are performed to assure optimum exciter performance. Operational
aspects and features of the exciter are checked with particular attention to any condition
noted which could lead to abnormal performance.

b. INITIALLY ENERGIZING EXCITER. - The location of each operating control is
shown in figure 3-1, Table 3-1 gives a brief description of control functions and indicates
their preset positions. To initially energize the exciter, perform the following steps in the
order presented,

ORIGINAL 2-5
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2-5b INSTALLATION

Note

Exciter is checked out using special test jig to simulate cer-
tain interface circuits within LPA, Complete fabrication
instructions for test jig are given in figure 2-2,

(1) Make sure all external cable connections are secure,

(2) Verify that transmitter is connected to correct primary power source
described in paragraph 2-2a,

CAUTION
Make sure 115V /230V toggle switch PS1S1 (in power supply)

is in position which corresponds with primary power source
voltage.

(3) Disconnect LPA signal cable from A19FL2J1., Connect test jig to A19FL2J1.
Disconnect LPA rf cable from Al19J1,

(4) Preset test jig switches as follows:
(a) STANDBY/OPERATE switch to OPERATE.

(b) TUNE ENABLE/READY switch to READY.

2

(5) Preset all exciter operating controls according to table 3-1. Make sure
LOCAL/REMOTE switch is in LOCAL position.

(6) Place external primary power switches on at installation site. )
(7) Place exciter RESET/TRIPPED switch in RESET position, '
(8) Press exciter STANDBY pushbutton,
(9) Place test jig STANDBY/OPERATE switch in STANDBY position.
(10) Press exciter OPERATE pushbutton.
(11) Place test jig STANDBY/OPERATE switch in OPERATE position.
(12) Press exciter TUNE pushbutton.
(13) Place test jig TUNE ENABLE/READY switch in TUNE ENABLE position,
(14) After transmitter gain control motor has stopped running (approximately 750
milliseconds), place test jig TUNE ENABLE/READY switch in READY position. This
completes exciter energizing procedures,
Note
Each time exciter FREQUENCY KC dial settings are changed,
or CLASS OF EMISSION control is rotated out of A0 or A2,

A3e position, steps (9) through (14) must be repeated to re-
energize exciter.

¢, FREQUENCY STANDARD CALIBRATION. - To check calibration of the internal
1 mc frequency standard, a secondary 1 mc standard having a stability of one part in 107 is
used, The CIRCULIT TEST panel meter serves as a ''null" indicator during calibration,
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Figure 2-2. Initial Checkout Test Jig, Fabrication Details

Note

For maximum accuracy, allow a 1 hour warm-up period
prior to calibration of the internal 1 mc frequency standard,

(1) Connect the external 1 mc frequency standard (standard-frequency oscillator)
to the 1 MC STD IN connector (A19J4) on the rear panel.

(2) Set the CIRCUIT TEST switch to the FREQ STD LOCK position.

(3) Observe the period of oscillation (from left to right to left to right or vice
versa) for the pointer of the front-panel CIRCUIT TEST meter. This period should be
greater than or equal to 100 seconds, If the period is less than 100 seconds, calibrate the
internal frequency standard by adjusting the FREQ STD control on the auxiliary panel,

Note

If the range of the FREQ STD control is exceeded, adjust
the mechanical FREQ ADJ control on the internal frequency
standard to return the FREQ STD control within range, and
readjust the FREQ STD control as necessary,

d. CIRCUIT TEST METER USE. - The CIRCUIT TEST selector and panel meter
provide a means of checking exciter-circuit operation at selected test points, In this man-
ner, normal operation of major circuits can be verified. A meter reading in the green
scale segment indicates normal operation for those selector switch positions also marked
with a green segment, The remaining selector switch positions are read directly on the
scale as a function of their respective levels.
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(1) Check the five dc supply voltages from +5V to +125V. Meter readings should
be in the red segment.

(2) Check the five frequencies from 1,74731 me to 82-110 me. Meter readings
should be in the green segment,

(3) The remaining selector switch positions are checked during performance of
other initial tests, with exception of the PPC/APC and the TGC selector positions. These
measurements are dependent upon operation of the transmitter LPA and will not be made
during initial performance testing.

e. INPUT CHANNEL TESTS. - The four input channels B2, Bl, Al, and A2, are
tested, using the INPUT LEVEL selector and panel meter, by applying a 0 dbm (level)
audio test signal at the individual CHANNEL TEST jacks. Use Audio Signal Generator
SG-376/U and a patch plug with PJ-327 jacks, or equivalent,

(1) Connect generator to input channel Al and adjust output for a 1000 cycle,
0,775 volt (rms) test signal. Set input level selector switch to Al,

(2) Note INPUT LEVEL meter reading. It should be 0 VU, If not, adjust the

METER ADJ control to obtain this reading. (This calibration is not repeated for the
remaining channels.)

(3) Set Al INPUT LEVEL control to +10 and note that meter reading drops to
approximately -10 VU on the scale, Return INPUT LEVEL -dbm control to zero setting.

(4) Connect generator to channel Bl and set selector to Bl, Repeat steps (2)

and (3).

(5) Connect generator to channel B2 and set selector to B2, Repeat steps (2)
and (3).

(6) Connect generator to channel A2 and set selector to A2, Repeat steps (2)
and (3).

f. RF OUTPUT TEST. - The rf output test is performed with the test jig switch in
the TUNE ENABLE position., The test frequency is 2,0 me. Use RF Monitor H-P 434A
or equivalent to measure output level,

(1) Connect rf monitor to the rear panel RF OUTPUT connector (A19J1),
(2) Using PWR control, adjust output to 50 mw.

g. MODE TESTS. - The following output level tests verify exciter operation in the
various modes. Use RF Monitor H-P 434A, Audio Signal Generator SG-376/U, and a patch
plug with PJ-327, or equivalent, jacks.

(1) Set CLASS OF EMISSION selector to A0,
(2) Connect rf monitor to RF OUTPUT connector A19J1.

(3) Note output level. It should be 100 milliwatts +1 db, or twice the output level
set in paragraph 2-5f, step (2).

(4) Connect audio generator to channel Al at the CHANNEL TEST jacks. Adjust

two-tone generator outputs for 1000 cps and 1625 cps at 0.775 volt (rms), Set INPUT LEVEL
selector to Al,

(5) Set INPUT LEVEL -dbm control Al for a zero VU reading on the INPUT
LEVEL panel meter,
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{6) Set the MOD ON/OFF switch to ON,
(7) Set CLASS OF EMISSION selector to SSB{w),

(8) Note rf monitor reading. It should be 100 milliwatts 1 db, or twice the
power of paragraph 2.5f, step (2).

h. CARRIER SUPPRESSION TESTS. - These tests are performed using the USB
mode to verify carrier suppression in steps of -10 db, -20 db, -40 db, and -60 db for the
various signal sideband modes of operation. Use RF Monitor H-P 434A.

(1) Connect rf monitor to the RF OUTPUT panel connector (A19J1), Set CLASS
OF EMISSION selector to A2,A3E. Set MOD ON/OFF switchto OFF.

(2) Note rf monitor reading. It should be 250 milliwatts.

(3) Set CLASS OF EMISSION selector to SSB (-10), Rf output level should drop
4 db, from 50 mw reference.

(4) Set CLASS OF EMISSION selector to SSB (-20). Rf output level should drop
14 db from 50 mw reference,

(5) Set CLASS OF EMISSION selector to SSB (-40). Rf output level should drop
34 db from 50 mw reference.

(6) Set CLASS OF EMISSION selector to SSB (-®), Rf output level should drop
to approximately zero (-54 db from 50 mw).

i. CHANNEL GAIN-RATIO TESTS. - The following performance tests verify oper-
ation of the four CHANNEL GAIN RATIO controls and also the SIDEBAND SELECTOR
positions LSB, (2)ISB, and (4)ISB. Use RF Monitor H-P 434A and Audio Signal Generator
SG-376/U or equivalent.

(1) Connect audio generator to all four CHANNEL TEST jacks (in parallel),
Adjust generator frequencies to 1000 and 1625 cps, and output level for a 0 VU reading on
the INPUT LEVEL panel meter.

(2) Connect rf monitor to the RF OUTPUT panel connector (A19J1).

(3) Set INPUT LEVEL selector to Al, SIDEBAND SELECTOR to USB, and
CLASS OF EMISSION selector to SSB (), Set rf output to 100 milliwatts.

(4) Set SIDEBAND SELECTOR in turn to 1.SB, (2)ISB, and (4)ISB. Rf monitor
reading should not change.

(5) Disconnect audio from all channels except B2. Ensure audio level is 0 VU.
With B2 CHANNEL GAIN RATIO control set to 100, set PWR control for a 50 mw output.
Adjust B2 CHANNEL GAIN RATIO control to 50, Output power should be 25 milliwatts,
(6) Repeat step (5) using the Bl CHANNEL GAIN RATIO control.
(7) Repeat step (5) using the A1 CHANNEL GAIN RATIO control,
(8) Repeat step (5) using the A2 CHANNEL GAIN RATIO control.
j. VFG TESTS. - The VFG (voice-frequency gate) function is tested by applying an
audio channel test signal and noting the threshold level of VFG operation. The VFG hold

time can be estimated by noting the delay interval which occurs when the test signal is
removed. Use RF Monitor H-P 434A and Audio Generator SG-376/U.

ORIGINAL : 2-9




Paragraph NAVSHIPS 0967-292-9030 MD-777/FRT
2-5j(1) INSTALLATION

(1) Connect audio generator to the Al CHANNEL TEST jack. Adjust generator
for -10 VU at 1000 and 1625 cps.

(2) Connect rf monitor to RF OUTPUT connector A19J1,

(<o) (3) Set SIDEBAND SELECTOR to USB-VFG and CLASS OF EMISSION to SSB
-0},

(4) Slowly increase the audio generator output and note the level at which the rf
monitor reading appears. This is the VFG threshold level. It should be -6 VU %1 db.

(5) Reduce the generator output to zero. Note the hold time interval before the
rf monitor reading drops to zero. It should be approximately the same as the setting of the
VFG HOLD TIME control,

k. SYNTHESIZER TESTS. - These tests verify synthesizer operation for the over-all
exciter frequency range. Operation at 2.0 mc was checked during the rf output test described
in paragraph 2-5f, To complete operational testing, perform the following tests at 15.0 and
29,0 mc., Use RF Monitor H-P 434A.
) Connect rf monitor to RF OUTPUT panel connector A19J1,
) Set SIDEBAND SELECTOR to USB and CLASS OF EMISSION to A0,
(3) Set FREQUENCY KC dials to 15000.0 ke, @
) Note rf monitor reading. It should be adjustable to at least 100 mw., f\L
) Repeat steps (3) and (4) with FREQUENCY KC dials set to 29000,0 kc.

1. POWER OUTPUT ADJUSTMENT. - Prior to exciter operation, the rf output level
must be set to the requirements of the LPA to be used. Use RF Monitor H-P 434A,

CAUTION
PWR adjustment must be set for maximum drive requirements

of LPA., Excess rf drive may cause emergency shut-down of
system,

(1) Determine frequency of maximum rf drive requirements for LPA (in milli-
watts from a 50-ohm source).

(2) Connect rf monitor to RF OUTPUT panel connector A19J1,
(3) Set SIDEBAND SELECTOR to USB and CLASS OF EMISSION to AO,
(4) Set FREQUENCY KC dials to frequency determined in step (1).
Note
Repeat steps (9) through (14), paragraph 2-5b, to re-energize

exciter and to be absolutely sure that transmitter gain control
(TGC) servo system is set at a maximum rf output position,

(5) Note rf monitor reading. Set PWR adjustment to 1 db above the level previ-
ously determined in step (1). Lock the PWR adjustment.

m. OPERATION WITH OTHER EQUIPMENT. - Modulator-Synthesizer MD-777/FRT
is intended for operation with Keyer, Frequency Shift KY-655/FRT and Decoder-Encoder
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KY-656/FRT. Final tests should be performed using the LPA as a part of this system
before turning equipment over to operating personnel,

2-6, PREPARATION FOR RESHIPMENT.

a, EQUIPMENT DISASSEMBLY. - The following steps form a logical sequence for
exciter preparation prior to reshipment,

(1) Place the panel circuit breaker in the TRIPPED position and remove all
primary power by opening the power source switches at the installation site,

(2) Disconnect all external cables at the rear panel.

(3) Remove from relay rack or cabinet (reverse of procedure described in para-
graph 2-4b).

(4) Collect all reusable mounting hardware, external cables, and connectors,
and technical manuals, Spare parts to be returned with the exciter should be inventoried
and replaced in their original containers if possible. Provisions should be made for replace-
ment of missing or defective items prior to shipment,

b. REPACKAGING. - Refer to the latest packaging specifications for the instructions
and requirements for packaging and packing the exciter. Also observe the following:

(1) Mark the box containing technical manuals "TECHNICAL MANUALS INSIDE',

(2) Check that all plug-in circuit boards and modules are secure and retaining
screws tightened.
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SECTION 3

OPERATION

3-1, FUNCTIONAL OPERATION.

Modulator-Synthesizer MD-777/FRT is intended for operation with Keyer, Frequency
Shift KY-655/FRT, Control-Indicator, Transmitter C-7709/FRT, and Decoder-Encoder
KY-656/FRT, to provide rf drive, modulation, and operating controls for Radio Trans-
mitting Sets AN/FRT-83(V), AN/FRT-84(V), AN/FRT-85(V), and AN/FRT-86(V).

The Modulator-Synthesizer (exciter) controls include pushbuttons and indicators
which initiate and respond to command signals between the system units. These controls
and indicators are duplicated at the Control-Indicator, Transmitter (remote control unit)
to permit a control of the transmitting system at either unit. Fault signals, in the event of
a system failure, are indicated at both units.

The exciter provides a selection of transmission frequencies from 2.0 to 30.0 mc
(29.9999 mc), in 100 cycle increments, by setting six digital tuning dials to the desired fre-
quency. Modulation modes for A0, Al, A2, A3b, A3e, A3j, A9b, Fl, and F4 operations
are applicable to from one to four independent 3-kc wide sidebands. Frequency selection,
mode selection, and sideband selection controls are duplicated at the remote control unit.

Panel controls are provided for selecting the number of sidebands used, selecting
the class of emission, and for monitoring the audio levels at each of the sideband channels.
In addition, a test circuit is incorporated to measure the exciter power supply voltages,
synthesizer injection frequencies, power output, and various transmission control features
such as peak power control (PPC), average power control (APC), automatic level control
(ALC), and transmitter gain control (TGC). A voice frequency gate (VFG) which operates
as a VOX circuit and provisions for push-to-talk operation (PTT) are also incorporated,

Maximum exciter rf output power is 250 milliwatts and carrier suppression is select-
able in steps of -10 db, -20 db, -40 db, and -60 db. An internal 1 mc frequency standard
serves as a frequency source for development of all synthesized frequencies and provisions
are made for connection of an external frequency standard, A frequency standard compari-
son circuit automatically selects the output of one standard in the event of a malfunction in
the other standard, The exciter operates from a primary power source of 115/230 volts ac,
50/60 cycles, single phase. The power requirement for ''standby' operation is 70 watts,
and for normal operation is 130 watts.

3-2. OPERATING PROCEDURES.

a. DESCRIPTION OF CONTROLS. - All controls for normal exciter operation are
located on the front panel; seldom used controls are located on an auxiliary panel which is
exposed when the drawer is opened. Figure 3-1 shows the location of each panel control
and indicating device and table 3-1 supplies a functional description of each control and
indicator., In addition, table 3-1 gives the ''preset' control positions to be used for the
initial performance tests contained in Section 2 and for the alignment and adjustment pro-
cedures in Section 5,
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Figure 3-1, Operating Controls and Indicators
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TABLE 3-1. OPERATING CONTROLS AND INDICATORS

CONTROL/INDICATOR PRESET »
NAME POSITION CONTROL FUNCTION

FRONT PANEL

OPERATE Pushbutton None Illuminated pushbutton. Press to initiate
group operation, Green lamp lights
when operation achieved.

STANDBY Pushbutton None Illuminated pushbutton. Press to place
group units at standby., White lamp
lights when standby achieved.

TUNE Pushbutton None Illuminated pushbutton. Press to initiate
transmitter tuning cycle. White lamp
extinguished when tuning cycle

initiated.
AMPLIFIER OFF None Illuminated pushbutton. Press to shut
Pushbutton down transmitter. White lamp lights

when shutdown accomplished. Exciter
placed at standby.

EXC FAIL Lamp N/A Fault indicator, Red lamp lights if
fault occurs in exciter circuits.

XMTR FAIL Lamp N/A Fault indicator. Red lamp lights if
fault occurs in over-all system,

STD OVEN Lamp N/A Fault indicator., Green lamp lights
when frequency standard oven opera-
ting,

STD FAIL Lamp N/A Fault indicator. Red lamp lights when

frequency standard fault occurs and
external standard is in use.

READY Lam N/A Ready indicator. Green lamp lights
P Yy p lig
when tuning completed and system is

ready to transmit,

RESET/TRIPPED RESET Primary power circuit breaker., Trips
to remove exciter power in event of
abnormal primary current,

FREQUENCY KC 02000.0 ke Six tuning dials. Select transmission
frequency from 2.0 to 29.9999 mc in
100-cycle steps. Local operation only,

CIRCUIT TEST FREQ STD LOCK | Test meter and selector switch. Tests
exciter at selected circuit points for
monitoring and trouble shooting.

INPUT LEVEL OFF VU meter and selector switch, Meas-
ures audio signal level at each input
channel,
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TABLE 3-1, OPERATING CONTROLS AND INDICATORS (Cont)

CONTROL/INDICATOR PRESET

NAME POSITION CONTROL FUNCTION

REMOTE/LOCAL LOCAL Exciter control selector, remote or
local operation.

SIDEBAND SELECTOR USB Selector, locally or remotely controlled,
Selects transmission (sideband) chan-
nels.

CLASS OF EMISSION A0 Selector, transmission modes,

CHANNEL GAIN RATIO 100 (all 4) Channel gain controls (four). Adjusts
transmission power allocated to each
individual channel (sideband).

AUXILIARY PANEL

CHANNEL TEST N/A Twin input-channel test jacks., Input
lines disconnect when plug inserted.

TEST A/B Central Three position toggle switch. Used
only for initial exciter installation
tests.

PWR Fully cw Controls exciter power output. Adjust
only during initial installation tests,

NORMAL/FAULT OVRD | NORMAL Service switch, Overrides fault cir-
cuits to determine fault location. Lights
the EXC FAIL lamp when in OVRD
position.

METER ADJ N/A Calibration adjustment for VU panel
meter.

FREQ STD N/A Calibration adjustment for internal fre-

INPUT LEVEL -dbm

ON/OFF MOD

VFG HOLD TIME

0 dbm (all 4)

ON

N/A

quency standard, Equipped with 'log-
ging" scale to register calibration
changes,

Input level controls (four). Adjusts
audio input channel levels (using VU
meter). Algebraic sum of control and
VU meter readings equals audio line
level.

Service switch, Removes carrier modu-
lation for carrier only adjustments.
Lights EXC FAIL lamp in OFF posi-
tion,

Adjustment for voice frequency gate
hold time.
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b. MODES OF OPERATION, - Table 3-2 lists the exciter modes of operation and
the related sideband selection used.

TABLE 3-2. OPERATING MODES AND SIDEBAND SELECTIONS

CLASS OF SIDEBAND SIDEBAND CHANNEL
EMISSION SELECTOR IN USE
A0 (Not applicable) (Test purposes)
Al, Fl, F4 USB or ISB Al or Bl
A2, A3E USB/VFG/PTT Al (Automatically
selected)
SSB (-10) USB Al
SSB (-20) PTT B1
VFG
ALL LSB
SSB (-40) (2)ISB Al and Bl
SSB ( ) (4)1sB Al, B1, A2, B2

c. SEQUENCE OF OPERATION. (See also table 3-5,)

CAUTION

Before starting the exciter for the first time, make sure the
primary power source corresponds with the information con-
tained in paragraph 2-2a. Verify that the 115V /230V switch
(PS1S1) is set in the correct position for the primary power

available.

(1) STARTING.
Note

To perform the following starting, operating, and stopping
procedures, the exciter must be operated as a part of the
complete Radio Transmitting Set.

(a) Place external power source switches on at the installation site. The
FREQUENCY KC dial windows, TUNE lamp, AMPLIFIER OFF lamp, and STD OVEN
lamp should light, Press STANDBY pushbutton. After a time delay of approximately three
minutes (to allow the LPA filaments to heat up) the STANDBY lamp should light,

(b) When the STANDBY lamp lights, press the OPERATE pushbutton. The
OPERATE lamp should light,

(2) TUNING. - Exciter tuning, in increments of 100 cycles, is performed by
setting the six FREQUENCY KC tuning dials to the desired transmission frequency in kilo-
cycles, A frequency of 2.5 mc has been selected as an example for the following tuning
steps:
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Note

Changing the FREQUENCY KC or CLASS OF EMISSION
front panel control positions will automatically place the
exciter unit in the TUNE control cycle.

(a) Set the FREQUENCY KC dials to the desired frequency in kilocycles.
(This is a setting of 02500.0 kc for the example frequency of 2.5 mc.)

(b) The TUNE pushbutton will light. Press it to initiate system tuning to the
new frequency. When tuning is completed, the READY lamp will light to signal an automatic
return to ""on-the-air'' operation.

(3) OTHER OPERATING ADJUSTMENTS,

(a) CLASS OF EMISSION SELECTOR, - This panel control contains a rotary
solenoid actuator for joint operation by the remote control unit, Consequently, the control
can only be rotated in a counterclockwise direction. The four SSB positions provide for car-
rier suppression in four successive steps from -10 db to -60 db (labeled ®). The A2, A3E
position provides -6 db of carrier suppression, and the Al, F1l, and F4 positions provide
-60 db of carrier suppression.

Note

Each time the CLLASS OF EMISSION control is rotated past
the A2, A3E position or the A0 position, the transmitting sys-
tem will automatically switch to the TUNE mode, Press the
TUNE pushbutton to return the system to normal operation.

(b) SIDEBAND SELECTOR. - This control, similar to the CLASS OF
EMISSION control, contzins a rotary solenoid actuator for remote operation and, therefore,
cannot be rotated other than in a counterclockwise direction, The USB/PTT position, an
auxiliary operation feature, selects sideband channel Al and has provisions for push-to-talk
(PTT) operation. No transmitter system output will occur until the PTT circuit is closed,
usually by pressing the '"push-to-talk'" button on a microphone or handset.

The USB/VFG position selects channel Al for transmissions and employs a voice-
frequency-gate (VFGS) circuit. This sideband selection is similar to VOX operation and is
operable for all classes of emission with the exce»tion of AOQ.

The USB position selects channel Al and the LSB position selects channel Bl for
transmissions using any class of emission. The (2)ISB position (two independent sidebands)
selects channels Al and Bl for simultaneous operation, and the (4)ISB position (four inde-
pendent sidebands) selects all four channels, Al, Bl, and A2, B2 for simultaneous trans-
missions. These selector positions, inclusive, can be used for all modes of operation
except A0 and A2, A3E.

(¢) REMOTE/LOCAL CONTROL SELECTOR. - The REMOTE/LOCAL
control switch permits transfers of the system major operating control functions to the
remote control unit, In the LOCAL position, system control is performed at the exciter,
In the REMOTE position, frequency selection, class of emission, and sideband selection
control functions are performed at the remote control unit. All other operating controls
remain a function of the exciter.

(d) CHANNEL GAIN RATIO CONTROLS. - Four channel ratio controls, one
for each of the four audio input channels, control distribution of the exciter rf output power
for the four independent sideband channels, When the four controls are set at 100, exciter
output power is distributed equally in the four channels with 25 per cent of the maximum
power in each sideband., Table 3-3 gives the rf power distribution for several control
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settings as an example and guide for determining the adjustments of the four channel ratio
controls, subject to the SIDEBAND SELECTOR control position,

Note
In table 3-3, to serve as an example, maximum exciter rf

output power is given as 100 mw, Substitute the exciter power
in use and determine channel distribution by interpolation.

TABLE 3-3. EXAMPLES, CHANNEL GAIN RATIO SETTINGS

SIDEBAND CHANNELS
EXAMPLE CHANNEL

NO. DISTRIBUTION B2 Bl Al A2

Dial Setting 0 100 100 0
1 Power Ratio N/A 1/2 1/2 N/A

2 ISB Output (mw) 0 50 50 0
Dial Setting 100 100 100 100
2 Power Ratio 1/4 1/4 1/4 1/4
4 ISB Output (mw) 25 25 25 25
Dial Setting 100 50 50 100
3 Power Ratio 1/4 1/8 1/8 1/4
4 ISB Output (mw) 25 12.5 12.5 25

(e) PUSHBUTTON CONTROLS. - Four pushbutton panel controls are pro-
vided to control the transmitter system operation. When a button is pushed, the button
lamp lights when its operation has been achieved. The following descriptions of the push-
button controls supplement the functional descriptions given in table 3-1,

1. OPERATE. - The OPERATE pushbutton is pressed to initiate trans-
mitter operation from a ''standby' condition. The exciter, keyer, and LPA are placed in
an operating condition. The green lamp lights when an '""operate' condition is achieved.

2. STANDBY. - The STANDBY pushbutton is pressed to place the trans-
mitter system in a '""standby'' condition. Operating voltages are removed from the keyer,
the LPA, and some exciter circuits. A white lamp lights when the ''standby'' condition has
been achieved,

3. TUNE, - The TUNE pushbutton is pressed to initiate a transmitting
system tuning cycle. When the tuning cycle is initiated, a white lamp is extinguished at
the pushbutton and a green lamp in the READY indicator lights,

4. AMPLIFIER OFF. - The AMPLIFIER OFF pushbutton is pressed
to shut down the LPA, When LPA shutdown has been accomplished, the white AMPLIFIER
OFF lamp lights,

(4) STOPPING. - To stop the transmitter system, press the STANDBY pushbutton.
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CAUTION

Do not use the RESET/TRIPPED circuit breaker as an exciter
on/off switch, To do so removes operating powér from the

1 mc frequency standard oven and will affect frequency stand-
ard calibration,

(5) AFTER USE. - During a "standby'' condition between periods of actual oper-
ation, the following steps are suggested by good operating practice.

(a) Log any abnormal performance noted during operation.

(b) Perform maintenance checks for the exciter as described in the Mainte-
nance Standards Book, NAVSHIPS 0967-292-3010, .

d, INDICATOR PRESENTATIONS,

(1) FREQUENCY KC DIALS, - The frequency to which the exciter and, there-
fore, the transmitter system is tuned appears directly in the FREQUENCY KC tuning dial
windows. The decimal point is placed between the fifth and sixth window. Each tuning dial
selects one digit of a six digit frequency, over the tuning range from 02000,0 to 29999.9 kc
(02.0000 to 29.9999 mc), in 100 cycle final steps or increments. The first dial selects tens
of megacycles and the second dial units of megacycles. The remaining dials select hun-
dreds, tens, and units of kilocycles, except for the sixth dial which selects hundreds of
cycles. ;

When any tuning dial is reset while the transmitter system is operating, the system
automatically switches to an "'inhibit" condition, and the TUNE pushbutton lights, Push the
TUNE button to initiate a system tuning cycle.

(2) INDICATOR LAMPS, - Five indicating lamps are provided on the front panel
to notify the operator in the event a fault occurs in the transmitter,system and also to indi-
cate the exciter operating status. The following descriptions supplement the functional
descriptions for the indicator lamps given in table 3-1,

Note

If a fault occurs in the transmitter system, the system is
automatically placed in the "'standby' condition and a fault
indicator lamp lights. Request the services of a qualified
technician.

(a) EXC FAIL. - The EXC FAIL indicator (red lamp) lights when a fault
occurs in the exciter circuits., Absence of a dc operating potential or an rf injection fre-
quency, for example, will light the EXC FAIL indicator, In the event of an EXC FAIL
indication, the FAULT OVRD switch must be used to clear the locked-up fault detector
before operation can be recommenced,

(b) XMTR FAIL, - The XMTR FAIL indicator (red lamp) lights when a
fault occurs in the over-all system, The absence of operating voltages or rf drive at the
LPA, or a fault in the keyer (modes Al, Fl, and F4 only) for example, will light the XMTR
FAIL lamp.

(c) STD OVEN. - The STD OVEN indicator (green lamp) remains lit when
the 1 mc frequency standard oven is functioning. If the oven fails, the lamp is extinguished.

(d) STD FAIL. - The STD FAIL indicator (red lamp) lights wHen a mal-

function occurs in the 1 mc frequency standard. In this event, the external 1 mc frequency
standard is automatically substituted to maintain system operation.
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(e) READY. - The READY indicator (green lamp) lights following comple -
tion of the transmitter system tuning cycle, This action informs the operator that the sys-
tem is tuned to the frequency established by the setting of the FREQUENCY KC tuning dials.

(3) INPUT LEVEL AND CIRCUIT TEST METERS. - Two front panel meters
allow monitoring the signal levels at the four audio input channels and checking exciter
operation at selected circuit test points. Each meter circuit has a switch for selecting the
function to be monitored,

(a) INPUT LEVEL. - The INPUT LEVEL monitoring circuit contains the
panel VU meter and an audio channel selection switch., When the switch is in the OFF posi-
tion, the meter is disconnected from the input circuits. In the other switch positions, audio
levels are monitored at sideband channels B2, Bl, Al, and A2, respectively,

(b) CIRCUIT TEST. - The CIRCUIT TEST panel section contains a test
meter and selector switch for checking exciter operation at major circuit points. These
tests include measurement of various dc power supply voltages and rf injection frequencies,
and a check on the operation of control circuits such as the automatic level control (ALC),
average and peak power control (APC and PPC), and the transmitter gain control circuit
(TGC). A relative measurement is made of the exciter rf power output level. In addition,
the panel meter is used as a "null" indicator for calibration of the internal 1 mc frequency
standard with the external standard.

To indicate acceptable meter readings for most measurements, a central section of
the meter scale is colored green. Those switch positions using this colored section are
identified with a green band on the panel. Unmarked switch positions represent measure-
ments which provide acceptable readings outside of the green scale section. Table 3-4 lists
the selector switch positions, identifies the particular exciter circuit to be checked, and
gives the required meter reading for acceptance.

e. NONOPERATING CONTROLS. - The following controls are not located on the
exciter front panel but are accessible on the auxiliary panel, following withdrawal of the
exciter drawer from its enclosure., They are intended for use by technicians for adjusting
and calibrating the unit and should be adjusted by a qualified technician only. Figure 3-1
shows control locations,

(1) TEST A/B. - A three-position toggle switch used during initial performance
tests to override system control circuits and place the exciter in operation independent of
the remaining system units.

(2) PWR CONTROL. - A potentiometer adjustment for setting the level of maxi-
mum rf power output.

(3) NORMAL/FAULT OVRD. - A toggle switch for overriding the 'fault' indi-
cator circuits to determine location of malfunction.

(4) METER ADJ. - A potentiometer adjustment for calibrating the INPUT LEVEL
VU meter 0-dbm reading.

(5) FREQ STD. - A potentiometer adjustment for calibrating the 1 mc internal
P J g
frequency standard, Equipped with a ten-turn dial for logging adjustments made,.

(6) INPUT LEVEL -dbm. - Four controls for adjusting audio input levels at the
B2, Bl, Al, and A2 channels, Dial scales are calibrated from -30 to +10 db. . When used
with the INPUT LEVEL VU meter reading, the algebraic sum of the control and meter
readings equals the audio channel level,

(7) ON/OFF MOD. - Toggle switch to remove modulation from the exciter rf
output for test purposes.
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TABLE 3-4, CIRCUIT TEST MEASUREMENTS
SWITCH METER READING

POSITION CIRCUIT TESTED REQUIRED

POWER SUPPLY

+5V
+15V
+24V
-12v

+125V

RF LEVELS

1.74371 MC
1.75 MC

1.75629 MC
113,75 MC
82 -110 MC

POWER OUTPUT

CONTROL

PPC/APC
TGC
AZ2-ALC
Al-ALC
B1-AIC

B2-A1C

'"NULL" METER

FREQ STD LOCK

+5 volt dc power supply

+15 volt dc power supply
+24 volt dc power supply
-12 volt dc power supply

+125 volt dc power supply

Sidetone, channel B2
Sidetone, channels Al, Bl
Sidetone, channel A2
Up-converter input
Down-converter injection

Exciter rf output

Peak/average power control
Transmitter gain control
Level control, channel A2
Level control, channel Al
Level control, channel Bl

Level control, channel B2

Calibration, 1 mc standard
with external standard

Within" red scale section
Within red scale section
Within red scale section
Within red scale section

Within red scale section

Within green scale section
Within green scale section
Within green scale section
Within green scale section
Within green scale section

Depends on set level

Depends on system operation
Depends on operation
Depends on operation
Depends on operation
Depends on operation

Depends on operation

(One beat in 30 seconds is
a frequency correlation of
0.3 cps)
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(8) VFG HOLD TIME. - A potentiometer adjustment for setting the voice fre-
quency gate '"hold-time'',

(9) CHANNEL TEST JACKS. - Four twin-input test jacks for audio input chan-
nels B2, Bl, Al, and A2, Input lines are disconnected when the plug is inserted., They are
used for testing purposes requiring connection of an audio generator to the input channels,

3-3, SUMMARY OF OPERATION,

A summary of the procedures for exciter operation, in the form of step-by-step
instructions, is given in table 3-5. These instructions include procedures for starting and
stopping the exciter, tuning, mode selection, and sideband selection.

TABLE 3-5. MODULATOR-SYNTHESIZER MD-777/FRT,
SUMMARY OF OPERATION

1. STARTING

Step 1. Set REMOTE/LOCAL switch to LOCAL.,
Step 2. Press STANDBY pushbutton.

Step 3. When STANDBY lamp lights, press OPERATE pushbutton.

2. TUNING

Step 1. Set FREQUENCY KC dials to transmission frequency in kilocycles.

Step 2. Press TUNE pushbutton.

3. MODE SELECTION

Step 1. Set CLASS OF EMISSION selector to desired mode,
Step 2. Set SIDEBAND SELECTOR to desired channel(s).

Step 3. Press TUNE pushbutton.

4, OTHER ADJUSTMENTS

Step 1. CHANNEL GAIN RATIO. To set gain ratio for channels selected
by SIDEBAND SELECTOR, adjust related CHANNEL GAIN
RATIO control. Control scale is marked in per cent of maximum
channel power.

Step 2. REMOTE/LOCAL. To condition exciter for remote operation, set
REMOTE/LOCAL switch to REMOTE,

5. STOPPING

Step 1. Press STANDBY pushbutton.

Step 2. Press AMPLIFIER OFF pushbutton to shut down LPA filaments
and blowers,
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3-4. EMERGENCY OPERATION,

a., PARTIAL FAILURE. - Normally, good maintenance procedures require that
electronic equipment be shut down for repairs as soon as a significant defect develops.
Under unusual or emergency conditions, however, loss of equipment service for any length
of time may not be acceptable, and a substitute method of operation must be found when
possible. The substitute method will, in most cases, involve a reduction of equipment
capabilities. If alternate equipment is not available, the lower operating capability must
be accepted. When the emergency period is over, steps should be taken to restore the
equipment to normal operation. Subject to the foregoing, the following emergency pro-
cedures are suggested,

(1) SIDEBAND CHANNEL. - In the event of a malfunction in one of the sideband
channels, during single channel operation, transmission can be continued by selecting
another channel. For example, if the USB channel Al fails, switch to the LSB channel B1.

(2) OPERATING MODE. - In an emergency, if one mode of operation is faulty,
consider the use of another mode to continue transmissions. If the Al, F1l, F4 modes fail,
transmissions can often be continued or resumed using the A2, A3e, or SSB modes,

(3) PRIMARY POWER. - Interruption of primary power to the exciter can be
remedied by an alternate source of 115 or 230 volts ac. The operator should be familiar
with the power distribution system at the installation site and the availability of alternate
or emergency power sources, and should be able to shift to an alternate source in an
emergency.

b. OTHER THAN NORMAIL, - In the event of a failure in another part of the trans-
mitting system, transmissions can in some instances be resumed by setting nonoperating
controls on the auxiliary panel to override the system fault (see figure 3-1),

(1) FAULT ALARM. - Inthe event of a system 'fault alarm' lighting the EXC
FAIL or XMTR FAIL indicators, place the NORMAL/FAULT OVRD switch in the FAULT
OVRD position to override the fault indication. If transmission can now be resumed, con-
tinue., Otherwise, return the switch to the NORMAL position and notify a qualified tech-
nician,

(2) TGC FAILURE, - If the transmitter gain control (TGC) circuit fails when in
a maximum exciter output condition causing overdrive at the LPA, transmissions may be
resumed by performing the following:

(a) Set the CLASS OF EMISSION selector to SSB ( ).

(b) Reduce rf drive by lowering the setting of the CHANNEIL GAIN RATIO
controls in use.

Failure of the TGC control circuit when in a minimum exciter output condition cannot
be rectified using this procedure, but the emergency steps contained in the next paragraph
(paragraph 3-4b(3)) can be successful under some failure conditions.

(3) TUNING COMMAND FAULT. - In the event of a failure in the command cir-
cuit between the exciter and the LPA, the following emergency steps can be performed to
override the command circuit,

(a) Place the TEST A/B switch in the A position for approximately 3 seconds,
then place it in the B position.

(b) Releasing the switch to its center position should place the equipment in
operation.
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3-5. OPERATOR'S MAINTENANCE.

a. GENERAIL. - Electronic technicians are usually responsible for the maintenance
and repair of transmitting equipment, although routine items of preventive maintenance
which do not require elaborate test set-ups are normally assigned to the operator, Basic
trouble shooting and the repair of minor defects may also be required of operating person-
nel from time to time. In order to meet this responsibility, the operator must have a
thorough knowledge of the equipment including a complete familiarity with the function of
all controls and the procedures governing their use, A general knowledge of the circuit
should be acquired so that a probable cause of minor electrical or mechanical failure may
be determined. In this manner, minor troubles can often be corrected before they become
serious., Under normal conditions, however, major repairs or precise circuit adjustments
should not be attempted by other than qualified technicians.

b. OPERATING CHECKS. - The exciter is intended for long periods of operation
without requiring adjustments other than those involved in changing the operating frequency
or mode, The following checks should be performed periodically by the operator as pre-
ventive maintenance of the equipment.

(1) CIRCUIT TEST. - With the exciter in operation, use the CIRCUIT TEST
selector switch and panel meter to check the exciter circuits for normal operation (see
table 3-4). Log the measurements obtained for reference and compare them with previous
measurements to indicate any deterioration of the exciter performance,

(2) SYSTEM TEST. - At scheduled intervals, perform operating tests with the
other transmitting system units to verify normal system operation,

c. PREVENTIVE MAINTENANCE. - A systematic, scheduled, method of checking
exciter performance and performing preventive maintenance is contained in the Maintenance
Standards Book, NAVSHIPS 0967-293-3010.

d. EMERGENCY MAINTENANCE, - Operating personnel must expect the possibility
of exciter unit failure when technician services are not immediately available, In an emer-
gency, the need for keeping the exciter in operation is of utmost importance and the oper-
ator must be able to recognize major failure symptoms, determine the particular area of
trouble, and make emergency repairs when possible, It is not practical to discuss every
type of failure which may possibly occur, Instead, a general outline of trouble shooting
techniques will be presented to aid the operator in developing a systematic approach to the
problem,

(1) ISOLATING TROUBLE. - The exciter consists of a number of closely related
functional circuits, contained in individual plug-in circuit modules, each performing a
specific task which contributes to exciter operation. Depending on the particular circuit
involved, trouble symptoms can range from a noticeable reduction in modulation or rf drive
levels to a complete breakdown in the exciter. A haphazard search for trouble will not
accomplish much, except by accident. A more effective approach concerns the identifica-
tion of the faulty plug-in module based upon observed trouble symptoms such as abnormal
measurements when using the CIRCUIT TEST selector. Make the following checks.

(a) Check that all panel controls and auxiliary panel controls are in the
intended positions and have not been accidentally moved.

(b) If the exciter unit is completely inoperative (no illumination at the
FREQUENCY KC dial windows or indicating lamps), check the primary power sources at
the installation site for blown fuses, etc.

(¢) Make sure all external cable connections at the exciter and terminal
equipment are secure, If a plug-in module is suspect because of abnormal measurements
on the CIRCUIT TEST meter, place the exciter at STANDBY and replace the module with
one known to be in good condition.
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