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THE TECHNICAL MATERIEL CORPORATION

C OMMUNICATI ONS E NG I NEERS

700 FENIMORE ROAD MAMARONECK. N. Y.

WMarrvanty

The Technical Materiel Corporation, hereinafter referred to as TMC, warrants the equipment (ex-
cept electron tubes; fuses, lamps, batteries and articles made of glass or other fragile or other expendable
materials) purchased hereunder to be free from defect in materials and workmanship under normal use
and service, when used for the purposes for which the same is designed, for a period of one year from
the date of delivery F.O.B. factory. TMC further warrants that the equipment will perform in a manner
equal to or better than published technical specifications as amended by any additions or corrections
thereto accompanying the formal equipment offer.

TMC will replace or repair any such defective items, F.O.B. factory, which may fail within the
stated warranty period, PROVIDED:

1. That any claim of defect under this warranty is made within sixty (60) days after
discovery thereof and that inspection by TMC, if required, indicates the validity of
such daim to TMC’s satisfaction.

2. That the defect is not the result of damage incurred in shipment from or to the
factory.

3. That the equipment has not been altered in any way either as t design or use
whether by replacement parts not supplied or approved by TMC, or otherwise.

4. That any equipment or accessories furnished but not manufactured by TMC, or not
of TMC design shall be subject only to such adjustments as TMC may obtain from
© the supplier thereof.

- Electron tubes*furnished by TMC, but manufactured by others, bear only the warranty given by
such other manufacturers. Electron tube warranty claims should be made directly to the manufacturer
of such tubes.

TMC'’s obligation under this warranty is limited to the repair or replacement of defective parts
with the exceptions noted above.

At TMC's option any defective part or equipment which fails within the warranty period shall be
returned to TMC's factory for inspection, properly packed with shipping charges prepaid. No parts or
equipment shall be returned to TMC, unless a return authorization is issued by TMC.

No warranties, express or implied, other than those specifically set forth herein shall be applicable
to any equipment manufactured or furnished by TMC and the foregoing warranty shall constitute the
Buyers sole right and remedy. In no event does TM C assume any liability for consequential damages, or
for loss, damage or expense directly or indirectly arising from the use of TMC Products, or any in-
ability to use them either separately or in combination with other equipment or materials or from any

other cause. *Electron tubes also include semi-conductor devices.



PROCEDURE FOR RETURN OF MATERIAL OR EQUIPMENT

Should it be necessary to return equipment or material for repair or replacement, whether
within warranty or otherwise, a return authorization must be obtained from TMC prior to
shipment. The request for return authorization should include the following information:

1. Model Number of Equipment.

2. Serial Number of Equipment.

3. TMC Part Number.

4. Nature of defect or cause of failure.
5

. The contract or purchase order under which equipment was delivered.

PROCEDURE FOR ORDERING REPLACEMENT PARTS

When ordering replacement parts, the following information must be included in the
order as applicable:

—

. Quantity Required.

2. TMC Part Number.

3. Equipment in which used by TMC or Military Model Number.
4. Brief Description of the Item.

5. The Crystal Frequency if the order includes crystals.

PROCEDURE IN THE EVENT OF DAMAGE INCURRED IN SHIPMENT

TMC's Warranty specifically excludes damage incurred in shipment to or from the
factory. In the event equipment is received in damaged condition, the carrier should be
notified immediately. Claims for such damage should be filed with the carrier involved
and not with TMC,

All correspondence pertaining to Warranty Claims, return, repair, or replacement and all
material or equipment returned for repair or replacement, within Warranty or otherwise,
should be addressed as follows:

THE TECHNICAL MATERIEL CORPORATION

Engineering Services Department
700 Fenimore Road
Mamaroneck, New York



CHANGE NO. 1

INSTRUCTION BOOK CHANGE NOTICE

pate NOvember 22, 1971

quuo! Qﬁec'ed; MMX(M)"Z, MU]ti—MOde EXCitEY‘ IN 2033

On page 5-18, change the first sentence in the first NOTE to read:

"The signal level displayed on the analyzer should be at a -6 db level."

SHOULD ADDITIONAL COPIES OF THIS CHANGE NOTICE 8t REQUIRED, PLEASE CONTACT:
THE TECHNICAL MATERIEL CORP., 700 Fenimore Road, Mamoroneck, New York

Attn.: Director of Eng. Services.
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Figure 1-1. Multi-Mode Exciter MMX(M)-2
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SECTION 1

GENERAL INFORMATION

1-1. FUNCTIONAL DESCRIPTION

This manual presents operating and maintenance instructions for Multi-Mode Exciter, Model MMX(M)- 2,
designed and manufactured by the Technical Materiel Corporation, Mamaroneck, New York. The manual in-
cludes a general description of the equipment; installation and operating procedures; principles of operation;
maintenance data; and a parts list.

Multi-Mode Exciter, Model MMX(M)-2 (figure 1-1), hereinafter referred to as the MMX(M)-2, or the
Exciter, is a solid-state Exciter which generates rf output frequencies between 1.5 and 29.9999 MHz.
Modulation capabilities are CW, AM, SSB (USB, LSB), ISB, FSK and FAX. The bandwidth of the upper and
lower sidebands is specified by the customer (refer to table 1- 1). The carrier frequency is selectable in
discrete 100 Hz increments by means of six frequency selector switches. The Exciter also features
built-in frequency stability of 1 part in 10°/day, and provides a continously adjustable 250 mv output in
AM, SSB, AME, and optional ISB modes of operation. In addition, the Exciter provides an output of up to
one watt for continuous wave (CW), frequency shift keyer (FSK) and facsimile (FAX) operation.

Front panel controls permit operator selection of the operating mode (AM, USB, LSB, ISB (when pro-
vided), CW, FSK or FAX). A variable CARRIER control is included in the front panel of the Exciter to per-
mit the operator to establish the desired amount of carrier insertion. Additional front panel controls are
provided to adjust the level of the USB or LSB mike/line input, the rf output level, and for monitoring critical
circuits. Two front panel jacks permit a 55 dbm low-impedance microphone and a dry-contact keyer to be
coupled to the Exciter. A front panel ammeter, used in conjunction with the meter select switch, enables the
operator to select and monitor one of seven circuits; Q1, Q2, Q3, LSB, USB, CARR, or RF. Selection of
Exciter or press to talk (PTT) operation is accomplished by a front panel selector switch.

Standard BNC connectors are provided on the rear panel of the Exciter to interface the standard 1 MHz
output frequency, 1 MHz monitor, Automatic Load and Drive Control (ALDC) circuit, rf output and rf monitor
with the external equipment. The remaining interface connections with the external equipment are made at
three rear panel mounted terminal boards. These connections are detailed in Section 2, Installation.

NOTE

The terms MHz, kHz and Hz, as used herein, represent mega-
cycles (Mc), kilocycles (Kc) and cycles (cps), respectively.

1-2. PHYSICAL DESCRIPTION

The majority of electronic components which constitute the Exciter are mounted on 17 printed circuit
boards which plug into chassis-mounted Cinch connectors. In addition, a standard extender board and power
supply extender board are included, and mate with the respective printed circuit boards and chassis connect-
ors, thereby facilitating maintenance, alignment and troubleshooting procedures. The chassis is designed
for installation in a standard 19-inch wide electrical equipment cabinet; removable top and bottom protective
covers are provided on the chassis.

1-3. TECHNICAL SPECIFICATIONS

Table 1-1 presents a listing of the pertinent electrical and mechanical specifications for the Exciter.

003712033 1-1



TABLE 1-1.

EXCITER SPECIFICATIONS

FREQUENCY RANGE:

FREQUENCY PRESENTATION:

MODES OF OPERATION:

OUTPUT POWER:

OUTPUT IMPEDANCE:

FREQUENCY STABILITY:

FREQUENCY CONTROL:
METERING:
TUNING:

SIGNAL/DISTORTION RATIO:

UNWANTED SIDEBAND REJEC-
TION:
SPURIOUS SIGNALS:

HUM AND NOISE LEVEL:

CARRIER INSERTION:

AUDIO RESPONSE:

AUDIO INPUT LEVEL:

MIKE INPUT:

AUDIO CONTROL:

1.5 to 29.9999 MHz in 100 Hz incremental steps. For
remote tuning, see OPTIONS/ACCESSORIES.

Direct reading.

CW, AM, SSB, (including AME full carrier), FSK, FAX
and ISB (optional extra).

Continuously adjustable from 0 to 1 watt for CW, FSK,
FAX.

Continuously adjustable from 0 to 250 mv PEP for SSB,
ISB, AM and AME.

50 ohms nominal.

1 part in 108 per day for ambient change of 15°C within the
range of 0-50° C (using internal standard).

1 part in 109 per day (optional with external standard).

All frequency determining elements referenced to a built-
in 1 MHz source.

Built-in multimeter allows monitoring of critical cir-
cuits and RF output.

Digital frequency selection by front panel controls.

Distortion products are at least 40 db below either tone
of a two-tone test at 250 mv, which exceeds FCC re-
quirement.

A signal of 500 Hz is at least 60 db down from PEP in
the unwanted sideband.

Spurious signals greater than 120 Hz removed from
the carrier are at least 60 db below full PEP output.

Noise level is at least 60 db down from either tone of
a two-tone test.

-55 db to full output, continuously variable.

1. Flat within +1.5 db, 350-3500 Hz, either upper
or lower sideband.

2. A filter providing +1.5 db, 250-3040 Hz is avail-
able on special order.

3. A filter providing +1.5 db, 250-6080 Hz is avail-
able on special order.

1. For ISB, 2 independent 600-ohm channels bal-
anced or unbalanced, -20 dbm to +5 dbm.

2. Built-in microphone pre-amplifier for low level
dynamic mike with front panel selection.

-55 db into 47,000 ohms, front panel jack.
Two front panel "fader' controls allow ease in sel-

ecting microphone or line input into either the upper
or the lower sideband.

1-2
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TABLE 1-1.

EXCITER SPECIFICATIONS (Cont)

ALDC INTERNAL:

ALDC EXTERNAL:

ENVIRONMENTAL CONDITIONS:

CW KEYING INFORMATION:

FSK CAPABILITY:

KEYING INPUT:

KEYING SPEED:
SHIFT:
FACSIMILE INPUT:

INSTALLATION DATA:

PRIMARY POWER:
LOOSE ITEMS:

COMPONENTS AND CONSTRUC-
TION:

OPTIONS/ACCESSORIES
1. External Standard CSS-2
2. Bandwidth Capability:
3. Remote Operation:

(KIT-363)

4. Remote Control Panels:

5. Harmonic Suppression

Filter: (with Z114 installed)

Adjustable, establishes a controlled rf output level.

Will accept 0 to approximately -11 vde from an asso-
ciated linear amplifier to improve linearity, limit dis-
tortion and deliver a relatively constant output level
during high modulation peaks or load changes.

Designed to operate in any ambient temperature between
0° and +50°C, and in any value of humidity up to 95%.

Key jack on front panel and connection on rear panel
for up to 300 wpm dry contact carrier keying in CW
mode,

60 ma, 20 ma, 50 volt, 100 volt or CONT either posi-
tive or negative with respect to ground.

Up to 75 baud (higher keying speeds available).
+42.5 Hz, +85 Hz, +170 Hz, or +425 Hz.
+1 to +10 volts will provide a linear frequency shift,

Size: 5-1/4" H x 19" W x 18'D,
Weight: Approximately 35 lbs.

115,/230 vac +10% 50/60 Hz, single-phase, 60 watts.
Mating coaxial fittings (BNC) and instruction manual.

All equipment manufactured in accordance with JAN/
MIL specifications wherever practicable

Provides 1 part in 109 stability.

6 kHz bandpass filters may be substituted for 3 kHz
at additional cost.

May be equipped for remote operation of the digital fre-
quency selector and the mode switches by hardwire.
Teletype digital format using external components is
available on a special order.

Control panels for convenient performance of the above
functions are available at extra cost. Please consult
TMC on the most economical solution to your remote
control requirements.

Secondary harmonics are attenuated 45 db below full
PEP output, and all others at least 55 db below full
PEP output, depending upon the Linear Amplifier
utilized.

003712033
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SECTION 2

INSTALLATION

2-1, GENERAL

The Exciter is calibrated and tested at the factory prior to shipment. When the Exciter is received at
the operating site, inspect the packing case and contents for possible damage that might have occurred during
transit. Unpack the equipment carefully, and inspect all packaging material for parts that have been shipped
as loose items. With respect to damage to the equipment for which the carrier is liable, The Technical Ma-
teriel Corporation will assist in describing methods of repair and furnishing of replacement parts.

2-2, POWER REQUIREMENTS

CAUTION

When ON/STANDBY switch (9, figure 3-1) is set to STANDBY
and the line cord is connected to appropriate power source,
the power supply is energized.

The exciter is designed for 115/230 vac, 50/60 Hz, single phase power operation. Unless specifically
ordered otherwise, the unit is shipped wired for 115 vac operation. For 230 vac operation, wiring changes
must be made, as shown in figure 7-2. For 230 vac operation, replace line protective fuses having 1/2 the
115 vac fuse rating.

2-3. MECHANICAL INSTALLATION

The Exciter is equipped with a standard 19-inch wide front panel. To install the unit in an equipment
rack, fasten the front panel to the rack with four screws and four washers (supplied).

When the Exciter is equipped with a tilt-lock slide mechanism, installation is as follows: (See
figure 2-1.)

a. Pull out center sections of tracks, located in equipment rack, until they lock in extended
position.

b. Position slide mechanisms of unit in tracks, and ease unit into rack until release fingers engage
holes in tracks.

c. Press release fingers and slide unit completely into rack. Secure front panel of unit to rack with
screws and washers.

d. Make necessary electrical connections, as described in paragraph 2-4.

2-4, ELECTRICAL INSTALLATION

All electrical connections between the Exciter and associated equipment are made at the rear
of the unit. Figure 2-2 illustrates all rear panel connections, while table 2-1 lists the panel designa-
tion and function of each connection.

003712033 2-1



B Ve

RELEASE

TRACK  BUTTON TRACK

FRAME :/]T?jb /

CHASSIS
FRONT
PANEL

NON-TILT CHASSIS SLIDE

TRACK TILT LEVER

/TN

FRAME

o k-

Figure 2-1.

"

PANEL

~
CHASSIS
- - A I] FRONT

RELEASE
BUTTON

TILT CHASSIS SLIDE

Tilt-Lock Slide Mechanism

TABLE 2-1. REAR PANEL CONNECTIONS

Panel Designation

Function

J116 (POWER)

J119 (Remote Input)

J120 (1 MHz OUT)
J121 (1 MHz MON)
J122 (EXT STD)
J123 (ALDC)

J124 (RF OUT)
J125 (RF MON)
TB103 (USB)

-1, -2, -3
-4
-5, -6

Power input for 115 vac or 230 vac
line power.

Optional input connector for remote
control operation,

1 MHz standard output jack.
1 MHz standard monitor jack.
Input for external frequency standard.

Input from an associated linear
amplifier to improve linearity,
limit distortion and deliver a
relatively constant output level
during high modulation peaks
or load changes.

RF output jack.

RF output monitor jack.

USB 600-ohm balanced input
Ground terminal

TRANS terminals for connecting
PTT relay contacts to external
equipment
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TABLE 2-1. REAR PANEL CONNECTIONS (Cont)

Panel Designation Function

TB104 (LSB)

-7, -8, -9 LSB 600-ohm balanced input

-10 Ground terminal

-11 Keyer input terminal for CW
keying

-12 Ground terminal for CW
keying

TB105

-13, -14 FSK inputs for FSK trans-
mission (TTY) battery loop

-15, -16 FAX input

-17, -18 Dry contact input for FSK
mode of operation

JI20  Ji21 Jl22 J119
(OPTIONAL)

J1i6 Ji23 Jiz2a Jizs TBIOS TBIO4 TBIO3
(LSB)  (usB)

Figure 2-2. Rear Panel Connectors

2-5. INITIAL CHECKOUT PROCEDURE (See figures 2-2 and 2-3.)

Although the Exciter has been aligned and thoroughly checked against the manufacturer's specifications
prior to shipment, it is necessary to ensure correct installation and proper Exciter operating conditions by
performing the following checkout procedures. Refer to Section 3 for location and functions of all operating
controls and indicators.

NOTE

Unless otherwise indicated, item numbers (numbers
in parenthesis) and callouts referred to figure 3-1.
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a. Set ON/STANDBY switch (9) to STANDBY position.

b. Connect source of 115 vac line power to connector J116 (figure 2-2). STANDBY indicator (8) shall
iilluminate amber,

c. Position RF OUTPUT control (1) fully counterclockwise.

d. Using frequency selector switches (14), set output frequency to 29.9999 MHz.
e. Position CARRIER control (13) fully counterclockwise.

f. Position MODE switch (12) to ISB.

g. Position EXCITER Switch (11) to ON.

h. Set MIKE/LINE controls (4) and (6) to 0.

i. Position METER switch (2) to Q1.

j. Connect Hewlett-Packard Model 200 CD Audio generator (or equivalent) to USB 600-ohm terminals
(TB103) and LSB 600-ohm terminals (TB104), located on rear panel of Exciter. Set audio frequency for 1000
Hz at 1 volt RMS.

k. Position ON/STANDBY switch (9) to ON. STANDBY indicator (8) shall extinguish and POWER in-
dicator (10) shall illuminate red.

1. Verify the MONITOR meter (5) is in the green region marked Q1. (See figure 2-3.)

m. Set METER switch (2) to Q2. MONITOR meter (5) shall indicate in the green region marked Q2.
(See figure 2-3.)

n. Set METER switch (2) to Q3. MONITOR meter (5) shall indicate in the green region marked Q3.
(See figure 2-3.)

0. Set METER switch (2) to RF; MONITOR meter (5) shall indicate zero with RF OUTPUT control (1)
fully counterclockwise,

p. Connecta VITVM (Hewlett-Packard HP411A, or equivalent) to RF OUT jack J124 (figure 2-2) across
a 47-ohm 2 watt noninductive load resistor.

q. Adjust RF OUTPUT control (1) for a minimum indication of 3.5 volts on VTVM.
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r. Set METER switch (2) to USB and adjust USB MIKE /LINE control (6) for an indication of 2/5 full
scale on MONITOR meter (5).

s. Set METER switch (2) to LSB and adjust LSB MIKE/LINE control (4) for an indication of 2/5 full
scale on MONITOR meter (5).

t. Set METER switch (2) to CARR position. MONITOR meter (5) shall indicate zero.

u. Rotate CARRIER control (13) slowly clockwise; MONITOR meter (5) indication shall increase to
FULL when CARRIER control (13) is fully clockwise.

v. Disconnect all test equipment and remove power from Exciter.
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3-1. GENERAL
The MMX(M)
1.5to 29,

SECTION 3
OPERATOR'S SECTION

contains pro
3-2.  CONTROLS AND INDICATORS
All operator controls and indicators are located on the front and rear panels of the Exciter
3-1 illustrates the front and rear panels, and table 3-1 presents a listing of the controls and indicato
explains the function of each.
TABLE 3-1. FUNCTIONS OF CONTROLS AND INDICATORS
Item
Number
(figure 3-1) Panel Designation Function
1 RF OUTPUT control Adjusts rf output level
2 METER switch (seven- Selects circuit in MMX(M)-2
position) to be monitored by MONITOR
meter
Q1 Displays rf output trangistor
Q1 collector current (350 ma)
on MONITOR meter
Q2 Displays rf output transistor
Q2 collector current (130 ma)
on MONITOR meter
Q3 Displays rf output transistor
Q3 collector current (65 ma)
on MONITOR meter
LSB Displays LSB output level on
MONITOR meter
USB Displays USB output level on
MONITOR meter
CARR Displays carrier level on
MONITOR meter
RF Displays RF output level on
MONITOR meter
3 SPARES (2) fuses Spare one-ampere line
voltage fugsesg
003712033
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TABLE 3-1. FUNCTIONS OF CONTROLS AND INDICATORS (Cont)

Item
Number
(figure 3-1)

Panel Designation

Function

4

10

11

12

13

14

15

16

17

LSB MIKE/LINE
control

MONITOR meter

USB MIKE/LINE control

LINE (2) fuses

STANDBY indicator

ON/STANDBY switch

POWER indicator

EXCITER ON/PTT
switch

MODE switch (seven-

position)

CARRIER control

100 Hz, 1 kHz, 10kHz,
100 kHz, 1 MHz and
10 MHz switches

MIKE jack

KEY jack

STD-INT/EXT switch

Adjusts level of LSB input

Monitors circuit function selected
by METER switch

Adjusts level of USB input

One-ampere line voltage
fuses

Illuminates amber when ON/
STANDBY switch is positioned
to STANDBY

When positioned to ON, applies
12 and 24 vdc to modules and
illuminates red POWER indi-
cator

When positioned to STANDRBY,
removes dc voltages from
modules and illuminates
amber STANDBY indicator

Illuminates red when ON/
STANDBY switch is positioned
to ON

Set to ON position for all
operating modes using
inputs other than MIKE,
Set to PTT when using
MIKE input

Establishes one of seven
operating modes, depending
upon options supplied: AM,
USB, LSB, ISB, CW, FSK
or FAX

Establishes the amount of
carrier used

Used to establish the desired
operating frequency

Accept a 47, 000-ohm impedance
microphone input

Accepts dry contact keyer input
used for CW mode of operation

Used to select the internal 1 MHz
oscillator frequency, or an external
1 MHz standard input frequency
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TABLE 3-1. FUNCTIONS OF CONTROLS AND INDICATORS (Cont)

Item
Number
(figure 3-1) Panel Designation Function
18 FSK LOOP input switch Selects proper FSK loop input;
100V, 10V, 20MA, 60MA or
CONT
19 SHIFT switch (four- Determines the "mark' and
position) ""space'' frequency shift above
or below the carrier frequency:
+42,5 Hz, +85 Hz, +170 Hz or
+425 Hz
20 SENSE switch (two- Establishes sense + (positive)
position) or - (negative) in the FSK mode
of operation

3-3. OPERATING PROCEDURES

Before initially placing the Exciter in operation, perform the initial checkout procedure outlined in
Section 2, Installation. To place the Exciter in operation:

NOTE
Verify that ON/STANDBY switch (9, figure 3-1) is set to
STANDBY.

a. Connect a source of 115 vac, single-phase power to connector J116 (figure 2-2). Observe that
STANDBY indicator (8) illuminates amber,

b. Make necessary interface connection on rear panel jack (figure 2-2).
NOTE

When operating the Exciter in the SSB and ISE, AM modes
it is desirable to monitor the rf output with a Spectrum
analyzer to establish the proper modulations with respect
to the carrier. An RF MON jack J125 is provided on the
rear panel for this purpose.

3-4.  SINGLE SIDEBAND WITH ANY DEGREE OF CARRIER INSERTION (INCLUDING AME FULL CAR-
RIER).

a. Set ON/STANDBY switch (9) to ON.

b. Set EXCITER switch (11) to ON position when using either the USE or LSB 600-ohm line (external
signal source) inputs, Set EXCITER switch to PTT position when using MIKE input (15).

c. Select desired sideband with MODE switch (12).
d. Turn METER switch (2) at the desired sideband.
e. Connect a Mike to the front panel MIKE jack (15) if used.
f. Adjust the MIKE/LINE control of sideband used to appropriate level as indicated on MONITOR (5),
NOTE
DO NOT ENTER RED REGION, When mike input is used,

adjust level so as not to exceed red region with highest
input from microphone.
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g. Turn METER switch (2) to CARR position. Adjust CARRIER control (13) to the desired level as
indicated on MONITOR meter (5).

h. Turn METER switch (2) to RF position. Adjust RF OUTPUT control (1) for desired level of RF
output as indicated on MONITOR meter (5).

NOTE

Turn RF OUTPUT control (1) fully CCW before selecting
different modes of operation.

3.5, INDEPENDENT SIDEBAND WITH ANY DEGREE OF CARRIER

a. Set ON/STANDBY switch (9) to ON position.

b. Set EXCITER switch (11) to ON position when using either the USB or LSB 600-ohm line (external
signal source) inputs. Set EXCITER switch (11) to PTT position when using a MIKE input (15).

c. Set USB (6) and LSB (4) controls to zero.
d. Select ISB position on MODE switch (12).

e. Turn METER switch (2) to LSB position. Adjust the LSB GAIN control (4) for a MONITOR meter
(5) indication of up to but not to exceed the red region.

f. Turn METER switch (2) to USB position. Adjust USB GAIN control (6) for a MONITOR meter (5)
indication of up to but not to exceed the red region.

g. Turn METER switch (2) to the CARR position. Adjust CARRIER control (13) to full or the desired
level as indicated on MONITOR meter (5).

h. Turn METER switch (2) to the RF position and adjust RF OUTPUT control (1) for the level of RF
output indicated on MONITOR meter (5).

3-6. CONVENTIONAL AM OPERATION

a. Set ON/STANDBY switch (9) to ON position.

b. Set EXCITER switch (11) to ON position when using either the USBE or LSB 600-ohm line (external
signal source) input. Set EXCITER switch (11) to PTT position when using MIKE input (15).

c. Set MODE switch (12) to AM position.
d. Connect a mike to front panel MIKE jack (15) if used.

e. Adjust the MIKE control (4) or (6) of sideband used to appropriate level as indicated on MONITOR
meter (5).

f. Turn METER switch (2) to RF. Vary RF OUTPUT control (1) for desired level of RF output as
indicated on MONITOR meter (5).

3-7. FREQUENCY SHIFT TELEGRAPH OPERATION

a. Set ON/STANDBY switch (9) to ON position.

b. Set EXCITER switch (11) to ON position.

c. Turn MODE switch (12) to FSK position.

d. Select appropriate FSK operation by setting FS LOOP (18) and SHIFT (19) switches.

e. Place SENSE switch (20) to desired sense (+) or (-).

f. Place METER switch (2) to the RF position. Adjust RF OUTPUT control (1) for desired MONITOR

meter (5) reading.
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3-8. FACSIMILE (FAX) OPERATION

a. Set ON/STANDBY switch (9) to ON position.
b. Set EXCITER switch (11) to ON position.
¢. Turn MODE switch (12) to FAX position.

d. Place METER switch (2) to the RF position,
meter (5) reading.

3-9. CW TELEGRAPH OPERATION

a. Set ON/STANDBY switch (9) to ON position.
b. Set MODE switch (12) to CW position.

¢. Connect key to KEY input (16).

3-6

Adjust RF OUTPUT control (1) for desired MONITOR
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SECTION 4
PRINCIPLES OF OPERATION

4-1, INTRODUCTION.

The principles of operation for the MMX(M)-2 are presented in three parts. The first part, para-
graph 4-2, describes the frequency synthesis technique used in the equipment and provides a typical selected
frequency example to illustrate operation of the synthesizer circuits. The second part, paragraph 4-3, pro-
vides a block diagram description of the equipment to specify which assembly boards are responsible for
generating each of the exciter functions and to define the signal flow between board assemblies. The third
part, paragraph 4-4, describes the operation of each functional group of circuits on the assembly boards to
better understand circuit operation and to identify the associated circuit controls and adjustments for opera-
tion and maintenance.

4-2, FREQUENCY SYNTHESIZER. (See figure 4-1.)

Six front panel frequency selector switches provide selection of the carrier frequency in 100 Hz incre-
ments from 1.5 MHz to 29. 9999 MHz. The synthesizer uses a precision 1 MHz signal from which are developed
other basic signal frequencies which, in turn, are used to synthesize the rf carrier output. The basic signal
frequencies are applied to mixer-divider and mixer-multiplier circuits to derive discrete rf frequencies. A
typical frequency synthesis is shown in figure 4-1 to illustrate the synthesis process. Figure 4-1 illustrates
a selected frequency of 21.7146 MHz, the appropriate switch positions are shown darkened on the diagram.
The basic 8 MHz signal is mixed with the basic 1 MHz signal to produce 9 MHz; this is mixed with the 100 Hz
switch-selected 1.6 MHz signal to produce a 10. 6 MHz which, when divided by ten, produces 1.06 MHz, 6 be-
ing the least significant digit of the desired frequency. The 1.06 MHz frequency is then mixed with the basic
8 MHz signal to produce 9. 06 MHz; this is mixed with the 1 kHz switch-selected 1, 4 kHz signal to produce
10. 46 MHz which, when divided by ten, produces 1.046 MHz, 4 being the next significant digit of the desired
frequency. The 1.046 MHz frequency is then mixed with the basic 8 MHz signal to produce 9.046 MHz; this
is mixed with the 10 kHz switch-selected 1.1 MHz signal to produce 10. 146 MHz which, when divided by ten,
produces 1.0146 MHz, 1 being the next significant figure of the desired frequency. The 1.0146 MHz is then
mixed with the basic 8 MHz signal to produce 9.0146. This is mixed with the 100 kHz selected 1,7 MHz signal

to produce 10.7146 MHz.

Generation of the two most significant digits (10 MHz and 1 MHz) is done in a different manner than the
four least significant digits; these circuits use frequency multipliers and mixers to produce the desired fre-
quencies. The selected 10. 7146 MHz signal is first mixed with a 3 MHz modulation frequency to produce a
13.7146 MHz frequency. This 3 MHz frequency is varied by the selected modulation to provide carrier fre-
quency deviations in response to the selected modulation mode; however, for this discussion only, the center
frequency (3 MHz) is described. The 13. 7146 frequency is mixed with a 120 MHz basic signal derived by
multiplying the 40 MHz basic signal by three, the output of the mixer will then be 133.7146. The 1 MHz
switch-selected 0.8 MHz signal is mixed with the 10 MHz switch-selected 12 MHz signal to produce a 11.2
MHz frequency; this is first multiplied by five to produce 56 MHz, then multiplied by two to produce 112 MHz.
The 112 MHz frequency is then mixed with the 133. 7146 MHz frequency to produce the final 21.7146 MHz car-
rier signal. The 10 MHz selector switch selects a 14 MHz basic signal for the 0 digit position which is used
to derive the 01 MHz to 10 MHz range of frequencies, a 13 MHz basic signal is selected in the 1 digit position
of the 10 MHz selector to derive the 11 MHz to 20 MHz range of frequencies and the 12 MHz basic signal is
selected in the 2 digit position which is used to derive the 21 MHz to 29 MHz range of frequencies. The deri-
vation of each of these discrete frequencies are listed in tables 4-1, 4-2 and 4-3. The derivation of the 21
MHz frequency is illustrated on figure 4-1.
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NOTE :

A SELECTED FREQUENCY OF

21.7146 IS SHOWN TO ILLUSTRATE
THE SYNTHESIS PROCESS; THE
CORRESPONDING SWITCH POSITIONS
ARE SHOWN DARKENED.

SELECTOR SWITCHES
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Figure 4-1. Frequency
Synthesis, Example
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4-3. BLOCK DIAGRAM DESCRIPTION. (See figure 4-2.)

A block diagram of the equipment is shown in figure 4-2. The spectrum generator board Z101 develops
seven basic signal frequencies from the incoming precision 1 MHz signal. The 1 MHz input is amplified and
sent to the mixer-divider circuits. The 1 MHz input is also clipped, divided by a factor of 10 and applied to a
100 kHz spectrum generator; this output, containing the 100 kHz fundamental, plus harmonics, is applied to
the comb filter circuits. The 1 MHz input is squared to produce a 1 MHz spectrum containing the required
harmonics for generation of five additional output frequencies of 8, 12, 13, 14 and 40 MHz. The 8 MHz output
is applied to the mixer-dividers; the 40 MHz output is coupled to the frequency translator for determination of
final output frequency range; and the 12, 13 and 14 MHz outputs are sent to the step generator circuits for
derivation of the frequency ranges.

The 100 kHz spectrum output signal is applied to the two comb filter boards, Z102 and Z103. Circuits
on these boards produce 12 precise output frequencies from 0. 8 to 1.9 MHz in 100 kHz steps and apply them to
the frequency select switch network. These frequencies are generated by exciting corresponding crystal-fil-
ters at the appropriate harmonic of the 100 kHz spectrum input.

The 8 MHz basic signal is mixed with the selected mixing frequencies in mixer-divider boards 7104,
Z105, and in mixer-final board Z106 as previously described in paragraph 4-2; the output signal from mixer-
final Z106 establishes the four least significant digits of the output frequency and is applied to the translator
board, Z112.

The step generator boards Z110, Z111 and Z113 contain mixer and multiplier circuits that derive the
two most significant digit frequencies of the selected output frequency as previously described in paragraph
4-2. Step generator board Z113 contains the 12 MHz mixer circuits and the X2 multiplier circuits for the
three frequency ranges. The three frequency ranges are combined in this board by a summing amplifier and
coupled as the 104 MHz to 132 MHz to the translator Z112.

The carrier generator board Z109 receives a 1 MHz standard input signal and divides this frequency by
four to obtain a 250 kHz basic subcarrier signal; this subcarrier is amplitude-modulated in AM mode of opera-
tion, is shifted in frequency by teletype mark and space modulation in FSK mode of operation, is applied to
balanced modulators in the sideband generator board Z107 to derive upper and lower single-sideband signals
and is applied to the frequency shift generator board Z108 for CW mode of operation and for carrier reinser-
tion when desired. The 250 kHz is also multiplied by 11 on the carrier generator board to produce the 2. 75
MHz carrier which is applied to a mixer circuit in the frequency shift generator board. The 2.75 MHz car-
rier is combined with the modulated 250 kHz signal to producé an AM, a single-sideband (SSB) or independent
sideband (ISB) output with a 3 MHz center frequency.

The sideband generator board Z107 contains a microphone audio preamplifier and an audio impedance-
matching transformer for translation of an external 600-ohm balanced or unbalanced audio line to a 500 ohm
audio for application to the upper sideband (USB), lower sideband (LSB) and AM modulator circuits. Two
balanced modulators produce the upper and/or lower sideband intelligence from the 250 kHz signal subcarrier
and the incoming USB and LSB audio signals; the 250 kHz subcarrier is suppressed. The resulting USB and
LSB signals are sent to the frequency shift generator board Z108.

The frequency shift generator board Z108 contains two circuit sections: the frequency shift generator
section and the converter section. The frequency shift generator section provides either frequency shift keyer
(FSK) or facsimile (FAX) modes of operation. The FSK mode applies the 250 kHz subcarrier to the keyer
modulator which also receives external teletype input via the FS Loop switch. The 250 kHz subcarrier is
modulated by the teletype current input producing a shift in frequency above and below the 250 kHz center fre-
quency representing marks and spaces. This shift is rectified and translated to a dc level which is then ampli-
fied and applied to the modulation input of the 3 MHz voltage-controlled crystal oscillator (VXCO) which pro-
duces the required frequency shift above and below the 3 MHz center frequency. The FAX mode connects an
external FAX signal through a dc regulator circuit which produces a variable dc level at the input of the VXCO
thereby producing the required frequency shift of the 3 MHz center frequency output signal. The converter
section of Z108 mixes the incoming 2.75 MHz carrier signal with the selected modulation signal (250 kHz AM,
USB, LSB, ISB or CW from the carrier and sideband generator boards). The modulated 3 MHz sum signal is
amplified and sent as modulation to the translator board Z112,

The translator board Z112 contains an X3 multiplier circuit which produces a 120 MHz frequency from
the 40 MHz basic signal and mixer circuits that mix the selected carrier frequency of the four least significant
digits with the 3 MHz modulator frequencies and mix the modulated sum frequency with the selected step gen=~
erator frequency representing the two most significant digits of the selected carrier frequency. When the up-
per frequency range (20 - 29. 9999 MHz) is selected, a ground enable is applied to a filter in series with the rf
signal from the RF OUTPUT control. Therefore, the rf signal is prefiltered prior to being applied to rf output
section Z115.
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The rf output board Z115 amplifies the incoming rf carrier frequency and produces an automatic level
dc voltage (ALDC) for feedback to the translator board Z112. The ALDC is used to control the rf output level.
A metering circuit monitors the collector currents of the three amplifiers on rf output section Z115 and the rf
output level of the selected frequency; these parameters are selected by a METER switch and displayed on the
front panel MONITOR meter.

The output filter board Z114 may be one of two optional items and is not normally supplied. One board
(A4507) contains six relay-selected bandpass filters; these relays are powered in the appropriate positions of
the 10 MHz switch, the 1 MHz switch and the 100 kHz switch relative to the selected rf output frequency. Thus,
the switch-selected frequency is filtered by an appropriate L-C network prior to appearing at the RF OUT jack
J124 and MON jack J125. The other optional filter (A4654) is a low pass filter, passing frequencies below 32
MHz. If neither filter is selected, Z114 is bypassed.

4-4, FUNCTIONAL ASSEMBLY SECTIONS. (See figure 4-3.)

The following paragraphs provide detailed circuit descriptions for each assembly board. Since the
interrelationship of the signals was previously described in paragraphs 4-2 and 4-3, signal flow between
boards will not be discussed in the following paragraphs; only individual circuit stages will be discussed in
conjunction with their particular controls, connections to the boards and clarifies individual circuit operation.
Refer to figure 4-2 for an illustration of each board assembly.

a. POWER SUPPLY ASSEMBLY. Three subassemblies are incorporated into the power supply;
namely, rectifier and filter capacitor board (A) Z304, regulator Z303, and heat sink Z305. Also included are
power transformer T301, 1 MHz standard oscillator Z301 and 3 MHz VXCO Z302, Input power of either 115
or 230 vac is supplied to power transformer T301 via power input jack J116 and line fuses F101 and F102. For
115-volt operation, the primaries of T301 are connected in parallel and line fuses of 1.0 ampere value are
used; for 230-volt operation, the primaries of T301 are connected in series and fuse value is 0.5 ampere.

The secondary output voltages are rectified and applied to the voltage regulator boards. Output voltages are
+12V, +24V and +30V.

b. SPECTRUM GENERATOR Z101. The 1 MHz frequency from the standard is coupled into the board
via pin 5 and simultaneously applied to the 1 MHz output amplifier, the 1 MHz squarewave generator and a 1
MHz clipper circuit. The 1 MHz output amplifier is a single stage tuned amplifier that couples the 1 MHz
standard signal directly to the 1 MHz OUT jack J120 on the rear panel and through an isolation resistor to the
1 MHz MON jack J121 on the rear panel. The 1 MHz signal is coupled through LEVEL ADJ potentiometer R60
to the single mixer-divider board Z104. The 1 MHz squarewave generator is a two stage overdriven amplifier
that produces an output squarewave from an input 1 MHz sinewave; the squarewave is rich in harmonics and is
used to shock excite four harmonic crystals; 8 MHz, 12 MHz, 13 MHz and 14 MHz. The 8 MHz signal is
amplified and multiplied by five to produce the 40 MHz basic signal. The 12 MHz, 13 MHz and 14 MHz basic
signals are amplified and coupled out to the step generator boards for derivation of the two significant digit
frequencies as previously explained in paragraph 4-2. The 1 MHz clipper circuit conditions the 1 MHz sine-
wave for application to a divide-by-10 integrated circuit. The divided 100 kHz signal is amplified and coupled
out an emitter-follower circuit to the two comb filter boards Z102 and Z103.

c. COMB FILTERS Z102, Z103. These boards each contain six harmonic crystals and their associa-
ted tuned amplifier circuits. These are shock-excited by the 100 kHz squarewave from the spectrum genera-
tor board. Each tuned output stage has a LEVEL ADJ potentiometer to adjust the amplitude of the basic fre-
quency signals.

d. MIXER-DIVIDERS Z104, Z105 AND MIXER-FINAL Z106. These boards contain almost identical
circuits with the following exceptions: (1) the mixer-divider board Z104 contains only one channel whereas
dual mixer-divider board Z105 contains two identical channels and (2) these two boards incorporate a divide-
by-ten integrated circuit at their output, the mixer-final board does not incorporate a divide-by-10 integrated
circuit. These boards function as previously explained in paragraph 4-2.

e. SIDEBAND GENERATOR ASSEMBLY Z107. The sideband generator includes upper and lower side-
band circuits which are similar in configuration and operation; the exception is the tuned frequency of the USB
and LSB amplifier circuits. The sideband generator also contains a microphone audio preamplifier, and an
audio impedance-matching transformer for translation of externally applied 600-ohm USB/LSB line audio to a
500-ohm audio output., When a microphone input is used, the front panel EXCITER switch is set to the press-
to-talk (PTT) position to furnish a PTT ground enable to the carrier generator via the mode switching net-
work; in all other modes, the EXCITER switch is set to the ON position, which supplies a permanent ground
to the same point, except in the case of CW. Microphone audio from 300 Hz to 7.5 kHz is applied to the side-
band generator audio preamplifier circuit, and then to the mode switching network for redistribution to either,
or both, of the sideband generator modulator circuits. Similarly, 600-ohm line audio from 350 Hz to 3.5 kHz
is translated to a 500-ohm line output and applied to the mode switching network. In the USB, LSB and ISB
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modes, the audio is routed to the modulation input of the respective, or each, sideband generator; in the AM
mode, the respective audio signal is applied to the AM amplifier in carrier generator Z109. USB and LSB
audio amplitude is controlled by a respective front panel MIKE/LINE gain control.

The SSB modulation section of the sideband generator accepts both a 250 kHz subcarrier input and the
USB/LSB audio signal via the MODE switch. These two signals are applied to a balanced modulator to derive
the upper and/or lower sideband intelligence; the 250 kHz subcarrier is suppressed. The resulting USB and/
or LSB signals are supplied to the mode switching network and are then routed to the converter section of
frequency shift generator Z108.

f. FREQUENCY SHIFT GENERATOR ASSEMBLY Z108. The frequency shift generator consists of
two sections: namely, the frequency shift generator section and the converter section. The frequency shift
generator section operates in the frequency shift keyer (FSK) and facsimile (FAX) modes; it contains a 3 MHz
amplifier, a keyer-modulator and dc amplifier section, and the FAX circuit. FSK operation is controlled by
the SHIFT and FS LOOP switches. The converter section operates in all other modes except FSK and FAX,
and functions to produce an amplitude-modulated (AM) or single sideband (SSB) rf carrier of 3 MHz for use in
frequency translator Z112.

Selecting the FSK mode applies the 250 kHz subcarrier to the keyer modulator, which also receives an
external teletype input via the FS LOOP switch. Therefore, the subcarrier is effectively modulated by a cur-
rent input representing teletype marks and spaces; the FS LOOP switch network is set to the appropriate volt-
age rating, and when a dry-contact keyer is used, the switch is set to the contact (CONT) position. The keyer-
modulator thus produces a shift in frequency above and below the 250 kHz center frequency. This shift is
rectified and translated to a dc level, which is then amplified and applied to the 3 MHz variable crystal-con-
trolled oscillator (VXCO) in the power supply assembly via the SHIFT switch network.

Selecting FSK or FAX operation supplies +12 vdc to both the frequency shift generator and to the VXCO
in the power supply assembly. The VXCO will operate at the center frequency of 3 MHz. Upon application of
the variable dc level (E MOD) from the SHIFT switch, the frequency of the VXCO is shifted above and below
center frequency, corresponding to respective marks and spaces, by an amount determined by SHIFT switch
setting (+42.5, +85, +170, +425). The frequency-shifted VXCO signal of 3 MHz is re-applied to the 3 MHz
VXCO amplifier section of the frequency shift generator and then to the 3 MHz amplifier circuit of the con-
verter section. Selecting FAXoperation connects an externally applied FAX signal through a dc regulator
circuit. This produces a variable dc level which is applied to the VXCO to produce the required frequency
shift.

The converter section of Z108 accepts the 2.75 MHz carrier from carrier generator Z109; the 250 kHz
AM, USB, LSB, ISB or CW input from the mode switching network; or the 3 MHz VXCO input from the 3 MHz
VXCO amplifier in the frequency shift generator section.

In the AM mode, the 2.75 MHz carrier and the amplitude-modulated 250 kHz signal are mixed in a bal-
anced modulator to produce a sum amplitude-modulated carrier of 3 MHz, which is amplified and applied to
translator Z112. In the USB, LSB and ISB modes, the input signals consist of the 2.75 MHz carrier and USE
and/or LSB audio with, or without, the 250 kHz signal, depending upon the amount of carrier suppression in-
troduced by the CARRIER control network. This control permits continuously variable carrier reinsertion
from zero (0) to full by attenuating the 250 kHz input from the mode switching network. The attenuated 250
kHz subcarrier from the CARRIER control is applied to the mode switching network, where it is reinserted
with the USB and/or LSB audio as a pilot carrier prior to being sent to the converter section of Z108. There-
fore, the 250 kHz USB, LSB or ISB signal is mixed with the 2.75 MHz carrier to again produce a single side-
band or independent sideband output with a 3 MHz center frequency.

In the CW mode, the 250 kHz input is interrupted at the keyer rate and thus results in a 3 MHz CW out-
put. Inthe FSK and FAX modes, the 250 kHz and 2,75 MHz inputs are not present; the only input is the 3 MHz
VXCO signal from the frequency shift generator 3 MHz amplifier section, which is further amplified in the
converter section and then applied to translator Z112. A keying relay is energized whenever the EXCITER
switch is set to the ON position. As a result, when the CW mode is selected, the ground from the external
key is coupled through the MODE switch and the normally-closed contacts of the relay to both the carrier
generator and the translator, thereby initiating CW operation.

g. CARRIER GENERATOR ASSEMBLY Z109. The carrier generator develops a basic subcarrier fre-
quency of 250 kHz, and a 2.'75 MHz carrier frequency; it also contains a meter amplifier circuit for upper and
lower sideband audio translation to an equivalent level for display on the MONITOR meter, when USB or LSB
audio is selected by the METER switch, In addition, an AM amplifier circuit provides an audio amplitude-
modulated 250 kHz output when the AM mode of operation is selected.

The carrier generator receives a 1 MHz standard frequency input which is supplied to both the 250 kHz
and 2.75 MHz frequency generation circuits. In the 250 kHz channel, the 1 MHz input is divided by 4 to derive
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the basic 250 kHz subcarrier frequency; a switched ground enable is applied from the mode switching network
in the AM, USB, LSB, ISB and FSK modes to enable a 250 kHz subcarrier output signal; in the CW mode, the
ground enable is interrupted at the key rate, thereby producing a 250 kHz CW output. The 250 kHz output is
applied to the mode switching network for distribution to the various sections of the Exciter in accordance with
the MODE switch setting, and to the CARRIER control network for carrier reinsertion, when desired. In the
FAX mode, the 250 kHz channel is disabled.

The 2. 75 MHz channel produces an rf output by dividing the 1 MHz input by 4 and then multiplying the
resultant by 11 to derive the 2.75 MHz translation frequency. Switched +12 vdc to this channel and to the AM
amplifier section is controlled by the MODE switch and is present in the AM, USB, LSB, ISB and CW posi-
tions. The 2.75 MHz output is supplied to the converter section of the frequency shift generator.

The AM amplifier section develops an amplitude- modulated 250 kHz signal in the AM mode of opera-
tion, and consists of an audio amplifier and mixer circuit. In the AM mode, USB and/or LSB audio is routed
to the audio amplifier stage and then to the mixer; the 250 kHz subcarrier is applied directly to the mixer.
The resultant amplitude-modulated 250 kHz signal is then routed through the AM position of the MODE switch
to the converter section of frequency shift generator Z108.

h. STEP GENERATOR ASSEMBLY Z110. The step generator board Z110 contains three single stage
input amplifiers, two mixers and four 3-stage bandpass amplifiers. The basic frequencies, 13 MHz and 14
MHz, are mixed with the selected mixing frequency (0.8 MHz to 1.7 MHz) to produce the required difference
frequencies as previously specified in tables 4-1 and 4-2. The required channel is energized by switching
ground and B+ (12V) to the channel via the 10 MHz selector switch. Each input amplifier is provided with a
separate LEVEL ADJ potentiometer. The mixing frequency input amplifier (0.8 to 1.7 MHz) is always ener-
gized since the amplifier output is also coupled to step generator board Z113 for the 14 MHz mixer channel
which is incorporated on that board.

i. STEP GENERATOR ASSEMBLY Z111. The step generator board Z111 contains three X5 multi-
pliers, three bandpass filters and three tuned rf amplifiers. The required channel is energized by switching
B+ (12V) to the channel via the 10 MHz selector switch. The function of each of these channels is shown in
figure 4-1; the particular mixing frequency for each frequency step selection is specified in tables 4-1, 4-2
and 4-3 for the three frequency bands.

j. STEP GENERATOR ASSEMBLY Z113. The step generator board Z113 contains the 12 MHz mixer-
bandpass amplifier channel, three X2 multipliers, three bandpass amplifiers and a summing amplifier. The
basic 12 MHz frequency is mixed with the selected mixing frequency (0.8 to 1.7 MHz) to produce the required
difference frequencies as previously specified in table 4-3. The X2 multipliers function as shown on figure
4-1 to produce the carrier mixing frequency to the input of the translator board Z112; each of these carrier
mixing frequencies are specified in tables 4-1, 4-2 and 4-3. The outputs of the X2 multipliers are amplified
by three 3-stage tuned bandpass amplifiers and resistively summed at the base input of a single stage ampli-
fier. The output of this amplifier is then: coupled to the translator.

k., TRANSLATOR ASSEMBLY Z112. The translator board Z112 contains a three stage 40 MHz tuned
amplifier, an X3 multiplier which multiplies the 40 MHz to 120 MHz, atwo stage 120 MHz amplifier, a 10 to
11 MHz input amplifier, a balanced mixer circuit which combines the modulated 3 MHz signal with the 10 to
10. 9999 MHz least significant digits frequency, a two-stage 13 to 13.5 MHz tuned amplifier and a two-stage
13.5 to 14 MHz amplifier, three-stage ALDC amplifier which produces a dc level to control gain of the 13 to
13.5 MHz and 13.5 to 14 MHz amplifiers, a sum mixer which mixes the 13 to 14 MHz signal with the 120 MHz
frequency to produce a 133 to 134 MHz signal, a four-stage 133.5 tuned amplifier, a difference mixer to mix
the 133 to 134 MHz signal with the selected carrier frequency (104 to 132 MHz) to produce the final rf carrier
frequency (1.5 to 29,9999 MHz), and a single-stage rf amplifier to match the rf carrier to the output,

1. RF OUTPUT ASSEMBLY Z115. The rf output board Z115 contains three tuned rf stages that pro-
vide a nominal 20 dB gain across the complete rf frequency bandwidth (1.5 MHz to 29. 9999 MHz). A diode
detector and associated filtering network provide an automatic level dc voltage (ALDC) as a function of rf out-
put strength; this dc level can be adjusted from zero to -11 volts by the ALDC ADJ potentiometer on the rear
panel of the Exciter. Additionally, an external minus ALDC level can be coupled in the ALDC connector J123
on the rear panel to be summed with the internal ALDC level; this allows control of the rf output from an
external linear power amplifier to improve linearity and limit distortion. Each rf stage has an individual
BIAS ADJ potentiometer; these are set while monitoring the current flow through each stage to adjust each
stage for optimum performance.

m. OUTPUT FILTER ASSEMBLY Z114 (A4507). The output filter board A4507 contains six L-C

bandpass filter networks; each filter network is selected by an associated 30 vde relay. The filters provide
the following frequency ranges:
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K1 1.6 MHz to 2.5 MHz
K2 2.5 MHz to 4.0 MHz
K3 4.0 MHz to 7.0 MHz
K4 7.0 MHz to 12.0 MHz
K5 12. 0 MHz to 20.0 MHz
K6 20.0 MHz to 29. 9999 MHz

n. OUTPUT FILTER ASSEMBLY Z114 (A4654). The output filter board A4654 contains one L-C low-

pass fi