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. THE TECHNICAL MATERIEL CORPORATION

cC oMM UNI CATIONS E N G I NEERSS

700 FENIMORE ROAD MAMARONECK. N. Y.

Warranty

) 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 claim 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 to 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

e Jpi o8

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.

to any equipment manufactured or furmshed by TMC and the foregoing warranty shall constitute the
Buyers sole right and remedy. In no event does TMC 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
5

. Nature of defect or cause of failure.

. 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:

1. Quantity Required.

TMC Part Number.
Equipment in which used by TMC or Military Model Number.

Brief Description of the Item.

DA o

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
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SECTION 1

GENERAL INFORMATION

1-1. FUNCTIONAL DESCRIPTION.

Solid State Exciter, Model SME-1 (figure 1-1) is a completely transistorized
8-channel superheterodyne communications exciter that operates on any crystal-
controlled frequency in the range of 2 to 32 mc.

The SME provides up to 250-mw excitation for amplitude modulation equiva-
lent (AME), continuous wave (CW), facsimile (FAX), frequency shift keying
(FSK), modulated continuous wave (MCW), and single sideband (SSB) operating

modes.

NOTE

Additional equipment is required to
provide FAX and FSK input signals.

The SME uses fixed-tuned plug-in modules (Model TTRT) for its r-f section.
These modules have two selectable local oscillator frequencies that permit
transmission on one of two closely adjacent frequencies (F1 and F2) that are
within the module's r-f bandpass. Four models of the TTRT module are avail-
able to cover the complete frequency range of the SME. Other features of the
SME include:

Double conversion and a sharp cutoff bandpass filter.

e

b. Local or remote selection of either LSB or USB transmission.

Built-in power compensation circuit to prevent transmitter overload

lo

when mode of operation is changed.

d. Aulomalic compression circuit for higher average output.
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e. Selectable voice or push-to-talk operation of transmitter with provi-
sion for controlling associated transmitters and receivers.

f. Low-power consumption.

g. Compact, lightweight construction.

The SME is designed to accept a wide variety of audio inputs including carbon
microphone, high-impedance microphone, low-impedance microphone, and
600-ohm balanced line. Provision is made for operation with a handset (also
available from TMC). The SME contains an audio oscillator for CW and MCW
transmission.

Performance specifications and other reference data for the SME are given
in paragraph 1-3.

Table 1-1 lists the equipment supplied with the SME.

Table 1-1. Equipment Supplied

NAME DESIGNATION FUNCTION QUANTITY

Solid State SME Communications 1

Exciter exciter

Cable assembly** CAb555-4 Ac power cord 1

Fanning strip TMI105-18AL Aid for rear panel 1
wiring

Rf connector plug UG88*/U Provides for 1
coaxial cable
connection to
r-f output jack

**This cable can be ordered with terminations other than
the 115v polarized plug provided.
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1-2. PHYSICAL DESCRIPTION.

a. EXTERNAL. - The SME is designed for mounting in a standard 19-

inch rack, and has a protective cover on top. Most of the operator's controls
are located on the front panel, and are described and illustrated in section 3.
There is also a jack on the front panel for connecting a handset. A terminal
board mounted to the rear panel provides for most input and output connections.
A BNC connector is provided at the rear panel for connecting the r-f output of
the exciter to associated equipment with coaxial cable. In addition, the rear
panel contains the power-input connector, the line fuse, and a HANDSET/LINE
switch. Figure 2-2 illustrates the rear-panel components.

b. INTERNAL. - Most of the smaller components in the SME are solder-

‘ed to printed circuit boards that are mounted to the chassis. There are five of
these boards not including those in the TTRT modules. These are the audio
board, the i-f board, the power-supply board, the preamplifier board, and the
CW oscillator board. These boards are shown in figures 5-1, 5-2, and 5-3.
The remainder of the components in the exciter are chassis-mounted.

The semiconductor complement of the exciter is given in table 1-2.

TABLE 1-2. SEMICONDUCTOR COMPLEMENT

REFERENCE DESIGNATION TYPE FUNCTION
CR910, CR9ll, CR913, CR914 1N547 Rectifiers

CR916, CR917

CR912 and CR9I15 1N3022B Voltage referencess
CR918 1IN3033B Voltage reference
CR1701 and CR1702 1IN34A Anti-vox detector
CR1703 and CR1704 1N34A Vox detector

003662030 1-3



TABLE 1-2. SEMICONDUCTOR COMPLEMENT (CONT)

REFERENCE DESIGNATION TYPE FUNCTION
CR1705 1N34A Relay suppressor
CR1706 through CR1709 1N34A Balanced modulator
Q900 2N350A +12V series regulator
Q901 2N350A -12V series regulator
Q902 2N350A -36V series regulator
Q1500 2N1308 CW oscillator

Q1501 2N1308 Preamplifier

Q1701 2N214 Anti-vox amplifier
Q1702 2N1370-4 Audio amplifier

Q1703 2N1370-4 Line amplifier

Q1704 2N1370-4 Emitter follower
Q1705 2N1370-4 Vox amplifier

Q1706 2N1308 Dc amplifier

Q1707 2N1370-4 Dc amplifier

Q1708 2N2001 Relay driver

Q1709 and Q1710 2N2084 Balanced mixer

Q1711 2N2084 I-f amplifier

QL712 2N2084 Xmtr 250-kc oscillator
Q1713, QL714, and Q1715 2N2084 Buffer amplifiers
Q1716 2N2034 LSB oscillator

Q1717 2N2084 USB oscillator

1-4 003662030




1-3. TECHNICAL SPECIFICATIONS.

Frequency Range

Tuning System

Frequency Control

Types of Signals Transmitted

Audio Bandwidth

Intermediate Frequency

Signal-To-Distortion Ratio

Unwanted Sideband Rejection

Spurious Signal Level

Noise Level

Carrier Suppression

Qutput Impe dance

21IPE

Output Power

003662030

2-32 mc divided into four bands using
the following TTRT modules:

Band 1: 2-4 mc TTRT-1

Band 2: 4-8 mc TTRT-2

Band 3: 8-16 mc TTRT-3

Band 4: 16-32 mc TTRT-4

One of eight pre-aligned TTRT modules
selected by front-panel switch. Each
TTRT module is fixed-tuned to a parti-

cular frannnnny within its band

S miRa sa TYyeTaL AVAsadL aveS CLadivae

Crystal-controlled oscillators are
used throughout the exciter.

AME, CW, FAX, FSK, MCW, and
SSB (upper or lower).

2.75 ke + 2 db between 250 and 3000 cps.

Double conversion from 250 ke to
1. 75 mc on all bands.

Distortion products are down a mini-
mum of 45 db from full PEP output.

60 db minimum at full PEP output.

Down a minimum of 50 db at full PEP
output.

Down a minimum of 40 db at full PEP
output.

Automatically preset at -50 db, -20 db,
or -6 db from sideband envelope power

depending upon operating mode selected
as follows:

CW and SSB: -50 db
20 DB: -20 db
AM and MCW: -6 db

ALlilN \sAVediriina maanliaiaav T nae

250 milliwatts minimum PEP.
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Primary Power Input

Temperature Range

Dimensions

1-6

104, 115, 208, or 230 volt + 10%, 50/60
cps, single-phase, 8 watts. If a crys-
tal oven is used in the TTRT module,
an additional 6 watts is required.

0°C (32°F) to 50°C (122°F)

Height 15 inches
Width 19 inches
Depth

003662030
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SECTION 2

INSTALLATION

2-1. UNPACKING AND HANDLING.

The SME is shipped from the factory in a wooden crate to insure maximum
protection from damage in transit. The inside of thecrate contains additional
packing material to protect the unit not only from breakage due to shock, but
also from the elements. Eguipment supplied with the SME (table 1-2) is packed
in the box as loose items.

As soon as the SME is unpacked, it should be visually inspected to make sure
that it is not damaged. This examination should include the testing of each
front-panel control. The cover of the unit should be removed, and the inside
of the unit checked carefully for damaged components and loose items.

With respect to damage to the equipment for which the carrier is liable,
The Technical Materiel Corporation will assist in describing methods of repair

and furnishing of replacement parts.

2-2. POWER REQUIREMENT.

The SME can operate with 104 volts, 115 volts, 208 volts, or 230 volts a-c
power, and is normally shipped for operation with 115 vac + 10%. If the exciter
is to operate from a power source other than 115 vac, the wiring of power trans-
former T902 must be modified. Figure 2-1 illustrates the wiring of T902 for
each of the four input power possibilities. It is recommended that a 0.25

ampere fuse be used with 104 or 115 volts, and a 0.125 ampere fuse be used with

208 or 230 volts,

2-1
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NOTE

The crystal ovens (if used) in the TTRT
modules must be compatible with the
primary power line voltage.

2-3. MECHANICAL INSTALLATION.

Before installing the SME, consideration must be given to its location. The
exciter should not be mounted directly adjacent to any unit that dissipates
great amounts of heat. Since the SME is completely solid state, internally
generated heat is not a problem and several of the units may be mounted in a
stack, one above the other. The SME should be mounted so as to allow suffi-
cient room to withdraw the TTRT plug-in module for frequency-change purposes.
Also, if the audio-compression feature is to be used intermittently, the LINE/
HANDSET switch on the rear apron must be accessible to the operator.

Place the SME in the desired location in the rack, then fasten the front

panel to the rack with four screws.

2-4, ELECTRICAL INSTALLATION. (See figure 2-2).

a. A-C POWER. - Connect power cord between a-c power source receptacle

and AC INPUT jack J904.

b. OVEN POWER. - If crystal ovens in TTRT modules require a different

operating potential than the exciter's primary power, set oven switches at EXT,
and connect OVEN INPUT jack to appropriate supply.

c. PUSH-TO-TALK. - Connect a push-to-talk switching device between

ground and terminal 8 of TB1502.

d. AUDIO INPUT (600-OHM LINE). - Terminals 1 and 3 of terminal board

TB1502 are provided for connection of a 600-ohm input line. If the 600-ohm

2-2 003662030
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line is balanced, terminal 2 of TB1502 should be grounded.

€. MICROPHONE INPUTS. - Terminals 4, 9, and 6 of terminal board

TB1502 are provided for various types of microphone inputs. Connect the
microphone between ground and the appropriate terminal as identified by rear-
panel markings (CAR, LO Z and HI Z). Also, if a high-impedance microphone
is used, a jumper must be connected between terminals 14 and 15 on the CW
oscillator printed circuit board (refer to figure 5-1).

f. KEY LINE. - Terminals 9 and 10 of terminal board TB1502 are provided
for the attachment of a dry-keying device.

NOTE

An audio tone is used in the SME keying
system. The key line should be kept as
short as possible, preferably under 50
feet.

g. RECEIVER AUDIO. - Connect receiver audio output (unbalanced) to term-

inal 11 on TBI1502. This audio signal is necessary for operation of the anti-vox
circuit. For earphone monitoring of audio output connect to terminal 12 of
TB1502.

h. R-F OUTPUT. - Connect RF OUT jack J1516 to transmitter input.

i. SIDEBAND SWITCHING. - Connect remote sideband switching device between

ground and terminal 18 of TB1502.

j. T/R SWITCHING. - To control the associated transmitter plate supply

or T/R relay, connect to terminals 15 and 16 of TB1502. Relay contacts in the
SME provide continuity between these terminals when the exciter is keyed.

k. RECEIVER MUTING. - To mute an associated receiver, connect to ter-

minals 13 and 14 of TB1502. Relay contacts in the SME provide continuity between

these terminals when the exciter is keyed.

2-4 003662030
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2-5. PERFORMANCE CHECK.

Immediately after the exciter has been installed it should be checked for

proper operation as follows:

NOTE

The r-f output cable should be disconnected
during the performance check, and a dummy
load used (47 ohm, 1/2 watt resistor).

a. Select AM, 20 DB, or SSB mode, and check operation for all possible
audio inputs. Front panel meter can be used to indicate presence of r-f output.
Check AF GAIN control for proper operation as indicated by variation in output
meter indication.

b. Using any one of the audio inputs, repeat step a for each of two modes
not selected in step a.

c. Repeat step a for both upper and lower sideband operation.

d. Repeat step a using an external key for both CW and MCW modes.

o

Check the VOX circuit as follows:
(1) Set VOX/PTT switch at VOX.
(2) Turn VOX GAIN control fully counterclockwise.
(8) Turn ANTI-VOX control fully counterclockwise.
(4) Select the AM, 20 DB, or SSB mode.
(5) Apply normal audio input to SME. AF GAIN control must be adjusted
for normal operation.
(6) Rotate the VOX GAIN control slowly clockwise. A point should be

reached where a click will be heard, which is the transmit/receive relay

energizing.

2-6 003662030
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NOTE

Be sure to set the VOX GAIN and ANTI-VOX
controls according to the applicable operating
procedure given in section 3 before using the
SME for transmitting.
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SECTION 3

OPERATOR'S SECTION

3-1. CONTROLS AND INDICATORS.

Before attempting to operate the SME, the operator should familiarize him-
self with the controls and indicators listed in table 3-1. These are shown in
figure 3-1. The type and purpose of each control is described in the table. It
is important to stress that these descriptions are not operating instructions;
for specific operating instructions, see paragraph 3-2.

NOTE

The operating instructions for the TTRT
module are included in this section as
part of the overall operating procedure
for the exciter.

Table 3-1. Operator's Controls and Indicators

DESIGNATION FUNCTION
POWER lamp (DS1501) Lights when primary power is connected
to power supply.
AF GAIN/OFF rheostat switch Clockwise rotation connects power supply
(R1547, S1512) to primary power and increases gain of

audio amplifier; full counterclockwise
rotation disconnects primary power.

LSB/USB switch (S1502) Selects either upper-sideband or lower-
sideband operation.

CW/SSB/20 DB/ AM/MCW Selects mode of operation.

switch

1. CW (keyed carrier telegraph)

2. SSB (single sideband, suppressed
carrier).

3. 20 DB (single sideband, reduced
carrier).

4, AM (single sideband, full carrier)

MCW (keyed tone telegraphy)

W
.
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Table 3-1. Operator's Controls and Indicators (Cont)

DESIGNATION

FUNCTION

F1/F2 switch (on TTRT module)

NO IDENTIFICATION (SCREW-
DRIVER CONTROLLED TRIMMER
ON TTRT MODULE)

YT M A
VOA Al CONnWrs

VOX/PTT SWITCH

ANTI-VOX CONTROL (R1517)

HANDSET JACK (J1515)

HANDSET/LINE SWITCH
(S1518, ON REAR OF UNIT)

Selects one of two closely adjacent opera-
ting frequencies as noted on TTRT front
panel.

Permits fine adjustment of output
frequency.

Selects level of audio input signal re-
quired to key exciter when VOX/PTT
switch is set at VOX.

When set at VOX, enables exciter to be
keyed by input audio signal; when set at
PTT, enables push-to-talk switch to key
exciter.

Selects level of receiver audio-output
signal required to cancel action of VOX
circuit.

Permits connection of handset to exciter.
When set at HANDSET, enables compres-

sion circuit of audio amplifier; when set
at LINE, disables compression circuit.

3-2. OPERATING PROCEDURES.

a. GENERAL. - A general operating procedure is given below to aid the

operator in the correct use of the controls. The controls should be set in the

sequence given. No specific operating procedure for the SME is given in this

manual; the operator must select the mode, sideband, signal level, and type of

operation as desired.

b. SETTING THE CONTROLS.

(1) Set power switch at off.

7 P

003662030
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(2) Using channel SEL and appropriate F1/F2 switch, select desired
operating frequency.

NOTE

If none of the installed TTRT modules can
provide the desired carrier frequency, and
a spare TTRT module must be used, refer
to paragraph 3-3 for the module changing
procedures.
(3) Using mode switch, select desired mode of transmission: CW, SSB,
-20 DB, AM, or MCW.
(4) Using LSB/USB switch, select the desired sideband.
(5) Set VOX/PTT switch at PTT.
(6) Energize SME by setting power switch at ON.
(7) Set meter switch at AF.
(8) Adjust AF GAIN control until front panel meter indicates 0 db.
(9) If VOX operation is desired, set VOX/PTT switch at VOX, continue
to supply audio signal, and rotate VOX GAIN control until the keying relay closes.
(10) Set meter switch at RF, adjust RF GAIN control until desired output

level is achieved.

NOTE

If the microphone is located near the loudspeaker
of the associated receiver, sound from the
speaker may actuate the VOX circuit. If this is
the case, rotate ANTI-VOX control until the
keying relay is de-energized when no audio
signal is applied.

3-3. CHANGING TTRT MODULES.

I

Set power switch at OFF.

b. Slide catches located on each end of module upward to release module.

3-2 003662030
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c. Pull module out of exciter. A knob is provided in the center of the module

for this purpose.
CAUTION
Before continuing, be sure that the voltage
rating of the crystal oven (if used) in the

module to be inserted is compatible with
a-c line voltage that powers the exciter.

d. Insert new module with its F1/F2 identification plate facing LSB/USB

switch.

e. Slide catches located on each end of module downward, to lock module

in place.
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SECTION 4

PRINCIPLES OF OPERATION

4-1. GENERAL.

This section explains the principles of operation of Solid State Exciter
SME only. The TTRT module is discussed only to the extent necessary

to describe its operation in the SME.

4-2. THEORY. (See figures 4-1and 7-1.)

a. INPUT CIRCUITS. - The audio signal for the SME can be provided

from any one of the following sources: carbon microphone, low-impedance
microphone, high-impedance microphone, 600-ohm line, or internal CW
oscillator. Any of the microphones can be wired to TB1502 or be incorporated
in a handset plugged into J1515.

The carbon microphone and 600-ohm line inputs are supplied to the audio
stage. The low-impedance and high-impedance microphone inputs are
supplied to preamplifier Q1501 whose output is supplied to the audio stage
through section B of S1517 in the SSB, -20 DB, and AM modes. The audio
tone for CW and MCW is supplied by CW oscillator Q1500 (energized in the
CW and MCW modes by +12V from section A of S1517). The output of the CW
oscillator is supplied through an external key (connected to TB1502) and
section B of S1517 in the CW and MCW modes to the audio stages.

b. AUDIO STAGE. - Transistors Q1702 and Q1703 are connected as a

push-pull amplifier and phase-inverter whose gain is determined by the
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setting of AF GAIN control R1547B. The input to the stage can be supplied

to either transistor as shown; the amplified output is supplied to the modulator
(paragraph 4-2d) and to the VOX stages (paragraph 4-2c). HANDSET/LINE
switch S1518 permits the insertion of a compression circuit that prevents
abnormally high inputs from overmodulating the exciter. By flattening

the sharp peaks of the input signal, the compression circuit permits an
increase in the average sideband power generated. With S1518 set at LINE,
+12V is supplied directly to the emitter resistors of both transistors Q1702
and Q1703. The emitter resistors establish an operating point for each
transistor that is in the center of the transfer curve for each transistor,

Thus, if the input signal does not overdrive the stage, the amplification of

the stage is linear. With S1518 at HANDSET, +12V is supplied through
CLIPPING ADJ R1719 to the emitter resistors of both transistors. The
additional resistance shifts each operating point down the transfer curve
towards the cutoff region. The amount that the operating point is shifted

is determined by the clipping adjustment. The operating point is selected

so that abnormally high amplitude input and voice peaks drive the transistors
into the nonlinear amplification region. As a result, these signal are compressed.

c. VOX AND ANTI-VOX STAGES. - The vox stages permit voice-controlled

operation of the SME by energizing the exciter output stages only when an
audio input is present. The anti-vox stages prevent a nearby receiver from
keying the exciter if the output of the receiver is picked up by a microphone
connected to the exciter.

The output of the audio stage is supplied to vox detector CR1704 through
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VOX GAIN control R1513, emitter follower Q1704, and vox amplifier Q1705.
The vox detector produces a positive d-c voltage that is proportional to the
magnitude of the audio signal. In the CW and MCW modes, the CW oscillator
produces the audio signal. When a microphone is used, however, the d-c
voltage can be produced either by the signal intended for transmission, or

by the output of a nearby receiver that is unintentionally picked up by the
microphone.

To prevent the output of a nearby receiver from keying the exciter, the
output of the receiver (the receiver-output signal can be monitored by phones
connected to either J1515 or TB1502) is supplied to the SME as an anti-vox
input. This input is supplied to anti-vox detector CR1701 through ANTI-VOX
control R1517 and anti-vox amplifier Q1701. The anti-vox detector produces
a negative voltage that is proportiional to the magnitude of the anti-vox
signal.

The output of the vox and anti-vox detectors are added algebraically at the
input to emitter follower Q1706. When the vox detector produces an output
(positive) with no anti-vox present, the output of the emitter follower is
positive. When, however, the vox signal results from pick up from an assoc-
iated receiver, and a negative anti-vox voltage is also present, the algebraic
sum of the two results in a slightly negative output from the emitter followers.
Thus, the anti-vox voltage cancels any vox voltage produced by pick-up from
a nearby receiver. With the VOX GAIN and ANTI-VOX controls properly
set, the output of the emitter follower is positive when (and only when) an

intentional vox signal is produced by speaking into the microphone.
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When VOX/PTT switch S1501 is set at VOX, the output of the emitter
follower is supplied through d-c amplifier Q1707 to relay driver Q1708,
which controls transmit/receive relay K1500. When the output of emitter
follower Q1706 is negative, relay K1500 is de-energized, and the i-f and
r-f stages of the exciter have no supply of voltages (-12Vv, +12V, and -36V).
When the output of the emitter follower Q1706 goes positive, K1500 is
energized, the -12V, +12V, and -36V supply voltages are connected to the
i-f and r-f stages of the exciter. Additional contacts of K1500 provide an
indication to the associated transmitter and receiver that the SME is operating.
The VOX GAIN control is adjusted so that speaking into a microphone connected
to the SME or the output of the CW oscillator is sufficient to energize the
transmit/receive relay. The ANTI-VOX control is then adjusted to prevent
the output of a nearby receiver from energizing the relay.

With S1501 set at PTT, the transmit/receive relay is controlled by the
PTT (push-to-talk) input from either TB1502 or J1515. The relay is
energized when the PTT input is grounded, and is de-energized when the
PTT input is an open circuit.

d. MODULATOR AND 250-KC OSCILLATOR. - The modulator (figure 7-1,

sheet 4), comprising diodes CR1706 through CR1709 and resistors R1736
through R1739, receives the 250-kc input from oscillator Q1712 and a
palanced audio input (one side of the audio input is applied at the junction of
R1736 and R1737; the other side is applied at junction of R1738 and R1739).

The output of this stage, an audio modulated i-f signal that contains upper and

4-8 003662030
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lower sidebands, is applied to crystal bandpass filter FL1701. FL1701, a
highly selective filter with a bandpass of 3 kc, rejects frequencies below

250. 3 kc and above 253.3 kc. Thus, only the upper sideband of the modulator
output is passed, while all noise and signal frequencies outside of the upper
‘sideband are rejected. The output of the crystal filter is supplied to the

balanced mixer. Figure 4-2 (both A and B) shows the output of the modulator

and the effect of the crystal filter in producing the balanced mixer input.

The 250-kc oscillator (Q1712) is a crystal-controlled modified Colpitts
oscillator; its output is supplied to two buffer amplifiers (Q1713 and Q1714) that
minimize oscillator instability by reducing loading effects. Q1714 provides a
carrier output that can be inserted in the balanced mixer (paragraph 4-23);
Q1713 provides the 250-kc switching signal for the modulator. The 250-kc
input is applied to the cathodes of CR1706 and CR1709. Adjustments
R1742 and C1715 provide equal magnitudes of the 250-kc signal at the two
input points. The output of the modulator is taken across R1742.

The 250-kc signal controls the switching of the diodes in the modulator.
The amplitude of the audio input is sufficiently low so that the 250-kc signal
does not lose control of the diode switching. Since the 250-kc carrier is in
phase at the two output points, it is self-cancelling and does not appear in
the modulator output.

e. BALANCED MIXER AND I-F AMPLIFIER. - The balanced mixer

(Q1709 and Q1710) receives three inputs. The first input is the upper sideband
signal from FL1701. The second input is the 250-kc carrier signal from

section C of S1517 (which is present in the -20 DB, AM and MCW modes only)
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at a level dependent upon the mode selected. The third input to the balanced
mixer is the output of either the LSB oscillator (1.5 mc) or the USB
oscillator (2.0 mc). The balanced mixer produces an i-f signal whose
carrier frequency is 1.75 mc. This i-f signal is subsequently amplified

by Q1711, and then routed through RF GAIN control R1547A to the TTRT
plug-in module.

Figure 4-2 shows the inputs and output of the balanced mixer for the two
possible cases. In case A, the LSB oscillator output (250-kc below the
center frequency of the mixer output) is supplied to the mixer; the frequency
spectrum of the i-f input signal is inverted. Thus, the selection of upper
or lower sideband transmission is determined by which oscillator output is
supplied to the mixer.

NOTE

Beat frequencies below 1.5 mc and above 2.0
mc are also produced in the mixer. These are
not shown because they are rejected by i-f
amplifier Q1711.

The position of K1501 determines which of the two oscillators supplies
the mixer. When K1501 is energized, +12V is supplied to LSB oscillator
Q1716 (a modified Colpitts circuit) through R1555; USB oscillator Q1717,
also a modified Colpitts circuit, is disabled at this time. The output of
the LSB oscillator is supplied through buffer amplifier Q1715 to the mixer.
The buffer amplifier minimizes the loading of the oscillator so that is
frequency and output magnitude are very stable. When K1501 is de-energized,

+12V is supplied to the USB oscillator through R1554; L.SB osicllator Q1716

is cut off at this time. R1554 and R1555 are adjusted to provide optimum
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bias for the two oscillators.

Since the output circuit of the mixer is a push-pull configuration and the
sideband oscillator output is connected to the mixer in a parallel configuration,
the sideband oscillator signal (1.5 mc or 2.0 mc) is essentially self-cancelling.

Thé carrier input to the mixer is taken from section C of S1517. In the
CW and SSB positions, this input is grounded. In the AM, MC\& and -20 DBi
positions, the carrier level is determined by a voltage divider consisting
of R1536, R1537, and R1538.

f. TTRT PLUG-IN MODULE. - The i-f signal from S1517 is supplied

to the TTRT module. The TTRT module is fixed-tuned to a pre-selected
frequency and contains a local oscillator, a balanced mixer, and three
r-f amplifiers.

Figure 4-2 shows the input and output of the TTRT modules. In each
case, the mixer injection signal in the module is tuned 1.75 mc above the
desired transmission frequency. Thus, the frequency spectrum of the i-f
signal is inverted as shown in the illustration. The bandpass of the r-f
amplifiers in the TTRT module is sufficient to pass either the upper or
lower sideband.

The output of the TTRT module is supplied to RF OUTPUT jack J1516.

g. POWER SUPPLY. - The power supply produces regulated +12vdc, -36 vdc

for the operation of the SME. The power supply is energized by power

switch S1512, which is ganged to the AF GAIN control.
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SECTION 5

MAINTENANCE

5-1. PREVENTIVE MAINTENANCE.

Preventive maintenance of the SME consists of routine visual inspection
and cleaning. Cleaning is necessary because dust may accumulate on
certain components and not only reduce efficiency, but also increase com-
ponent wear. Either a vacuum cleaner or a compressed air hose is the
quickest and most effective method of cleaning the unit.

Visually checking the unit when it is opened for cleaning can prevent
downtime due to component failure. Often a deteriorating component will
look bad before it actually affects the operation of the unit. Some indications
of trouble are: discolored components, leaking transformers and capacitors,
dirty or pitted switch and relay contacts, warped printed circuit boards,
and damaged wiring. Any components found in this condition should be

replaced. In addition, all hardware should be checked for tightness.

5-2. TROUBLESHOOTING.

Test equipment required for troubleshooting the SME is listed in table
5-1. Refer to figures 5-1, 5-2, and 5-3 to locate components on the
printed circuit boards or the chassis.

a. QUICK TEST 