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FOREWORD
TMC's General Purpose Receiver, Model SBT-1K(V), consists

of 4 major components as follows:

Qty . Component
1 | ATS-2 Antenna Tuning System
1 PAL-1K Linear Power Amplifier
1 SBE-6 Transmitting Mode Selector
1 VOX-5 Variable Freguency Oscillator

These 4 major components are also included in various TMC
transmitter systems as well as in the SBT-1K(V). To satisfy
this condition most practically, individual manuals on each
unit are written, then combined, as required to cover any trans-
mitter system. The SBT-1K(V) manual is made up of individual

manuals as described in Table of Contents, Model SBT-1K(V).
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Addendum #1 to
SBE-8,-9,-10
Technical Manual
(IN-2008A)

Transmitting Mode Selector Model SBE-6 is super-
ceded and directly replaced by Models SBE-8,-9,-10.
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SECTION 1

GENERAL DESCRIPTION

1-1., FUNCTION

a. GENERAL - Model SBT-1K (V) General Purpose Transmitter

sends CW, AM, SSB and ISB at a conservatively rated output
of 1000 watts PEP (peak envelope power) over the range of
1.75 mc to 32 mc. Tuning is continuously variable and
frequency stability is withiﬁ 1 part in 1 x 105 per day.

The transmitter has a self-contained exciter with sideband
selector controls. Full carrier may be sent with both side-
bands for AM transmission or, in sideband transmission, it
can be adjusted to any percentage down to a fully suppressed
carrier. Two 7.15-kc width audio input channels have the
capacity for sending 4 discrete voice channels in ISB, with
an external multiplexer, or 80 voice-frequency telegraph
channels at 100 WPM (or 40 channels at 200 WPM), national
standard spacing{ Output tuning contréls and a VSWR indicator
enable highly accurate matching of the transmitter to a wide
variety of antenna loads and environmental conditions. A
safety interlock system provides protection for personnel
and equipment. Sequential relays afford a transmitter/
receiver antenna switching system which may be triggered by
a single switch or by voice-control or audio input.

b. COMPONENTS - Referring to the components shown in

figure 1-1 and in the order in which they appear from top
to bottom, their functions are described in the following

paragraphs.



(1) Model ATS-MCU-2 Monitor Control Unit is part of -
Model ATS-2 Antenna Tuning System. This unit matches the
transmitter to the antenna through use of controls and
indicators. Resistance and reactance settings are monitored
on a multimeter which may be also switched to register
ambient humidity. The large indicator in the middle is a
VSWR (voltage standing wave ratio) indicator with two needles
and scales to indicate forward and reflected power. A third
reading of VSWR is had by the intersection of fhe two needles
on the VSWR scale.

(2) Model RFD-2 is the amplifier component in the
PAL-1K (M) Linear Power Amplifiersystem. This unit amplifies
the 1.75~ to 32-1:c output from the SBE-6 exciter.

(3) Model VOX-5 Variable Frequency Oscillator is a pre-
cise, direct reading, variable frequency oscillator with high
stability. It supplies a continuously adjustable 2-4 mc in-
jection frequency to the SBE-6 exciter, thus providing a
multitude of carrier frequencies through the 1.75- to 32-mc
range.

(4) SBE-6 TranSmitting Mode Selector is the exciter unit
in the transmitter. From two audio input channels or mike in-
put it translates intelligence into single or independent side-
bands with suppressed carrier or any degree of carrier in the
1.75- to 32-mc range. It also generates the conventional AM
signal and may be operated with a hand keyer for CW trans-

mission.



(5) Directly below the SBE-6 exciter unit is the
SBE-6 Power Supply, furnishing plate, filament and bias
voltages to the exciter.

(6) Model PS-4A Low Voltage Power Supply is part of
PAL-1K (M) Linear Power Amplifier and supplies the RFD-2
unit with bias and mid-voltages.

(7) Model APP-4 Auxiliary Power Panel, besides
functioning as a distributor for line voltage to the drawer
units, also contains wiring connections and terminal blocks
on the rear of the unit for connection of a variety of
equipment external to the SBT-1K(V). Audio inputs and ex-
t-:rnal hand keyer connections are made here with additional
connection points for wiring the SBT-1K(V) into a larger
transmitter system and/or a transmitter/receiver system
utilizing two antennas or a common antenna. Associated
~with this latter function are relays located in the AX-198
RF Output Chassis at the top of the rack mounted in back of
the ATS--MCU-2 unit.

(8) Model PS-5 High Voltage Power Supply is part of
PAL-1K (M) Linear Power Amplifier and supplies the RFD-2
unit with high plate voltages.

1-2, PHYSICAL DESCRIPTION

Model SBT-1K (V) General Purpose Transmitter is contained
in a single rack. Two types are available, varying only in

overall height and installation method as follows:

1-3



Model Type Overall Height

SBT-1K(V)-B Base Mounted 74-3/4 inches
SBT-1K (V) -S Shock Mounted 73-3/4 inches

The base mounted model (shown in figure 1-1) comes equipped
with its own removable mounting base (3-1/4 inches high).

The shock mounted model is the same as the base mounted model
with a set of 4 shock mounts replacing the mounting base at
the bottom and 2 shock mounts located at the top of the rear
rack wall. Both models measure 20-5/8 inches wide x 24-1/2
inches deep. The major components are removable and mounted
on tilt-type drawer slides. A full-length door on the rack
provides access to interconnecting wiring. The SBT-1K(V)
contains its own forced-air cooling system, consisting of

an intake blower and air filter on the rear rack door, blowers
for‘the power amplifier tube and high voltage components in
the PAL-1K(M) and a filtered air exhaust at the top of the
rack.

TABLE 1-1. ELECTRICAL CHARACTERISTICS, SBT-1K(V)

Output Power: 1000 watts PEP (peak envelope
power) for all modes

Frequency Range: 1.75 to 32 megacycles

Modes of Operation: CW, SSB, ISB and AM (sic¢- -

band modes with suppressed
carrier or any degree of
carrier)

Output Impedance: Will match any unbalanced
load from 70 to 150 ohms
at +20 degrees in the range
of T.75 to 4 megacycles
and any unbalanced load
from 50 to 600 ohms at +45
degrees in the range of 4
to 32 megacycles,

1-4



TABLYL 1-1,

ELECTRICAI. CHARACTERISTICS, SBT-1K(V) (cont)

Frequency Stability:

Carrier Insertion:

Unwanted Sideband
Rejcction:

Audio Response:

Audio Input:

Tuning:

Voice-controlled

transmission:

ALDC:

Harmonic Suppression:

Within 1 part in 1 x 10% per day.

~55 db to full output

1000 cps tone at least 60 db’
below PEP

Flat within 3 db from 350 to
7,500 cps range.

a. Two 600-ohm channels balanced
~  or unbalanced, -20 dbm to
+20 dbm,

o

One 500,000-ohm input for
crystal or dynamic mike,
-50 dbm for full output.

All tuning and bandswitching
controls on front panels
(no plug-in components)

For sideband signals containing
carrier suppressed below 30%

An automatic load and drive
control limits distortion
during high drive peaks or
load changes.

2nd harmonic at least 40 db
below PEP

3rd harmonic at least 50 db
below PEP

1.75-30 mc: Distortion at
least 40 db below either tone
of a standard two-tone test

30-32 mc: Distortion at least
35 db below either tone of a
standard two-tone test



TABLE 1-1., ELECTRICAL CHARACTERISTICS, SBT-1K(V) (cont)

Safety Features: a., Full interlock protection
b. Full overload and fuse
protection
Environmental
Conditions: Designed to operate in any

ambient temperature between
00 and 50°C, and any value
of humidity up to 90%

Power Consumption: 2,120 watts average

1-6



SECTION 2

INSTALI.ATION

2-1. INTRODUCTION.

Each SBT-1K(V) transmitter has been tested and calibrated
as a complete system before shipment. Upon shipment it is
disassembled and packed into crates. It is only necessary
to unpack and reassemble the equipment as outlined in the
following paragraphs. Recalibration of the individual rack
mounted units is not necessary.

2-2, INITIAL INSPECTION.

The complete SBT-1K(V) will arrive in crates containing
components as listed in table A in the Appendix section of
this manual. Inspect each crate and its contents immediately
for possible damage. Unpack the equipment carefully. Inspect
all packing material for barts which may have been shipped as
"Joose 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 the furnishing
of replacement parts,

2-3. RACK INSTALLATION.

a. LOCATION.- Adequate ventilation must be provided; oper-

ation of the transmitter in a poorly ventilated room will cause
the surrounding temperature to become too high. The room (or
van), in which the SBT-1K(V) is located, should have a éeiling
height of at least 8 feet. A clearance of about two feet at
the reaxr of the rack is needed for opening the service door.

The distance between the transmitter and antenna is not critical,



due to the antenna tuning system feature in the SBT-1K(V).
The ATS-TU-2 Tuner (part of ATS-2 Tuning System) is a
weatherproof unit mounted adjacent to the antenna as des-
cribed in paragraph 2-7k.

b. INSTALLATION.- Refer to figure A in Appendix. The

four threaded holes on the top side of the rack and the
four eyebolts included in the shipment are for lifting the
rack with a crane hoist. The base-mounted rack is bolted
to its own base. In the shock-mounted model, the four
threaded holes in the two channels in the bottom of the
rack are for the 4 shock mounts at the bottom. The two
holes in the rear rack wall near the top edge are for the
two top shock mounts. To install the shock-mounted mode%
rather than drill all 6 holes at once, first use the base
shock-mount pattern in figure A (Appendix) for drilling in
the floor or mounting base. Then hoist the rack onto the
base mounts, assemble the transmitter and allow it to settle
with its own weight before drilling for the two top shock-
mounts. The two holes in the structure may then be matched
to the transmitter in its static position thus énsuring a
good shock~-mount installation.

'2-4. MODIFICATION FOR 230 VAC LINE.

a. GENERAL. -~ The SBT-1K(V) is factory-wired for 115 VAC

50/60 cycle, single phase line voltage unless specified as
otherwise on order. If line voltage is 230 VAC 50/60 cycle,

single phase, refer to paragraphs 2-4b through 2-4g for modi-



fication of SBT-1K(V) wired for 115 VAC.

b. PAL-1K(M). - Referring to figure 2-la, relocate wiring

connections at CB701 circuit breaker and T701 transformer

in the PS-4A Low Voltage Power Supply. Relocate wiring con-
nections at T401 transformer in the PS-5 High Voltage Supply
as shown in figure 2-1b. Do not change any fuse values.

c. SBE-6., - Relocate jumpers at T401 and T402 transformers
in the SBE Power Supply unit as shown in figure 2-lc. Replace
3-amp MAIN fuse (F402) cartridge with a 1-1/2 amp fuse cartridge
(TMC part number FU-102-1.5). Replace 2-amp OVEN fuse (F401)
cartridge with a l-amp fuse cartridge (TMC part number FU-102-1).
Relocate jumpers at TB10l oven heater terminal block in the
SBE-6 exciter unit as shown in figure 2-1d.

d. VOX-5. - Relocate wiring jumpers at T10l transformer
and oven heater circuitry as shown in figure 2-le. Replace
3-amp OVENS fuse (F101) cartridge with a 1-1/2 amp fuse cart-
ridge (TMC part humber FU-100-1.5). Replace 2-amp POWER fuse
(F102) cartridge with a l-amp fuse cartridge (TMC part humber
FU-100-1). |

e. ATS-2, - Relocate jumpers at E101 terminal block in

bV PN

A D) . e + " 3
ATS-MCU-2 Monitor how n fi

.
1IOWh 1n ure 2-1 Re-

_Lgu = A A e [ e
place 2-amp fuse (F101l) cartridge with a l-amp fuse cartridge
(TMC part number FU-100-1).

f. APP-4, - Change bus straps at CB501 as shown in figure

2-lg.



2-5. ASSEMBLY OF TRANSMITTER,

Install components as shown in figure 1-1 and make cable
connections as shown in figure B in Appendix. In some cases,
some of the smaller parts may be assembled in shipment. The
AX-198 RF Output Chassis arrives installed in the rack.
ATS-CU-2 Directional Coupler mounts on the AX-198 RF Output
Assembly cover by its own connectors and E203 output terminal
on RFD-2 Amplifier automatically couples with E602 connector
on AX-198 when the RFD-2 unit is pushed all the way into fhe
rack (see figure 2-5). The RFD-2, PS-4A, SBE-6 and VOX-5
units are slide-mounted. The SBE-6 Power Supply, ATS-MCU-2
Monitor Control Unit and APP-4 Auxiiiary Power Panel.are
mounted by their front panels. Follow.this general prdcedure
for installing the slide-mounted units (see figure 2-2):

(1) Set the component in position on the tracks.

(2) Slide the component on the tracks until the release
button catches.

(3) Press the releése buttons and push the component
into the rack until the release buttons engage the holes in
the equipment.

(4) When all the components have been installed and
cabled, press the release buttons and push the component
into the rack. To prevent the cables extending from the
RFD-2 Amplifier and PS-4A Low Voltage Power Supply from
snagging, utilize the take-up reels mounted at the top

of the AX-198 RF Output Chassis above the service door and



in the right frame of the service door, respectively. The
PS-5 High Voltage Power Supply mounts at the bottom of the
rack. The two channels on the bottom of the PS-5 mate with
the two channels on the rack floor to provide tracks. Slide
the unit into the rack on the tracks and secure by panel
'mounting screws. The PS-5 channels have slots in the rear
Which engage with two threaded studs in the rack channels.
Secure these two points by tightening the nuts on the studs,

2-6., INITIAL ADJUSTMENTS,

The SBT-1K(V) has been factory tested and adjusted before
disassembly for crating. No initial adjustments of chassis-
mounted variable components are necessary before operation.

2-7. CONNECTION OF EXTERNAL EQUIDPMENT.

a. INTRODUCTION.- The APP-4 Auxiliary Power Panel is a

standard modular unit present in al! of the SBT-1K series

of transmitters. Besides functioning as a distributor for
line voltage, it contains wiring enabling connections for
many variations of equipment external to the SBT-1K and re-
mote control features. Except for antenna and receiver con-
nections at J609 and J606 on the AX-198 RF Output Chassis
and MIKE connection on the SBE-6 panel, all external con-
nections may be made at two terminal blocks, E501 and ES02,
located at the rear of APP-4. Figure 2-3 and the following
paragraphs illustrate the possible external connections to

SBT~-1K (V).



b. REMOTE TRANSMITTER PLATE RELAY.- Terminals 1 and 2

of E501 are provided for attéchment to the coil of a relay
supplying plate voltage to an additional stage of RF ampli-
fication external to the SBT-1K(V), if required. Such a
relay might be employed in larger transmitter systems of
which the SBT-1K(V) would be a sub-assembly. The connec-
tion enables control of the entire transhitter system
either by means of the XMTR OFF/ON switch at the SBE-6 con-
trol panel or by the voice-operated control (VOX) feature
(see paragraphs 3-3 and 4-4).

¢. REGULATED 115 VAC.- Terminals 3 and 4 are availahble

for an extension source of the regulated 115 VAC generated
in the PS-4A Low Voltage Power Supply, if required.

d. EXTERNAL INTERLOCKS.- Terminals 5, 6, 7 and 8 are

provided for connection of additional safety interlock/s
external to the SBT-1K(V) transmitter (see paragraph 4-4),
if required. Such additional interlock/s will be in series
with the SBT-1K(V) interlocks and form another link in the
interlock circuit. When these terminals are not used in
this way, the jumpers across all 4 terminals remain in
place.

e. PUSH-TO-TALK SYSTEM.- Terminals 9 and 10 are provided

for a push-to-talk button attachment. A push-to-talk system
may be used in lieu of or along with the voice-operated (VOX)

circuit available in the SBE-6 unit (see paragraph 3-3).



f. RECEIVER SQUELCH, - Terminals 11 and 12 are provided

for the attachment to a receiver audio output, if receiver
"squelch" is desired when using the VOX (voice-operated)
feature in the SBE-6 unit. Receiver squelch is used in
order to prevent sound from a nearby receiver or other
source from automatically actuating the VOX circuit through
the microphone.

g. AUDIO INPUT - CHANNELS 1 AND 2. - Terminals 13 through

20 are provided for the attachment of two separate sources
(or channels) of intelligence. Each channel connection re-
presents 600-ohms impedance. Figure 2-3 illustrates con-
nections for either balanced or unbalanced inputs.

h. KEY LINE, - Terminals 21 and 22 are provided for the

attachment of a keying device in CW mode of transmission.
Pushing down on key grounds the cathode circuit of V118 1st
RF Amplifier in the SBE-6 exciter unit, enabling it to operate.

i. RECEIVER MUTING, ~ Terminals 23, 24 and 25 are provided

for a receiver muting feature. The purpose of this feature
is to automatically disable the receiver when the transmitter
is sending and enable it when the transmitter is set to

STANDBY condition by means of the PS-4A TRANSMITTER VOLTAGES

switch. Terminals 23 and 24 make contact with each other
through a relay (K601) in AX-198 RF Output Chassis to enable
the receiver when the transmitter is off (terminals 24 and
25 are disconnected). When transmitter is on (with TRANS-
MITTER VOLTAGES switch at ON), K601 relay connects terminals
24 and 25 to disable the receiver (terminals 23 and 24 are

disconnected).



j. RESERVED TERMINALS,- Terminals 26 through 32 of E502

are present in all standard APP-4 Auxiliary Power Panels
for the interconnection (within certain models of the
SBT-1K series) of necessary equipment for FSK (Frequency
Shift Keying) and FAX (Facsimile) modes of transmission.
Since the SBT-1K(V) transmitter does not transmit FSK and
FAX, these terminals are not used for external connections.

k. ANTENNA,- The ATS-2 Antenna Tuning System consists

of Model ATS-MCU-2 Monitor Control Unit, Model ATS-CU-2
Directional Coupler and Model ATS-TU-2 Tuner. Refer to
figure 2~5. The major unit, ATS-MCU-2, is mounted at the
top of the rack. The AX-198 RF Qutput Chassis is mounted
directly behind ATS-MCU-2 on the inside rack wall above

the rear door. The ATS-CU-2 Directional Coupler is mounted
on the AX-198 box, attached by its electrical connectoré
(see paragraph 2-5). The AX-198 will arrive in shipment
installed in the rack. The ATS-TU-2 Tuner, however, is
installed adjacent to the antenna and the following directions
for connecting the antenna also include installation of the
Tuner.

Refer to figure 2-4, Antenna Installation Diagram. AX-198,
ATS-CU~-2 and ATS-MCU-2 are shown already installed in the
rack. To connect SBT-1K(V) to the antenna, it is necessary
to install (1) the ATS-TU-2 Tuner, (2) a.cable from AX-198
to the Tuner, (3) a cable from ATS-MCU-2 to the Tuner and (4)

a cable from the Tuner to the antenna,



Install ATS-TU-2 Tuner in such a position that the
cable running between E202 bowl connector on the Tuner and
the antenna will not exceed 27 inches in length. The Tuner
(see figure C in Appendix for mounting dimensions) is designed
for outdoor installation and has two watertight terminal tubes
for cable entry from the transmitter.

Cable assembly CA-484 is supplied for connection of the
ATS-TU~2 output to the antenna., The terminal on one end
fits the E202 bowl connector on ATS-TU-2. Cut the free end
of the cable to fit the installation; do not allow length
to exceed 27 inches,

Manufacture and install cable to run from J609 receptaéle
on AX-198 to E203 terminal in ATS-TU-2. Use RG-8/U coaxial
cable (not supplied) and TMC #PL-150 plug (supplied).

NOTE

Do not substitute another plug
for PL-150. This plug has a
special flange that pushes in

a plunger, when coupled to J609
on AX-198, thereby closing one
of the interlock microswitches
necessary for operation of the
transmitter.

Pass the cable out of the transmitter rack through any of
the four knockout holes in the top of the rack. Use TMC
#P0-182 watertight tube (supplied) to bring the cable into
the Tuner. Detailed directions for installing the water-

tight tubes are included in the ATS-2 manual, in Section 2,



If either CA-541 (plain) or CA-729 (armored) cable
assembly has been supplied (on special order) install this
cable between J101 receptacle at ATS-MCU-2 and E201 terminal
block in ATS-TU-2. If this cable has not been supplied, the

SBT-1K(V) shipment will include the following parts for mak-

ing one:
Qty T™MC Part No. Name
1 MS3106A20-27P Plug (P101)
1 MS3057-12A Cable Clamp
10 TE-120-2 Terminal Lug
Wire cabie in accordance with figure D (in Appendix). Con-

nect cable as shown in figure 2-4, passing it through a
knockout hole in the top of the rack and using #P0-181 water-
tight tube for entry into the ATS—TU—Z tuner. Referring to
wire numbers shown in figure D, wire #1 is connected to term-
inai #1 of E201, wire #2 is connected to terminal #2, etc.

1. TRANSMITTER/RECEIVER ANTENNA.- RF receptacle J606 on

the AX-198 RF Output Chassis and mating plug TMC #UG-260/U
are provided for connecting the transmitting antenna to a
receiver input, thus making the transmitting antenna double
for a receiving antenna. With this connection, K601 antenna
relay in AX-198, actuated by the PS-4A Low Voltage Power
Supply TRANSMITTER VOLTAGES STANDBY/ON switch, switches the
antenna from transmitter to receiver system and back. When
the t ansmitter is sending, the antenna is connected to the
transmitter and disconnected from the receiver. When the

transmitter is not sending, the antenna is disconnected from



the transmitter and connected to the receiver.

m, MIKE. -~ The MIKE jack on the SBE-6 control panel is

for the connection of a 50,000-ohm high impedance crystal
or dynamic microphone, If microphone has a push-to-talk
button on it, see paragraph 2-7e for wiring in this feature.

n. EXTERNAL ALDC. -~ When the ALDC switch located at the

rear of RFD-2 Amplifier is placed in INT position, the out-
put of the amplifier acts on its own input stage to effect
ALDC (automatic load and drive control). When the ALDC
switch is placed in EXT position, the ALDC signal is, in-
stead, routed to the SBE-6 exciter to control its‘output
level. The latter position (EXT) is preferable when the
RFD-2 is used in the SBT-1K(V), since it is more effective

in preventing overdrive conditions in the RFD-2,
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SECTION 3

OPERATOR'S SECTION

3-1. PRELIMINARY CONSIDERATIONS.

a. GENERAL. - Before proceeding to '"turn on', tune or

operate the SBT-1K(V) transmitter, certain preliminary
considerations should be taken in order to protect equip-
ment and personnel and to save time in tuning. The con-
siderations are:

(1) Modes of Transmission

(2) Functions of Components

(3) Functions of Controls

(4) Warm-up Time for Frequency Stability

(5) Power Amplifier Tﬁbe Protection

(6) Safety Interlock Systenm

b. MODES OF TRANSMISSION. - There are six modes of

transmission available. These are:
(1) CW (Keyed Carrier)

(2) SSB (Single Sideband) with fully suppressed
carrier

(3) SSB (Single Sideband) with partial carrier

(4) ISB (Independent Sidebands) with fully suppressed

ryriexr

¢l
'Y

(5) ISB (Independent Sidebands) with partial carrier
(6) AM (Both sidebands with full carrier)
The operator should inspect the connection points out-

lined in paragraphs 2-7b through 2-7n to establish that the



appropriate external equipment is attached to the SBT-1XK (V).
For the CW mode, the key line connection is required. For
AM and sideband modes, either the mike connection or audio
input (channels 1 and/or 2) connection is required. In
addition, other connections (ie: receiver squelch, receiver
muting, transmitter/receiver antehna, push-to-talk, etc.)
result in variations of operation, as described in para-
graph 3-3.

c. FUNCTIONS OF COMPONENTS. -

(1) A1l Modes: Refer to figure 4-1, Functional Block

Diagram. In all modes of transmission, the carrier is tuned
up first, even though it may be suppressed in transmission,

as in some sideband modes. The carrier is generated by

the SBE-6 and VOX-5 and amplified by the PAL-1K(M). The ATS-2
matches the impedance of the transmitter output to the antenna
to a highly accurate degree and contains an indicator which
shows forward and reflected power and VSWR, simultaneously,
for this purpose.

(2) CW Mode. - A head keyer enables and disables the

SBE-6.

(3) SSB Mode. - An audio signal from CHANNEL 1, CHANNEL 2

or MIKE input is injected into either the upper or lower side-
band at SBE-6. The carrier is either suppressed or adjusted
to some percentage and the signal is stépped up into the 1,75
to 32 megacycle range and amplified by the PAL-1K(M).

(4) ISB Mode. - Two separate audio intelligence sources

from CHANNELS 1, 2 or MIKE input at SBE-6 are injected into



upper and lower sidebands. The carrier is either suppressed
or adjusted to some percentage and the signals take the

same course as in SSB.

(5) AM Mode. - An audio signal from CHANNEL 1, CHAN-

NEL 2 or MIKE input at the SBE-6 modulates the carrier.
The signal is stepped up into the 1.75 to 32 megacycle range
and amplified by PAL-1K(M).

d. FUNCTIONS OF CONTROLS. - Refer briefly to the Oper-

ator's Section of the PAL-1K(M), SBE-6, VOX-5 and ATS-2
manuals for control functions. Since only the variable
2-4 mc master oscillator portion of the VOX-5 is used, the

following VOX-5 controls are ineffective on the SBT-1K(V):

HFO/ON switch HFO/BAND MCS switch
IFO/ON switch "HFO/XTAL FREQ knob

BFO/ON switch HFO/XTAL/VMO/1/2/3 switch
HFO/TUNING knob HFO/0UTPUT knob

e. WARM~UP TIME FOR FREQUENCY STABILITY. - Temperature

sensitive frequency determining components for the SBT-1K(V)
are located in ovens in the VOX-5 and SBE-6 units. After

the frequencies are set, the transmitted frequency will re-
main within the rated stability only if the oven temperatures
have become stabilized. The procedure, therefore, is to

turn on the ovens and allow a 48-hour period of warm-up for
temperature stabilization before tuning the transmitter.

1f, after operating the transmitter, it is intended to use

it again soon, a consequent repetition of the warm-up period

may be eliminated by placing the transmitter in "standby"



condition as described in paragraph 3-4b. This turns off
all power except to the oven elements and thermostats.
To turn the SBE-6 and VOX-5 ovens on for the initial

warm-up period, set switches in positions as follows:

Modglg , Switch Positigg
VOX-5 POWER/ON ON
SBE-6 POWER ON/OQOFF ON
APP-4 MAIN POWER ON/OFF ON

VOX-5 MAIN POWER lamp, INNER OVEN lamp, OUTER OVEN lanmp,
SBE-6 Power Supply lamp, SBE-6 exciter OUTPUT TUNING dial
and OVEN lamp, and APP-4 MAIN POWER lamp will light. The
VOX-5 INNER OVEN and OUTER OVEN lamps and the SBE-6 OVEN
lamp.will remain lighted for severalvhours and then com-~
mence to cycle (on and off). Leave controlé in this‘posi—
tion for 48 hours before tuning the transmitter.

f. POWER AMPLIFIER TUBE PROTECTION. - The PA tube

located in the RFD-2 Amplifier should not be powered up
and down rapidly or inadvertently; this may result in
too-rapid heat changes in the tube and shorten the 1ifé of
the tube. A systematic procedure of tuning, operating and
"'shut~down" procedure should be adhered to as described in

L S o P -
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g. SAFETY INTERLOCK SYSTEM. - A series of mechanical

and electrical interlock points run through the SBT-1K(V)
system., If ali the interlocks are closed, the transmitter
can operate. If any one of the interlocks open, the high
voltages are shut off and the transmitter cannot operate.

The purpose of this system is to protect personnel from



shock and protect the equipment from overload conditions,
rack blower failure, arcing at PA BAND switch and no load
conditions (see table 4-1).
Before tuning the transmitter, check to ensure that
the following conditions exist: -
(1) RFD-2 Amplifier is secured in rack.

(2) PS-5 High Voltage Power Supply is secured
in rack.

(3) Top and bottom covers of RFD-2 are secured
in position.

(4) Top cover of PS-5 is secured in position,
(5) PS-5 blower door is closed on front panel.

(6) Cable to ATS-TU-2 Tuner is connected at J609
receptacle on AX-198 RF Output Chassis in
rack (above rear door).

(7) Either antenna or dummy load is connected to
E202 bowl connector on ATS-TU-2 Tuner.

(8) Rear door on rack is securely closed.
WARNING

Do not attempt to override
any part of the interlock
system, in order to inspect
the interior of the trans-
mitter, once it has been
turned on. Extremely danger-
ous voltages are present.

3-2. TUNING PROCEDURE.

a. TUNING TABLES. - Table 3-1 outlines the procedure

for tuning the transmitter for the carrier frequency.
In all modes of transmission the carrier is tuned first,
even though it may be suppressed in transmission as in

some of the sideband modes. Tables 3-2 through 3-5



include additional step: for tuning CW, SSB, ISB and AM

modes.

b.. GENERAL NOTES ON TUNING.

(1) Setting VOX-5 Frequency. - When the SBT-1K(V)

output carrier frequency has been determined, the follow-

ing method is used to calculate the VOX-5 2-4 mc output

frequency:
Where F, = SBT-1K(V) output carrier frequency
(in mc)
Where N* = SBE-6 BAND MCS dial setting (bottom
figure under range in which F, falls)
Where Fi .y = VOX-5 output frequency, ie: setting

as it appears on MASTER OSCILLATOR
FREQUENCY counters (in mc)

When FC falls within 1.75- to 4.25-mc range:

F = Fc + .250

vVOx
When FC falls within 4.25- to 32.25-mc range:
Foox = 2N + .250 -Fc
Example: - The carrier frequency F, = 10 megacycles.
When SBE-6 BAND MCS dial is rotated to the 8.25-10.25 range,
"6" appears as bottom figure. VOX-5 setting is the~ calcu-
lated as follows:

Fyox = 2N + .250 -F,.

¥
VOX

12 + .250-10 = 2.250 megacycles
Example: - The carrier frequency FC = 3 megacycles.

In the 1.75- to 4,25-mc range, the "2N" term is not used and the

*Obtain "N" by rotating SBE-6 BAND MCS dial setting to

obtain frequency range reading in which F_, falls. '"N"
. . s . ¢

figure is printed directly below range.



VOX-5 setting is calculated as follows:

Fyox = F, + .250

I

F
vox

(2) SBE-6 Output Level Settings. - When tuning the

3 + .250 = 3,25 megacycles

SBE-6, avoid exceeding the "100%" marking on the SBE-6
output meter, whether sending one sideband, both side-
band and carrier. Considerable distortion from inter-
modulation may result otherwise,

(3) Voice Operated Transmission. - The SBE-6 VOX

GAIN knob (not to be confused with the VOX-5) is for set-
ting up the transmitter for voice-operated on-off control
after the transmitter has been tuned. It may be used in
SSB transmission in which the carrier component does not
exceed 30% of PEP (peak envelope power). Procedure for
setting the VOX GAIN knob is described in table 3-3.

(4) Tuning Charts. - The "tuning chart'", mentioned

in step 20 in table 3-1, is a separate sheet included
in the SBT-1K(V) shipment. The purpose of the tuning
chart is to give starting points for the RFD-2 PA TUNING

and PA LOADING knobs and PA LOADING switch in order to

ct
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being transmitted. They also vary from unit to:-unit and
therefore the individual tuning chart for each transmitter

is packed separately. The chart is made up for purposes

of factory-testing the RFD-2 amplifier operating into a certain
load with various associated TMC equipment. Therefore, in

the tuning operation, only four columns are used, inter-

preted as follows:



Tuning Chart Reference in
Column Table 3-1

SBE FREQ MCS F.
TWO TONE TEST IPA TUNING PA TUNING knob (RFD-2)
TWO TONE TEST IPA LOADING PA LOADING knob (RFD-2)

TWO TONE TEST IPA LOAD POS PA LOAD switch (RFD-2)

TABLE 3-1. TUNE-UP FOR CARRIER, SBT-1K(V)

STEP MODULE OPERATION

1 ———— Install jumper across terminals
21 and 22 on terminal block E502
on the rear of APP-4. Perform
check on safety interlock system
per paragraph 3-1f. If transmitter
has been shut off completely,
perform 48-hour warm-up of ovens
per paragraph 3-1d.

ATS-MCU-2 POWER switch to OFF.

2

3 RFD-2 ALDC knob fully ccw.

4 VOX-5 ON/BEAT switch down (off).

5 SBE-6 VOX GAIN and SQUELCH GAIN knobs
fully ccw. XMTR/ON/OFF switch to
OFF. LSB/OFF/CH 1/CH 2/MIKE and
USB/OFF/CH 1/CH 2/MIKE switches
to OFF., CARRIER INSERT and OUT-
PUT knobs fully ccw.

6 PS-4A PA OVERLOAD/PLATE, PA OVERLOAD/

SCRN GRID and PA OVERLOAD/CONT
GRID circuit breakers to ON.
FINAL VOLTAGES switch to OFF.
TRANSMITTER VOLTAGES switch to
STANDBY. MAIN POWER switch to
ON. ‘



TABLE 3-1.

TUNE-UP FOR CARRIER, SBT-1K(V) (cont)

STEP

MODULE

OPERATION

10

11

12

RFD-2

PS~-4A

RFD-2

PS-4A

SBE-6

Check PA FIL PRI meter for a
reading within the red mark on
the dial. 1If necessary, make
adjustment with PA FIL PRI ADJUST
switch to bring reading within
red mark,

Set MULTIMETER switch to PA DC
BIAS V x 10 and observe MULTI-
METER. Indication should be.
around 100 on red scale.

Set TRANSMITTER VOLTAGES switch
to ON., TRANSMITTER VOLTAGES
lamp should light,if 3 minutes
have elapsed since MAIN POWER
circuit breaker was switched to
ON (step 6). Set FINAL VOLTAGES
switch to ON. FINAL VOLTAGES
lamp should light.

Set MULTIMETER switch to PA DC
SCREEN V x 10 and observe MULTI-
METER. Indication should be

500 on green scale. Set MULTI-
METER switch to PA DC PLATE

V x 100 and observe MULTIMETER.
Indication should be about 3000
on black scale. Observe PA
PLATE CURRENT meter. Indication
should be around 220 milliamperes.

Set FINAL VOLTAGES switch to OFF.
FINAL VOLTAGES lamp will go out.
Set TRANSMITTER VOLTAGES switch

to STANDBY. TRANSMITTER VOLTAGES
lamp will go out.

BAND MCS switch to bring carrier
frequency (F,) range on BAND MCS
dial.




TABLE 3-1. TUNE-UP FOR CARRIER, SBT-1K(V) (cont)

STEP MODULE OPERATION

13 VOX-5 Compuie VOX-5 frequency setting

(F ) based on F_ (carrier fre-
VOX . -

quency) as descrlged in paragraph
3-2b (1). BEAT switch to ON.
ZERO BEAT lamp will light. Turn
MASTER OSCILLATOR FREQUENCY knob
to bring counter reading up to
nearest 50-kc increment below
Fyox+ Then adjust CALIBRATE
knob to point that causes ZERO
BEAT lamp to blink as slowly as
possible.* Lock CALIBRATE knob
with LOCK disc. Turn MASTER
OSCILLATOR FREQUENCY knob to
bring counter readings up to

F . Lock with LOCK knob. Set
vox

BEAT switch to OFF. ZERO BEAT
lamp will go out.

14 R¥D-2 DRIVER BAND and PA BAND knobs for
FC range, _
15 SBE~-6 MF XTAL switch to VMO. LSB and

USB GAIN knobs fully ccw. OUT-
PUT knob to 0. EXCITER switch
to ON. EXCITER lamp will light.
CARRIER INSERT knob fully cw.
METER SW switch to MF. Set MF
TUNING knob to bring reading on
lower half of main tuning dial
to equal VOX-5 MASTER OSCILLATOR
FREQUENCY setting. Set center
part of OUTPUT TUNING knob to
appropriate range reading for
F.. Set outer disc of OUTPUT
TUNING knob to bring reading on
upper half of main tuning dial
to equal a point slightly lower
than F,. Then readjust MF TUNING
knob to obtain peak on output
meter, If necessary, decrease
CARRIER INSERT knob setting to
avoid an off-scale reading.
Lock MF TUNING knob with LOCK

*1f preferred, headset at PHONES jack may be used to
detect "zero beat" point.

3-10



TABLE 3-1.

TUNE-UP FOR CARRIER, SBT-1K(V) (cont)

STEP

MODULE

OPERATION

15
(cont)

16

17

18

19

20

N
ot

PS-4A

RFD-2
SBE-6

RFD-2
SBE-6

SBE~-6

RFD-2

disc. Set METER SVW switch to RF.
Turn up OUTPUT knob slightly to
obtain indication on output meter,.
Adjust center part of OUTPUT
TUNING knob to obtain peak on out-
put meter. Return OUTPUT knob to
0. '

TRANSMITTER VOLTAGES switch to
ON., TRANSMITTER VOLTAGES lamp
will light.

MULTIMETER switch to RF 1ST AMPL
PLATE V x 1. Turn up SBE-6 0OUT-
PUT knob slightly to obtain an
indication on MULTIMETER black
scale. Adjust 1ST AMPL TUNING
knob for peak on MULTIMETER.

MULTIMETER switch to RF PA GRID
V x 10, Adjust SBE-6 OUTPUT
knob to obtain an indication on
MULTIMETER red scale. Adjust

PA GRID TUNING knob for peak on
MULTIMETER.

Return OUTPUT knob to O.

Refer to tuning chart shipped
with SBT-1K(V) (see paragraph
3-2b (4). Set PA TUNING knob,
PA LOADING knob and PA LOADING
switch to positions indicated
on chart for FC.

Set POWER switch to SHORT. Set
METER switch to HUM and note
reading on meter. Refer to table
3-3 (35-Foot Whip Antenna Measurs-
ments) and note 1-6 figure as
indicated in "Suggested Ant. Res,
Position" column as applies to

F. as indicated in "MC" column,




TABLE 3-1. TUNE-UP FOR CARRIER, SBT-1K(V) (cont)

STEP MODULE OPERATION
21 for high or low humidity as noted
(cont) on meter reading. Holding METER

switch in RES position, depress
RESISTANCE-OPERATE button -for 2
seconds, release, and observe
meter. Repeat until 1-6 figure
(indicated in table 3-3) reading
appears on meter. Release METER
switch and allow it to return to
REACT position. Then, observing
meter, operate REACTANCE switch
to INCR and DECR to insure that
meter needle follows. Set POWER
switch to X1. Set TUNE/OPERATE
switch to TUNE.

22 PS-4A FINAL VOLTAGES switch to ON.
FINAL VOLTAGES lamp will light.
23 R¥D-2 4 MULTIMETER switch to PA DC
- SCREEN MA x 1.
24 RFD-2 Observing RFD-2 PA PLATE CURRENT
SBE-6 meter, turn SBE-6 OUTPUT knob

slowly clockwise until slight
increase occurs in meter read-

ing.
25 RFD-2 Observing RFD-2 PA PLATE CURRENT
ATS-MCU-2 meter, adjust PA TUNING knob

until a pronounced dip occurs in
meter reading. Indication should
be obtained on ATS-MCU-2 power
meter.

26 ATS-MCU-2 NOTE
SBE-6

Do not allow indication on
power meter to exceed 1/3
scale. Adjust SBE-6 OUTPUT
knob as required to obtain
1/3 scale indication. If
100 watts is exceeded,
ATS-MCU-2 overload relays
will trip, shutting off
transmitter. If this occurs,




TABLE 3-1. TUNE-UP FOR CARRIER, SBT-1K(V) (cont)

STEP MODULE OPERATION
26 NOTE (cont)
(cont)

turn SBE-6 OUTPUT knob clock-
wise, press RESET button and
go back to step 24.

27 ATS-MCU-2 Observing power meter, operate
REACTANCE switch towards INCR
or DECR, as required, to obtain
lowest REFLECTED-WATTS and VSWR
indications.

28 ATS-MCU-2 Observing power meter and using
RESISTANCE/OPERATE switch and
REACTANCE switch as outlined
in steps 21 and 27 respectively,
tune ATS-MCU+2 for lowest VSWR
in each resistance position
(1, 2, 3, 4, 5 and 6). Retune
ATS-MCU-2 to position that pro-
vides lowest VSWR: note resist-
ance position for future refer-

ence.

29 SBE-6 Return OUTPUT knob to O,

30 PS-4A A FINAL VOLTAGES switch to OFF.

31 ATS-MCU-2 TUNE/OPERATE switch to OPERATE.

POWER switch to X10,

32 PS-4A FINAL VOLTAGES switch to ON,

33 RFD-2 - Observing RFD-2 PA PLATE CURRENT
SBE-6 meter slowly turn SBE-6 OUTPUT

knob clockwise to obtain approxi-
mately 300 ma on meter. Note

PA DC SCREEN x 1 indication on
RFD-2 MULTIMETER.

34 RF¥FD-2 Observing PA PLATE CURRENT
meter, adjust PA LOADING knob
until meter reading begins to
rise.




TABLE 3-1. TUNE-UP FOR CARRIER, SBT-1K(V) (cont)

STEP

MODULE OPERATION

35

36

RFD-2 Observing PA PLATE CURRENT meter,
adjust PA TUNING knob for dip
in reading.

NOTE

When performing step 36, adjust-
ment of PA TUNING knob causes
less dip in PA PLATE CURRENT
meter (noted in step 35) as
loading is increased.

CAUTION

At no time during final adjust-
ment (step 36) should screen
grid current (registering on
RFD-2 MULTIMETER) be allowed

to exceed full scale. If
PAL-1K(M) turns off automatically
as « result of PA overload (indi-
cated by circuit breakers and
TRANSMITTER VOLTAGES and FINAL
VOLTAGES lamps), reduce SBE-6
OUTPUT knob setting before reset-
ting associated circuit breakers.

SBE-6 Repeat steps 33, 34 and 35 until

RFD-2 desired output power (indicated

ATS-MCU-2 on FORWARD WATTS scale of
ATS-MCU-2 power meter) is obtained
with minimum drive (indicated on
SBE-6 output meter). Note PA DC
SCREEN MA x 1 reading on RFD-2
MULTIMETER. RFD-2 PLATE CURRENT

readings will increase,

NOTE
Assuming a VSWR of 1.5 or less,
proper tuning and loading for
1000 watts output power should
show: -




TABLE 3-1. TUNE-UP FOR CARRIER, SBT-1K(V) (cont)

STEP MODULE OPERATION
36 NOTE (cont)
(cont)
FORWARD-WATTS - - - - - approximately 1000
REFLECTED-WATTS- - - - - approximately 50
PA DC SCREEN MA x 1
on MULTIMETER - - - - approximately 50 ma
or lecss
PLATE CURRENT - - - - = approximately 650 ma
37 SBE-6 Return OUTPUT knob to O.
38 ATS-MCU-2 POWER switch to SHORT.

TABLE 3-2. TUNING PROCEDURE FOR CW, SBT-1K(V)

STEP MODULE OPERATION

1 e Perform 38 steps as described in
table 3-1, ‘Tune-up for Carrier,
with a closed keyer in place of
the jumper across terminals 21
and 22 on terminal block E502 on
the rear of APP-4.

2 e Manipulation of key enables/dis-
ables SBE-6's first r-f ampiifier,
generating keying of carrier,




TABLE 3-3. TUNING PROCEDURE FOR SSB*, SBT-1K (V)
STEP MODULE OPERATION
1 Perform 38 steps as described in
table 3-1, Tune-up for Carrier.
Note FORWARD and REFLECTED WATTS
and VSWR readings in step 36.
2 PS-4A Check to ensure that FINAL VOLT-
AGES switch is OFF.
3 SBE-6 USB switch to OFF. LSB switch to

CH 1. LSB GAIN knob to mid-posi-
tion. CARRIER INSERT knob to "O".
METER SW switch to RF. Turn up
OUTPUT knob to obtain usable
reading on SBE-6 output meter.
Adjust LSB GAIN knob to obtain
maximun of 100% on test audio
peaks. Then adjust CARRIER IN-
SERT and OUTPUT knobs as follows
for desired degree of carrier
insertion: -

For fully suppressed carrier,
leave CARRIER INSERT knob at "O".
For any degree of carrier insert-
ion, use OUTPUT knob to reduce
audio peaks on meter by an amount
on the "%" scale equal to the
carrier insertion percentage de-
sired; then return the reading
up to '"100%" with the CARRIER
INSERT knob.

Example: For 10% carrier inject-

- Ton (carrier down 20-db from full

power), set OUTPUT knob to obtain
"90%" on audio peaks with CARRIER

INSERT knob set at "0"; then rotate
CARRIER INSERT knob clockwise until

audio peaks rise to "100%".

* For CHANNEL 1 information sent out on LSB; for CHANNEL 2
or MIKE on LSB or USB, use corresponding controls.



TABLE 3-3. TUNING PROCEDURE FOR SSB, SBT-1K(V) (cont)

STEP MODULE

OPERATION

4 SBE-6

5 SBE-6

6 PS--4A

7 ATS-MCU-2

8 ATS-MCU-2
SBE-6

9 ATS-MCU-2

10 RFD-2

If MIKE input is used and VOX
(voice-operated transmission) con-
trol is desired*, set EXCITER
switch to STANDBY. Then, speaking
into mike and observing EXCITER
lamp, adjust VOX GAIN knob so that
reasonably strong speech lights
EXCITER lamp. If, when using VOX
control, it is also planned to

use the receiver SQUELCH feature,
adjust SQUELCH GAIN knob so that
extraneous noises reaching the
mike from the receiver do not
light EXCITER lamp.

Return OUTPUT knob to "O".

FINAL VOLTAGES switch to ON. FINAL
VOLTAGES lamp will light.

POWER switch to X10. TUNE/OPERATE
switch to OPERATE.

Observe A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>