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SWVR-1K Standing Wave Ratio Indicator
PAL-350 Linear Power Amplifier
53-8 Transmitting Mode Selector
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Goniiil DESCRIPTION

Joennical Materiel Corporation Model SBT-350V(A)

Dooscoo Uronomivier, shown in figure 1-1-1, is contained
. wo o owrooes are available, varying only in
wiion and coverall neight as follows:

i Y Overall Height

(-5 {Bnce lounted) 62 1/2 inches

T1.3=5 {Shock Mounted) 61 1/2 inches

- 5
~ U P oo P Pt ~

sourted model {shown in figure 1-1-1) comes equipped

ting base (3 1/4 inches high).

h] -
A P A I SO
Lo EmSveas Sie Tour

»

~ole o monvoed model is the same as the base mounted model
~:T o7 L zhock mounts replacing the mounting base at

“om ond 2 shock mounts installed at the top of the rear

Zoon nodels measure 20 5/8 inches wide X 24 1/2 inches

nt comncnente are removable and are mounted on drawer

contains its own forced-air cooling

T two intzke blowers and an air filter.

N

~ou macik door, 2 blower for the power amplifier tubes

Z.0~350, =2nd = Tiltered air exhaust at the top of the

oo TreonianitTer is manufactured in accordance with

r.s wherever practicable. All parts meet

22 the nignest quality standards.

1-1-1



1-1-2. FUNCTIONAL DESCRIPTION

a. Overall Function. - The SBT-350V(A) is a general purpose
transmitter with a conservatively rated output of 350 watts
PEP (Peak Envelope Power) and a frequency range of 2 to
32 megacycles. By selection made at its front panel controls,
it transmits in the following modes:

SSB (single sideband with voice or audio signal input
and fully suppressed or partial carrier).

ISB (independent sidebands with voice or audio signal
input and fully suppressed or partial carrier).

AM (equivalent amplitude modulation with voice or
audio signal input).

CW telegraphy (keying of carrier).
b. Component Functiong. - Referring to the components shown

in figure 1-1-1 and in the order in which they appear from

top to bottom, the functions are described in the following

paragraphs.

(1) Model SWR-1K Standing Wave Indicator provides
accurate indication of the voltage standing wave
ratio in the antenna system and simulfaneously
provides indications of forward and reflected power.

(2) Model RFA-1 is the amplifier in the PAL-350 Linear
Power Amplifier. This unit amplifies the output of
the SBE-8 exciter up to 350 watts (PEP).

(3) Model SBE-8 Transmitting Mode Selector is the exciter
unit in the transmitter. From two audio input channels
or a microphone input it translates intelligence into
single, double or independent sidebands with suppressed

carrier or any degree of carrier.

1-1-2



It also generates equivalent AM and CW signals.

(4) The SBE-8 Power Supply provides power to the SBE-8
exciter.

(5) Model APP-5 Auxiliary Power Panel is a standard unit
for the SBT-350 series of transmitters. It distributes
line voltage to the individual components and rack
blowers. In addition, it contains wiring connectiéns
and terminal blocks bn the rear of the unit for
connection of a variety of equipment external to
the SBT-350V(A).

(6) Model PSP-35O is the power supply for the PAL-350
system. It has a sequential relay system which
controls the sequence of voltages applied to the
RFA-1 amplifier as the transmitter is turned on
to protect the power amplifier tubes. A safety interlock
system turns off the power if the doors or covers
are opened around the high voltage areas of the
transmitter or if an overload condition develops.

¢. Additional Functions. - An adqitional capability of the
SBT-350V(A) is found in its individual modular units -
- PAL=350 and SBE-8. These uhits may be used by themselves,
without removing them from the rack. Their many capabilities

are described in their individual manuals.
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1-1-3. REFERENCE DAT

The SBT-350V(A) Transmitter weighs approximately

515 pounds; crated for shipping, divided into 4 crates,

it weighs 985 pounds. Electrical characteristics are given

in table 1-1-1.

TABLE 1-1-1. ELECTRICAL CHARACTERISTICS, SBT-350V(A).

~ Output power

Frequency range

Modes of operation

Output impedance

Frequency stability
Tuning
Signal/distortion
ratio

Unwanted sideband
rejection

Carrier insertion
Spurious signals

Harmonic suppression

350 watts PEP for SSB, ISB and AM.
175 watts average for CW.

2 to 32 megahertz.

CW, SSB, ISB and equivalent AM. (sideband
modes with suppressed carrier or any degree
of carrier).

Will match any unbalanced load from 70 to

150 ohms at * 20 degrees in the range of

2 to 4 megahertz and any unbalanced load

from 50 to 600 ohms at *+ 45 degrees in the
range of 4 to 32 megahertz.

SBE- 1 part in ld‘per day. (crystal controlled)

All tuning and bandswitching controls on
the front panel.

Distortion at least 40Odb below either tone
of a standard two tone test.

A 500 cycle single tone in the unwanted
sideband, 60db down from full PEP in the
desired sideband.

-55db to full output.

50db down from full PEP output.

Second - at least 45db below PEP output.
Third - at least 55db below PEP output.
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TABLE 1-1-1
Audio input

Audio response

VOX operation

Noise level

Safety features

'Primary power input
Power consumption
Cooling system

Enviromental

(Conttd)

1 - 500K ohms for high impedance crystal
or dynamic mike. - 50bdm input will
provide full rf output.

2 - Two independent 600 ohm channels,
balanced or unbalanced. .

Flat within * 1.5db from 250 to 3500 cps.

Voice control with anti-trip features-
(adjustable gain and squelch).

60db down from PEP output.

1- ALDC (automatic load and drive control
2- Full interlock protection. f
3- Full overload and fuse protection.
115/230 vac, 50/60 cps, single phase.

watts average.

Filtered forced-air blower system.

Designed to operate in any ambient
temperature between O and 50°C and for -
any value of humidity up to 90%.

1-1=-5



SECTION 2.
INSTALLATION

 1-2-1, INTRODUCTION

Each SBT-350V(A) 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.

1-2-2, INITAL INSPECTION

1- 2"'3 .

The complete SBT-350V(A) will arrive in 4 crates
containing components as listed in table VI-D in Part VI of
the manual (Appendix-Rack and Accessories). Inspect each crate
and its contents immediately for possible damage. Unpack the
equipment carefully. Inspéct all packing material for parts
which may have been shipped as ™loose items". Although the
carrier is liable for any damage in the equipment, Technical
Materiel Corporation'will assist in déscribing and providing
for repair or replacement of damaged items. fhe equipment
is shipped with all tubes and plug-in components installed,
check that all such éomponents are properly seated in their
sockets.

RACK INSTALLATION

a. Location, - Adequate ventilation must be provided; operation

of the transmitter in a poorly ventilated room will cause the

surrounding temperature to become unduly high.

1-2-1



The room (or van), in which the SBT-350V(A) is located,
should have a ceiling height of at least 8 feet. A clearance
of about 2 feet at the rear of the rack is needed for
. opening the door. In selecting the transmitter location,

refer to the Appendix (Part VI) for reference drawings
of rack dimensions. The rack should be located as close
to the antenna as possible to maintain the shortest
transmission lines between transmitter and antenna (see
paragraph 1-2-7-1, antenna connection).

b. Installation. - The four threaded holes on the top side
of the rack and the four eyebolts included in the shipment
are for lifting tht 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 four shock mounts at the

. bottom. The two holes in the rear rack wall near the top

edge are for two shock mounts. To install the shock-mounted
model; use the base shock-mount pattern in figure VI-1
(Appendix) for drilling in the floor or mounting base. Hoist
the completely assembled transmitter and place it upon the
four base mounts and allow the transmitter to settle with
its own weight. Install the two top shock mounts, using
the two top holes in the rack as a template for drilling

,hoies in the structure.

1-2-2



1-2-4, 230V LINE VOLTAGE MODIFICATION

a. General. - The SBT—35OV(A) is factory wired for ll5vac
50/60 cycle, single phase line voltage unless specified
otherwise on order. If the line voltage is 230vac 50/60
cycle, single phase, refer to paragraphs l-2-4b through
1-2-4f for modification of the SBT-350V(A) wired for ll5vace.

- b. PAl-350. - Relocate wiring connections at T210 transformer

in RFA-1 Amplifier and at CB10l MAIN LINE circuit breaker,
R104 resistor, and T10l and T102 transformers in the PSP-350
Power Supply as shown on overall schematics in Part III ‘
(PAL-350 manual). Replace the 1 amp fuse (F201) cartridge
with a 1/2 amp fuse cartridge (TMC part number FU-100-.5)
in the RFA-1. Replace the 1 amp L.V. Supply fuse (F101)
cartridge with a 1/2 amp fuse cartridge (TMC part number
FU-102-.5) in the PSP-350.

c.‘§§§;§. - Relocate the wiring jumpers at T4LOl and T40Z2 .
transformers in the SBE Power Supply unit and at TB10Ol oven
heater circuit terminal block in the SBE exciter unit as
shown in the overall schematics in Part IV (SBE-8 manual).
Replace the 3 amp MAIN fuse (FLO2) cartridge with a 1/2 amp
fuse cartridge (TMC part number FU-102-1.5). Replace the
2 amp OVEN fuse (Fh01) cartridge with a 1 amp fuse cartridge
(TMC part number FU-102-1).

d. APP-5. - Change bus strapé at CB501 as shown in figure
1-2-1.

" e. Rack Blowers. - Relocate the wiring jumpers at E701 blower

terminal block lqggted on the rack door as shown in figure

1"2-2.

1-2-3



1-2-5. ASSEMBLY OF TRANSMITTER
Refer to table VI-D (Shipping List for SBT-350V(A))

for parts and their functions. Install components as shown
in figure 1-1-1 and make cable connections as shown in figure
VI-2 and VI-3 in Part VI (Appendix) of this manual. In some
cases some qf the smaller parts may be partially assembled
before shipment. All components are slide-mounted except the
SBE-8 Power Supply, the SWR-1K Standing Wave Ratio Indicator
and the APP-5 Auxiliary Power Panel. Follow this general
procedure for installing the slide-mounted units (see figure
1-2-3).

a. Set the component in position on the tracks.

b. Slide the component on the tracks until the
release button catches.

c. Press the release buttons and push the oomponent
into the rack until the release buttons engage
in the holes in the equipment.

d. When all the components have been installed and

' cabled; press the release buttons and push the
component into the rack. To prevent the cables
from the SBE-8 unit from snagging, utilize the

reel-mounted spring located inside the rack
(see figure VI-2).

. 1-2-6, INITIAL ADJUSTMENTS

The SBT-350V(A) has been factory tested and adjusted
before disassembly for crating. No initial adjustments of
chassis mounted variable components are necessary before

operation.

1=2=4



1-2-7. CONNECTION OF EXTERNAL EQUIPMENT
a. Introduction. - The APP-5 Auxillary Power Panel is a standard

modular unit present in all of the SBT-350 series of

transmitters. Besides functioning as a distributor for

line voltage, it contains wiring for connections to many

variations of equipment external to the SBT-350 and remote

control features. Except for the antenna and mike connections,
all external connections are made at two terminal blocks,

E501 and E502, located at the rear of the APP-5. Wires may

be brought into the transmitter through one of the four

holes (with cover plates) near the bottom of the rack.

Figure 1-2-4 and the following paragraphs illustrate the

possible external connections to the SBT=-350V(A). Schematic

diagrams in Part VI of this manual and Section 7 of individual
component manuals may be referred to for tracing wiring.

b. Remote Tramsmitter Plate Relay. - Terminals 1 and 2 of E501
are provided for attachment to the coil of a relay supplying
plate voltage to an additional stage of rf amplification
external to the SBT-350V(A). This enables control of the
entire transmitter at the SBE-8 panel by means of the XMIR
OFF/ON switch. Sych a relay is sometimes employed in larger
transmitter systems of which the SBT-350V(A) is a sub-
assembly;

c. Regulated 115VAC. - Terminals 3 and 4 are available for
an extension source of the regulated l1l5vac used in the

PAL~350 power supply sequential relay system.

1-2-5



This 115 vac becomes available after the sequential reiays
have acted to turn the transmitter on. It may be used to
energize an antenna relay in cases where a common antenna
is used for both transmitter and receiver.

d. External Interlocks. - Terminals 5, 6, 7 and 8 are provided
for the connection of additional safety interlocks external
to the SBT-350V(A) transmitter. Such additional interlocks
will be in series‘yith the SBT-350V(A) interlocks and form
another link in the interlock circuit. When these terminals
afe not used in this way, the jumpers remain in place.

e. Push-To-Talk System. - Terminals 9 and 10 are provided for
a push-to-talk buttom attachment. A push-to-talk system may
be used in lieu of or along with the voice-operated (VOX)
circuit available in the SBE-8 unit.

f. Receiver Squelch. - Terminals 11 and 12 are provided for
attachment to the receiver audio output, if receiver "squeléh"
is desired when using VOX (voice operated) feature in the
SBE-8 unit. Receiver squelch is used to prevent sound from
a nearby receiver from automatically actuating the VOX
circuit. |

g. Audio Input-Channels 1 and 2. = Terminals 13 through 20 are
provided for the attachment of two separate sources (or

“channels) of intelligence in the form of 600 ohm audio.
Figure 1-2-4 illustrates connections for eithér balanced

or unbalanced inputs.

1-2-6



" h. Key Line. - Terminals 21 and 22 are provided for the
attachment of a hand keying device for CW mode of trans-
mission. Operating the key grounds the cathode circuit of
V118 1st rf amplifier in the SBE-8 unit enabling it to
operate. Leave the jumper wire in place when the keyer is
not installed. For hand keyed CW transmission, single
sideband mode, see paragraph 1-2-7j.

i. Reserved Terminals. - Terminals 23, 24 and 25 are present
in all standard APP-5 Auxillary Power Panels for connection
to a receiver for purposes of receiver muting in a receiver/
transmitter system in some versions of ihe SBT-350. The
SBT-350V(A) is not wired for this feature and these terminals
are not used.

jo Antenna. - The SBT-350V(A) Transmitter is supplied with an
SWR-1K Standing Wave Ratio indicator adjusted for either a
50 ohm or 70 ohm load as indicated on the customer's order.
When not specified, the SWR-1K arrives adjusted for a 50 ohm
load. The nameplaée on the SWR-1K control panel indicates
SWR-1K (50) or SWR-1K (70). Adjustment from one load to the
other may be made by means of two trimming capacitors (Null
and Equalizer) as described in Part II (SWR-1K Manual).
Connectibn of the SBT-350V(A) to the antenna is made at J305
ANTENNA jack on the rear of the SWR-1K chassis. TMC part
number PL-149 is a QDS series rf plug supplied with the
shipment to mate with J305. It will accommodate either
an RG-8/U or an RG-11/U coaxial cable for a 50 ohm or 70 ohm

load, respectively. '
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Keep the cable as short as possible to minimize power loss.
Four knock-out holes are supplied in the top of the rack

for cable exit.

k. Mike. - The MIKE jack on the SBE-8 control panel is a 500K

ohm input for a crystal or dynamic high impedance microphone.
See table VI-D Shipping List in Appendix for mating plug

supplied in the shipment.

1. Line Voltage. - Connect the 115 or 230 vac 50/60 cycle,

single phase line voltage sourcé at J701 receptacle located
at the bottom of the rack on the back wall. See table VI-D
Shipping List in appendix for mating plug supplied in the

shipment.

1-2-8. CRYSTAL INSTALLATION

a.

General. - The SBT-350V(A) requires crystals in the SBE-8

mf stage for carrier generation and selection. Unless
specified on the customer's order, mf stage crystals are

not included in the shipment. Ten crystal sockets are located
in a small enclos;re mounted on the top of the SBE-8 exciter
chassis. The sockets are numbered 1 through 10 and are
selectable by the SBE-8 MF XTAL SW with positions 1 through
10 on the front panel.

Crystal Selection VS Carrier. - Type CR-27/U quartz crystals,

with parallel resonance frequencies in the 2-4 megahertz
range and housed in HC-6/U holders are required for the
2-32 megahertz carrier generation. Each crystal, used in
conjunction with the SBE-8 BAND-MCS selector switch, yields

approximately 15 carrier frequencies.
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Crystal frequencies are calculated by the following formulae:
fxtt = fo+ 270 (when fo is 2 to 4.27MHz)
fxtt = 2N- fo + .270 (when fo is L4.27 to 32;27MHz)
where fo = carrier frequency (in MHz)
N = N value from table 1-2-1
fxt¢ = crystal frequency (in MHz)
Example; A carrier frequency of 10MHz is required,
Referring to the table 1-2-1, N=6, and the crystal
frequency is:
. fxti = 2N-fo + .270
fxto=12-}0 + ,270=2.27MHz
Since fo=fxtt - .270 (when fo= 2-4.27MHz) and
fo= 2N - fxtt + 270 (when fo= 4.27- 32.27MHz), additional
carrier frequencies are available from the 2.27MHz crystal: '

fo= fxev = 270
fo=2.27 - .270 2Miz

fo= 2N = fxtt + .270
fo= 8 = 2.27 + .270=6Miz

fo= 2N =fxtt+ ,270

1-2-9



TABLE 1-2-1., N VALUES
fo IN RANGE: - N fo IN RANGE: - N
2.0 = 4.27 0 18.27 - 20.27 11
L.27 = 6.27 L 20,27 = 24.27 12
6.27 - 8.27 5 22,27 = 24.27 13
8.27 - 10,27 6 2,27 - 26.27 14
10,27 - 12.27 7 26.27 - 28.27 15
12.27 = 14.27 8 28.27 - 30.27 16
14.27 - 16,27 ‘9 30.27 = 32.27 17
16.27 - 18.27 10

1-2-10
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APP-5 BUSS STRAP ARRANGEMENT

NOTES:

I. FOR 115 VAC OPERATION , CONNECT TERMINALS |&2,4&5,7 88,

2. FOR 230 VAC OPERATION ,CONNECT TERMINALS 2 &3,586,8809.

Figure I-2-1. 230 V LINE VOLTAGE MODIFICATION DIAGRAM, APP-5

-
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TO  BLOWERS TO BLOWERS
A A A A A |

N\

7 o

FROM AC POWER STRIP FROM AC POWER STRIP .

-

WHITE
BLACK
VIOLET
YELLOW
WHITE
VIOLET

115 VAC LINE 230 VAC LINE

FIGURE I-2-2 JUMPER ARRANGEMENTS, RACK BLOWER TERMINAL
‘ BLOCK, 115-AND 230-VAC LINES, SBT-350
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Figure I-2-4. CONNECTION DIAGRAM, EXTERNAL EQUIPMENT TO SBT-350 V(A)
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SECTION 3
OPERATOR'S SECTION
1-3-1. PRELIMINARY INSTRUCTIONS

‘a. General. - Before proceeding to "turn on", tune or operate

the SBT-BSOV(A) transmitter, certain preliminary considerations

should be taken to protect the equipment and personnel and

to save time in tuning.
The considerations are:
(1) - Functions of panel controls.
(2)
(3) - Warm-up time for crystal ovens.
(4)
(5)

(6) - Shut-down procedure.

Power amplifier tube protection.

Mode of transmission.

Carrier frequencies available.

b. Functions_of Panel Controls. - Figure 1-3-1 shows the

SBT-350V(4) panel controls. Refer to section 3 of Part II
(individual component manual) for functions of panel controls

and indicators.

~¢c. Power Amplifier Tube Protection. - The two power amplifier

(PA)tubes located in the R¥'A-1 Amplifier unit should not be

| powered up and down rapidly or inadvertently. This may result
in too-rapid heat changes in the tubes with shortened tube-
‘life as a result. 4 systematic procedure of "power on"
adjustments, tuning, operating and shut-down procedure

should be adhered to in that sequence.

i ‘ 1-3-1



d.

Warm-Up Time for Crvstal Ovens. - Frequency determining

crystals and components for the SBT-350V(A) are located

in ovens in the SBE-8 unit. After tune-up, the transmitted
frequency will remain within rated stability only if the

oven temperatures have stabilized. The necessary warm-up

time for the SBE-8 ovens is one (1) hour. If, after operating
the transmitter, it is intended to use it again soon, a
repitition of the warm-up procedure may be eliminated by
leaving certain switches on, as described in "shut-down
pfocedure" (paragraph 1-3-4).

Modes of Transmission. - There are four general modes of

transmission available. These are: -
(1) CW telegraphy (keyed carrier).

(2) SSB (single sideband with voice or audio signal
input and suppressed or partial carrier).

(3) ISB (Independent sidebands with voice and/or audio
signal inputs and suppressed or partial carrier).

(L) AM (equivalent) (both sidebands and full carrier
with voice or audio signal input).

The operator should inspect the connection points outlined

in paragraphs 1-2-7Db thfough 1-2-7n to establish that
appropriate external equipment is attached to the SBT-350V(A)
for the particular mode of transmission desired. It will

be noted that several auxiliary features may be had, according
to connections made at E501 and E502 terminals (i.e. "push

to talk"™, receiver squelch, remote transmitter plate relay,

or a common antenna used for transmitter and receiver).
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Such connections should be noted by the operator for their
possible effect on operating procedure as outlined in para-
graphs 1-3-3a through 1-3-37.

Carrier Frequencies Avnilable. - Carrier frequencics available

in the SBT-350V(A) depvend upon crystals installed in the SBE-8
exciter unit MF stage. The operator should note the number

and frequency of crystals instnlled to determine what carrier
frequencies are available. The crystal sockets are located

in a small enclosure on the top to the SBE-8 exciter chassis
aﬁd are numbered 1 through 10. The crystals are selectable

by the SBE-8 MF XTAL SW with the corresponding positions
numbered 1 through 10. For each crystal installed, there

are several carrier frequencies available, calculated by

the following formulae:

fo= fart - .270 (when fo is 2 to L .27VMHz)

ti

fo = 2N- fxee + .270 (when fo is 4.27 to 32.27VHz )
where fo = carrier frequency (in MHz)
N = SBE-8 BAND MCS dial setting
(bottom figure under range in which
‘Fc falls )

fxte = SBE-8 MF stage crystal frequency (in MHz)

To determine how many carrier frequencies are available,
calculate each crystal fxzz with each N value in each

of the 16 settings of the BAND MCS dial. (fo must fall within
the printed range appearing above N). It is suggested that

the operator then make a list of available carrier frequencies
and their corresponding M¥ XTAL SW switch and BAND MCS dial
positions and MF crystal frequency for reference when tuning

the transmitter.
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EXAMPLE: One 3Miz crystal is install
By turning the BAND MCS dial to the
L .27 range), it is seen Thaz
a carrier between 2 arnd L.27VAz:
fo= fhe, = <270
fo = 2.73CMHz
In the

the carricrr is:

+
Q
i

o= & - 3 + .270=5.27MHz

v

In like manner, the remaining

13 positions of the

3 Y Tyad a
INn SCCKeT numoer L.

ad

first position (2.0 -

2t N=0. In this position, for

next BAND MUS diel mosition (L.27 - 6.27) N=1L and

™ AT -
BAND MCS

Mes
dial will yield carrier freguencies incrcasing in 2MHz
increments from 5.27MHz (i.e. 7.27, 9.27 etc).

The overator'!s chart will epprcar as follows:
i !

CARRIER MF XTAL § BAND MCS P IF crystal

FREQUENCY W switch dial + Treq.

(in MHz) position | position - {in MHz)
2.73 1 2.0 = L.27 I |
5.27 1 L.27 - 6.27 ; 3
7.27 2 65.27 - 8.27 3
9.27 Pl §.27 - 10.27 3

etc.
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Tuning Tables. - Table 1-3-1 outlines the procedure for

tuning the transmitter for the carrier frequency. In all

modes of transmission, the carrier is tuned up firct, even
though 1% ay be sumnransed in transmission, as in some of
the sideband modes. Tables 1-3-2 through 1-3-5 include

A

additional steps for tuning CW, S38, ISB and AN nmodes.

General Notes on hndire o

S

(1) For a brief review of theory, the operator may

.

he functions of

ct

N2 A s .
L-2 which outlines

refer to paragraph 1

The major components in the various modes of transmission.

distortion from intermodulation may result otherwise. VOX

ct

(voice actuated) operation of the transmitter is not
effective in such modes where more than 30% carrier is

transmitted.

1-3-5
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1-3-3. OPERATING PROCEDURDE

a. General. - In the following paragraphs, EXCITER switch (23)
is recommended as an on-off control for the transmitted
signal. XMIR switch (22), TRANSMITTER PLATES switch (52),
or remote "transmitter plates™ switch may be used for on-
off control; however, there is a subsequent 60 second delay
between the time that the switch is set to ON and ‘the
continuation of the signal. |

NOTIE: Unless VOX (voice-operated transmission)
control is employed, VOX GAIN knob (21) should

be kept in its extreme counter-clockwise position.
Otherwise the vresence of any sideband component
in the signal may automatically transmit while
EXCITER switch (23) is in STANLBY.

b. CW Mode. - Operate the transmitter with a keyer. The trans-
mitter will send carrier when keyer is held down. If EXCITER
switch (23) is set to STANDBY, the carrier is shut-off and

the keyer is inoperative.

c. SSB Mode Without VOX or Push-To-Talk Control. - Keep VOX
GAIN knob (21) and SQUELCH GAIN knob (25) set in their
extreme counter-clockwise positions. The SSB signal (and
any carrier inserted) will transmit with EXCITER switch
(23) in ON position; placing switch in STANDBY turns off
transmitted signal. Transmission is indicated by ignited

EXCITER lamp (14).

1-3-24



d. SSB Mode With VOX Control. - If carrier component in signal

is suppressed at least 10db down from PEP (3C% maximum
carrier) as indicated on meter (13), VOX (voice-operated
transmission) control may be used. Set EXCITER switch

(23) in STANDBY and adjust VOX GAIN knob (21) and SQUELCH
GAIN knob (25). Speaking into mike transmit signal (side-
band and any carrier inserted). Transmission is indicated
by ignited EXCITER lamp (14). EXCITER switch (23) in ON
position may be used to override VOX control for "ON"
control.

e. SSB Mode With Push-To-Talk Control. - Keep VOX GAIN knob

(21) and SQUELCH GAIN knob (25) set in their extreme counter-
clockwise vositions. Set EXCITER switch (23) to STANDBY.
Holding down push-to-talk button will transmit a signal
(sideband and any®carrier inserted); releasing the button
turns the signal off. Transmission is indicated by ignited
EXCITER lamp (14). EXCITER switch (23) in ON position may
ve used to override push-to-talk button for "ON"™ control.

f. ISB Mode. - Both upper and lower sideband éignals and any
carrier inserted will transmit with EXCITER switch (23)
in ON position; placing the switch in STANDBY turns off
both sideband signals and carrier. Transmission is indicated
by ignited EXCITER lamp (14). Either lower or upper side-
band may be turned off ang on by means of the LSB switch
(19) or USB switch (27), but the carrier will continue to

transmit in this case.
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g. AM Mode Without Push-To-Talk Control. - An A&M signal (both

sidebands and carrier) will transmit with EXCITER switch
(23) in CN position; placing the switch in STANDBY turns
off the signal. Transmission is indicated by ignited
EXCITER lamp (14). To transmit carrier only, leave BXCITER
switch (23) in ON position and set both LSB switch (19)
and USB switch (27) to OFF.

h. AM Yode With 2ish-To-Talk Control. - Set EXCITER switch

(23) to STANDBY. Holding down pusn-to-talk button transmitts
a signal; releasing the button turns off the signal.
Transmission is indicated by ignited EXCITER lamp (1L4).
EXCITER switeh (23) in ON position may be used to override
the push-to-talk button for "ON" control. To Transmit a
carrier only, set the EXCITER switch (23) to ON and set

L83 switceh (19) and USB switch (27) to OFF.

1-3-L4. Shutdown Procedure

a. General. - The SBT-350V(A) may be placed in standby or

completely turned off. Standby is recommended when iT is
intended to transmit again in the near future. This eliminates
repeating the one (1) hour crystal warm-up procedure as
described in table 1-3-1, steps 1 through 3.

b. Standby. - To place the SBT-350V(4) in standby condition,
set switches as shown in table 1-3-6.

@

c. Normsl Stonning. - To completely turn off the SBT-350V(4)

follow the procedure outlined in table 1-3-6,
steps 1 and 2, and then set the following switches in the

positions as listed:
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SWITCH ! CONTROL NUMBER POSTITION
" (See Fig.l-3-1)

~
»
H
<
»
H
T-'J
O
v
o

XMIR | 22 OFF
EXCITER 23 STANDBY
PCVER 2L OFF
QuUTPUT i 33 non
B+ | L7 STANDBY
MAIN POUER E 69 CFF
d. Tmerszencv Stopninz. - To turn off the SBT-350V(4) trans-

mitter in an emergency, set MAIN POWER circuit breaker

(69) to OFF.
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SECTION 4
PRINCIPLES OF OPERATION

1-4-1. INTRODUCTION

1-4-2.

Figure 1-4-1 is a functional diagram of the SBT-350V(A)
transmitter, showing the main inter-relarionships of the SBE-8,
PAL-350 and the SWR-1K. For a detailed functional block diagram
and schematic diagram of each unit, refer to the individual
manual for the unit. Schematic diagrams for the APP-5 Auxiliary
Power Panel and RAK-19 rack wiring are shown in Part VI of

this manual (Appendix).

OPERATION

a. Carrier Generation (Figure l=-4=1). - An rf carrier, in the

2 to 32MHz range, is.generated in the SBE-8. The manner in
which it is generated is des¢ribed in paragraph 1-4-2j(1)
(Frequency Translation, Carrier Frequency). The carrier
is amplified up to the 350 watt level by the PAL-350. The
SWR-1K contains a'VSWR (voltage standing wave ratio)
indicator which simultaneously indicates VSWR, forward
power and reflected power for tuning and loading purposes.
b. CW Transmission (Figure 1-4-1). - One type only of CW
transmission is available from the SBT-350V(A) transmitter,
a keyer enables and disables the 2-32MHz amplifier stage
in the SBE-8, thus controlling the carrier output.

1-4-1
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SSB_Transmission (Figure 1-4-1). - In the SSB mode, the

audio input from CH 1, CH 2 or mike modulates the 2 to 32MHz
carrier in the SBE-8. Either the upper or lower sideband
is sent out with fully or partially suppressed carrier.

ISB Transmission (Figure 1-4-=1). - In the ISB mode, two

separate intelligence sources (two audio channels or one
audio channel and mike) are introduced at the SBE-8 audio
input channels 1 and 2. The two audio channels modulating
the 2 to 32MHz carrier are routed to the upper and lower
sideband circuitry. Transmission consists of upper and
lower sideband with either fully or partially suppressed

carrier.

AM Transmission (Figure 1-4-1). - In the AM mode, the audio
input from CH 1, CH 2 or mike modulates the 2 to 32MHz
carrier in the SBE-8. Both upper and lower sidebands plus

full carrier are transmitted.

f. Frequency Translation (Figure 1-4-2)..-

(1) Carrier Freguency - Figure 1-4-2 shows the orgin of
the carrier (270kz oscillator in the SBE-8) and the two
successive modulation stages (MF and HF) which bring it
to the 2 to 32MHz range. Since the MF and HF modulation
stages each have tuning circuits (MF TUNING and OUTPUT
TUNING) in their outputs with dials calibrated to pass
the difference frequencies, fo (carrier ffequency) may be

described as follows:

l-4-2



fo=2N - fm
fm=f = .270
(fxet = .270)

fo= 2N

fo = 2N (fxet + .270)

where fo = output carrier frequency (in MHz )
N = figure appearing below output range on
BAND-MCS ‘dial on SBE-8.

2N = frequency (in MHz) from HF oscillator.

]

fm= difference frequency output of MF balanced
modulator (in MHz).

fxtt = frequency of MF stage crystal in SBE-8 (in MHz ).

(2) Lower Sideband Freguency - An audio tone input (fa)

at the SBE-8 mixes with the 270kHz from the 270kHz generator
circuit to produce upper and lower sideband frequencies.
By means of LSB and USB selector switches and LSB i-f
modulator and filters, the 270kHz carrier is removed and
only the lower sideband frequency (fiss) is passed on to the
mf modulator. MF XTAL SW (fxtt ), MF TUNING .(fm), BAND-MCS
(2N) and OUTPUT TUNING (fo) have been previously set for
the output carrier frequency (fo) as described in paragraph
1-4=-2f (1). The simple formula for the lower sideband output
frequency (fio= fo - fa ) is evolved as follows:

fic=2N - fm |

fm=fxtl - fisa

fio=2N = (fxtt = fisa)

f158=270kec - fa

fio=2N-[fxee -(270kHz - fa)]

fio=2N~ fxtt + 270kHz - fa

fo= 2N - fxet + 270kHz (from paragraph 1-4-2f (1) )
fo= fo- fa 1-4-3



(3) Upper Sideband Frequency - The upper sideband output

frequency formula (fuo = fo+ fa) is evolved in the same
general manner as is the lower sideband:

fue= 2N - £

fm = fxti - fuso

fuo= 2N - (fxtt - fuso)

fuse=270kHz - fa

fuo= 2N =[ feer - (270kHz + fa)]

fuo = 2N = fxea+ 270kHz + fa

fo = 2N = fxee+ 270kHz (from paragraph 1-4-2f (1) )

fuo=fo + fa

(4) Carrier Re-insertion (Figure 1-4-2). - In sideband

transmission, the 270kHz carrier originating frequency

removed by the i-f modulators may be re-inserted by means

of the SBE~-8 CARRIER INSERT knob. The output carrier frequency
(fo) then evolves as described in paragraph 1-4-2f (1) and

is transmitted along-side the sideband in the frequency
spectrum. The carrier remains a constant frequency and
amplitude as set and the sideband frequency varies in
frequency and amplitude as set and the sideband frequéncy
varies in frequency and amplitude as does the audio input
 frequency (fa). The CARRIER INSERT control is turned up

to full maximum in AM transmission.
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g. Interlock System (Figure 1-4-3). - Figure 1l-4-3 shows the

complete safety interlock system through the transmitter,
with its relationship to the SBE-8 XMIR switch, VOX (voice-
opefated transmission) feature, and PSP-350 TRANSMITTER
PLATES switch. The, purpose of the interlock system is to
shut off high voltages when any one of a series of undesirable
conditions‘exist, to protect personnel and equipment.
Essentially a + 150vdc voltage originating in the PAL-350
Power Supply (PSP-350), completes a circuit through a series
of interlocks when the PSP-350 TRANSMITTEEK PLATES switch,
SBE-8 XMTR switch, or SBE-8 VOX relay is closed. The inter-
lock links are listed in table 1-4-1. Completing the inter-
lock circuit sends current through the PSP-350 transmitter
plates relay coil, energiging this relay. Closed contacts

on the relay send plate véltages to the PAL-350 lst amplifier
and driver stages. The energiged K102 relay also completes
the primary line voltage to T102 high voltage transformer |
when the H.V. LINE circuit breaker is closed. Also, bias
voltage is supplied to the 1lst amplifier and driver stages
(not pictured in figure 1-4-3). In short, energiged K102
transmitter plates relay has the effect of adding sufficient
power to the signal to transmit it. When any one of the
series interlocks is opened, the relay is de-energiged,
plate voltages are removed from the PAL-350 and the

transmitted signal is cut-off.
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TABLE 1-4-1. INTERLOCK CIRCUIT COMPONENTS

UNIT - INTERLOCK WHEN CLOSED
bﬁ__———-——"—_—ﬁf-

PSP-350 Bottom cover interlock When bottom cover of
switch S102. the PSP-350 is secured
in position.

PSP-350 | Top cover interlock When top cover of the
switch S101. PSP-350 is secured in
position.
PSP-350 | Closed contacts of K104| When K104 interlock
interlock relay. relay is energiged.
RAK-19 Rack rear door inter- When rack rear door
lock switch S701. is closed.
RFA-1 Top cover interlock When top cover of the
switch S204. RFA-1 is secured in
position.
RFA-1 Bottom cover interlock | When bottom cover of
switch S205. ~ the RFA-1 is secured

in position.

1-4-6



2-32 mc

CH | - CH | a-f  SBE-8
AUDIO o o  TRANSMITTING
INPUT MODE

MIKE SELECTOR
¥
CH2
AUDIO
INPUT

KEY LINE

INPUT

(HAND KEYER)

APP-5
AUXILIARY
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