Broadcast Systems

UHF-Television
Equipment

UHF Transmitters, Exciters

Remote Control Equipment

Input and Monitoring

Test and Measuring

UHF Filters and Filterplexers

UHF Antennas, Towers, Accessories
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Transmitter Equipment

UHF-TV Transmitter, Type TTU-30C ... .. ... .. .. TT.3200B
UHF-TV Transmitter, Type TTU-55B .. ... .. ... .. TT.3400A
UHF-TV Transmitter, Type TTU-60C .. .. .. ....TT.3600A
UHF-TV Transmitter, Type TTU-60C2 .. .. .. .. .. TT.3650B
UHF-TV Transmitter, Type TTU-110B ... ... .. .TT.3700A
UHF-TV Transmitter, Type TTU-165C ... .. .. ... TT.3800B
UHF-TV Transmitter, Type TTU-220C ... ... ... .TT.3900B

Exciters and Modulator Equipment
UHF-TV Exciter-Modulator, Type TTUE-4A ... . .. TT.4400A

Remote Control Equipment

Planning TV Remote Control . ....TT.5000B
Remote Control System, Moseley Type DRS-1 .. TT.5300A
Remote Control System, Moseley Type DCS-2 .. TT.5400A
Remote Control Accessories .. ............ .. .. TT.5600A

Input and Monitoring Equipment
TV Transmitter Input and Monitoring Equipment . . TT.6000A

Transmitter Control Console, Type TTC-5 .. .. ... TT.6300A
Carrier-Frequency and Aural Modulation Monitors,
Types TFT-701, TFT-702 . ... ... .. ... ... TT.6400A

Frequency and Modulation Monitor Systems,
Belar Types TVM-1, -2, -3 and RFA-3 .. .. . . ... TT.6410A

T1.0100U

This is one of several catalogs published
by RCA Broadcast Systems. it describes
RCA products appropriate to the transmitter
facility of UHF-TV broadcast systems:
transmitter to antenna and tower except
for transmission line. (Transmission line is
the subject of a separate catalog.)

There are seven other catalogs in the series:
VHF-TV Transmitter Equipment; Camera and

Telecine Equipment; Video Tape Equipment;
Television Control Equipment; Transmission

Line Equipment; Broadcast Audio Equipment
and, Radio Equipment.

These catalogs are available at all RCA
Regional Offices. Each office is staffed

with a sales representative of broad
experience in the broadcast business.

He can help you plan your equipment
facilities and supply the product information
you need. (See list of offices on next page.)

Visual Sideband Demodulator,
Types BW-4C1/BWU-4C1 ... ... . .. .. .. ... TT.6500A

Vertical Interval Electronic Chopper e TT.6510A
Television Demodulator, Telemet Model 4501 .. . TT.6550A

Television Demoduaitor,
Rohde & Schwarz Type AMF ... ... .. .. . .. TT.6560A

Diode Demodulators and Directional Couplers .. .TT.6700A
TV Sideband Response Analyzers,

Types BW-5C2/BWU-5C2 ... ... .. ... ... .TT.6800A
Envelope Delay Measunng Equlpment

Type BW-8A . .. .TT.6900A
Harmonic Filters, Filterplexers, Loads and Wattmeters
Harmonic Filters for UHF-TV Transmitters ....TT.7200A
60 kW Hybrid Filterplexer ... ... ... : .TT.7600A
Waveguide Filterplexers, 60 and 120 kW . ....TT.7650A
Loads and Wattmeters . .. . . . .......TT.8200A

Antennas and Towers

UHF-Pylon Antennas, Type TFU .. .. .. . ... .. TT.9200A
Panel Antennas, ‘Vee-Zee" and “Zee-Pane!” .. . .TT.9220A
“Polygon’ UHF-TV Antennas, Type TZP-500 ... TT.9240A
Rosemount Antenna Ice Detector . ... . ... .. TT.9320A
Automatic Sleet Melter Control Unit .. ... ... .. . TT.9340A
Antenna Towers for Television; Strobe Tower

Lighting ... .. ... ... .. .. ... .. ... ... . ... TT.9400A
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UHE-TV Transmitter,
30kW Visual, 16kW Aural,

Y aval
J

catalog TT1.3200B

(Replaces TT.3200A)

The Type TTU-30C is a klystron-
powered transmitter for UHF-TV
systems with up to one megawatt
ERP. The transmitter provides

30 kilowatt peak visual power with
an aural power capability ranging
from 3.3 to 16 kW. The transmitter
uses entirely solid-state circuitry for
all functions except the four-cavity,
klystron power amplifiers.

Ready for remote-control operation,
the TTU-30C includes the appropriate
metering points, motor-driven
operational controls and necessary
wiring for interface with remote-
control systems.

The TTU-30C is designed for future
expansion to higher power through
the addition of a second visual
klystron amplifier and certain other
components. This expansion takes
place at minimum investment and is
designed to be effected without loss
of air time in a normal operating
schedule.
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At left is control center and exciter; visual klystron amplifier in center with aural
amplifier in right-hand cabinet. Meters along top edge are visible with doors open
or closed. Solid-state 1PA is in upper right-hand corner of control-center cabinet.
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The TTU-30C Transmitter represents
the latest advances in UHF tech-
nology. Incorporating all the benefits of
reliable solid state devices, broadband
amplifier tubes with high gain and power-
handling capability, intermediate-frequen-
¢y modulation and high-level sideband
shaping, the transmitter " achieves opera-
tional simplicity and small physical size
for its power capabilities.

Economical Power

The TTU-30C is economical and easy
to operate. Though the physical size is
small, effective layout of component place-
ment for maximum accessibility results
in ease of maintenance. These features
result in direct savings in installation and

This is the fully solid-state
exciter/modulator, Each

of the four sections rolis out

for maintenance and/or

1 other service. All circuitry
is modular. See next page

for block diagram.

operating costs. The optional offering of
a new development in high-efficiency
klystrons results in an even greater savings
in operating cost. Every effort has been
made to incorporate mechanical and elec-
trical features to simplify operation and
maintenance of the transmitter,

The TTU-30C is housed in three, low-
profile, 77-inch cabinets with eye-level
meters and convenient fingertip controls.
Built-in remote-control circuitry, including
metering points for remotely monitored
operating parameters, permits operation
from an auxiliary control console or re-
mote point. All required operating controls
are motor driven and may be operated
by a remote control system.

'World Radio Histo
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Circuit Description

Ease of installation, operation, and
maintenance is enhanced by the use of
modemn, reliable circuitry. The heart of
the TTU-30C transmitter is the Type
TTUE-4A, an entirely solid-state ex-
citer-modulator employing an advanced
method of intermediate-frequency modu-
lation. The visual and aural modulators
always operate at 45.75 and 50.25 MHz.
Final frequency is achieved by up-conver-
sion of the modulated signals with an
RF “pump” frequency chain. Up-conver-
sion occurs at the 15 watt visual, 5 watt
aural level, resulting in RF carrier fre-
quency output from the exciter of 4 watts
visual and 0.8 watts aural.
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Solid-State Exciter/Modulator Block Diagram.

The TTUE4A Exciter-Modulator pack-
age is an integral part of the TTU-30C
Exciter Control cabinet. It consists of a
main frame with modularized circuits
housed in four vertical, slide-out drawers.
By sliding each drawer forward, the asso-
ciated modules are exposed for visual
examination, test, or adjustment without
removal from service or the use of a

module extender. A comprehensive meter-
ing system is incorporated to enable ob-
servation of the operating condition ot
each exciter-modulator module and circuit
function individually. Temperature com-
pensated crystal oscillators are employed
in the intermediate-frequency sections and
in the RF pump chain, eliminating the
requirement for crystal heaters or ovens

and assuring immediate, on-frequency
operation of the transmitter from a cold
start.

Solid State Intermediate
Power Amplifier

The aural power output of the exciter-
modulator unit drives the aural amplifier
klystron stage to full rated power output.
As a result the aural transmitter contains
only one amplifier stage between the
exciter-modulator output and the trans.
mitter output,

The visual output of the exciter modu-
lator drives a solid state intermediate
power amplifier. This modular IPA unit
is a broadband amplifier capable of a
minimum of 10 watts output, which is
more than adequate to drive the visual
klystron power output stage to 30 kW peak
visual output power. The solid state IPA
is factory-tuned and no operating controls
or adjustments are required or available
on the unit. The IPA operates from a
24 Vdc power supply incorporated in the
Exciter-Control Cabinet.

Klystron Power Amplifier

The aural and visual power amplifiers
use vapor-cooled, integral-cavity klystrons.
RCA pioneered in the development of
vapor-cooled UHF television transmitters
and many thousands of hours of cumula-
tive operating time have proven their
efficiency and reliability. The use of inte-
gral cavities eliminates tedious assembly
and pre-tuning. The spare klystron is
complete and ready for installation in the
transmitter when required.

Easy Klystron Change
The integral cavity klystrons are easily
removed or installed by one operator. The

TTU-30C Transmitter block diagram. Solid-state visual IPA requires no routine readjustment.
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factory-tuned klystron is transferred in a
horizontal position directly from the ship-
ping crate to the klystron carriage, which
is furnished with the transmitter. By way
of a built-in loading device, the klystron
is easily installed in the transmitter from
the klystron carriage, from the front of
the transmitter cabinets. No unusual

Klystron carriage stores
spare klystron safely
and securely.

Klystron transfers from
crate to carriage
quickly and easily.

Transfer from
carriage to socket
is at table-top height.

ceiling height or horizontal clearance is
required. The klystron remains in a hori-
zontal position until it is completely in-
stalled in the magnet assembly in the
transmitter. It is then tilted into the

vertical position by a simple device which
is a part of the aural or visual amplifier
cabinet.

N —
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Long Life Power Supplies

Solid state rectifiers are used through-
out. These and other power supply com-
ponents are located on vertical panels
which form the transmitter rear enclosure.
This arrangement provides ease of accessi-
bility for inspection and maintenance, and
effective cooling for long life.

‘l
-
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Cooling System

A heat exchanger, equipped with one
water and two steam coils and a low-
velocity high-capacity blower is furnished
with the TTU-30C transmitter. Main and
standby water pumps are supplied, with
all plumbing material required for
installation.

Monitoring and Protection

The TTU-30C transmitter incorporates
an electronic, high-speed, fault-protection
system capable of removing RF excitation

within 20 microseconds in the event of
an RF-load disturbance and the klystron
amplifiers are protected by instantaneous
overload relays which recycle but remain
tripped if the fault continues. Instantan-
eous protection is also provided against
excessive water temperature, excessive
klystron body current, and failure of
magnet current. A system of front panel
indicator lamps indicate normal and ab-
normal conditions. These indicator lamps
have a separate reset to provide an in-
dication of an intermittent condition.

Spare Exciter Group

A Spare Exciter Group is available
optionally for use with the TTU-30C
Transmitter. The spare exciter group con-
sists of a TTUE-4A Exciter-Modulator
Unit installed in a cabinet matching the
styling of the TTU-30C, with a manual
control and metering panel. Also included
are fault sensing and automatic switchover
equipment providing instant transfer to
the spare exciter in the event of a failure
in the main exciter.

h J
" <o | |
| :
| | ]
’ - %
; 1 1 This is the spare exciter group offered as an option
oef : e s; ')_::_’! o {Door removed to reveal exciter unit). The group

09

» el

@ o

oo

facilities. See text.

o

includes fault-sensing and automatic switchover

With door closed, the exciter
group appears as shown here.



T7.3200 Page 7

9.e" L &-e" i
EXHAUST LOUVER * WEATHER PROTECTOR WITH BIRD SCREEN™
[ 4
.'T’ WALL OR CEILING MOUNTED §
EXHAUST FANX g
A | 2| S
| [ T/
> @ T PERFORATED MIXING BAFFLE
| " (1PLACE)*
RELaTOR IE] K ] : |I TEMPERATURE SENSITIVE *
(OPTIONAL) wear  |<.
EXCHANGER| §§§} : g MooUEATING! ;.)ouvzns
203! | s
3g8| | 5 *NOT FURNISHED
z BY RCA
9 _ K|
2 v [ S —rurerriexen a mameonic I K4
CONTACTOR FIL‘I’ER-WﬁEAD QEUNTING _ i .«mgﬂn
__mvecEeoeRs | | r-—\j roo
: I A E‘,cmg_.}_t _] REQUIRED
52 AN A
» A — _LSTFETY RAIL
& 'h [TRANSFORMER |
:L—L KLYSTRON VISUAL | KLYSTRON W;j
EXCITER Fb {?-
S, | e
LINE LINE
% -:':, g NOTE™ - WHEN FILTERPLEXER I3 MOUNTED
o052 OVERHEAD [2'0" HIGH CEILINGS REGD.
§238 L_ | '
80, % 30" i-e* 1 s — .
2 335 | -0 | (Not certified for construction use.
3§§8 ) ! Please request installation drawing.)
a!d§§ L
Space Saving Floor Layout for the TTU-30 UHF Television Transmitter.
Visual Performance Amplitude vs. Frequency Response:?
.. . . Upper Sideband Response Characteristic;

Type of Emission (FCC Designation) A5 Between 0.2 and 4.1 MHz above carrier ... +1dB

Operating Channel ... ... Any channel between 14 At 3.58 MHz above carrier ..., +0.5 dB

and 69 inclusive At 4.75 MHz above carrier ..—20 dB

Power Output (At filterplexer output) ... 30 kw Lower Sideband Response Characteristic;

Output Impedances: At 0.5 MHz below carrier -2 dB
Power Amplifier 50 ohms At 1.25 MHz below carrier .. —20 dB
Filterplexer (6%" coaxial connection) ... 75 ohms e Alt 3.580MHZ bel;w carrier .—42 dB

3

Video Input: nvelope Delay vs. Frequency:

Impedance (unbalanced) 75 ohms Ef%;"m?ﬁ LTl Igg :Z
Level (min., sync positive) 0.7V p-p At 418 MHz +60 ns
Re.turn Loss (60 Hz to 6 MHz) -35dB Variation in Frequency Response

Carrier Frequency Stability +500 Hz! with Brightnesst -1, +1.5dB

(continued, next page)
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Modulation Depth Capability 5%
Amplitude Variation (over one frame, ref. sync peak) ........ 2%
Output Regulation
Pedestal Level Variations
Differential Gain® ... ...
Low Frequency Linearity ...
Differential Phase? ...
Subcarrier Amplitude (Color Bars) ...
Burst vs. Subcarrier Phase (Color Bars)8 ...
AM Noise (rms below 100% modulation)? ..
Harmonic Attenuation10 . ...

Aural Performance
Type of Emission (FCC Designation) ... . F3
Power Output (At filterplexer input) ... 3.3 to 17 kW
Output Impedances:

Power Amplifier ... 50 ohms

Filterplexer ... 75 ohms
Audio Input:

Impedance (balanced) ... .

600/150 ohms

Level (for +25 kHz deviation) ... +10 +2 dBm
Carrier Frequency Stability! +500 Hz
Intercarrier Frequency Stability!l ... +500 Hz

Modulation Capability .+50 kHz
Frequency Response Characteristic (30 Hz- 15 kHz) ... +1 dB
Distortion (30 Hz to 15 kHz) ........
FM Noise (Below +25 kHz deviation)
AM Noise (rms)
Harmonic Attenuation10 ..

Environmental
Operational Altitude (Max. above sea level) .....7500 ft. (2286m)
Ambient Operating Temperature:

At Sea Level .. ... 1 to 45°C (34 to 113°F)
At 3300 ft. (1006m) ... .1 to 40°C (34 to 104°F)
At 5000 ft. (1524m) ... 1 to 35°C (34 to 95°F)

At 7500 ft. (2286m) ... 1 to 30°C (34 to 86°F)
Heat Exchanger Inlet Temperature ....10 to 45°C (50 to 113°F)

Electrical Requirements

Power Requirements ... 440/460/480V, 60 Hz, 3-phase, 128 kW
(Three- or four-wire connection)

Line Voltage Regulation . ... 3% max.

Slow Variations ... . +3% max
Rapid Variations +3% max
Power Factor (Approx.) 90%
Mechanical
Dimensions:

Transmitter Cabinet ..... 136" L; 105” D; 77" H (4.57, 2.66, 1.95m)
Heat Exchanger 102" L; 62" D; 66" H (2.6, 1.6, 1.7Tm)
Filterplexer ... 70" L; 66” D; 50” H (1.8, 1.7, 1.3m)
Beam Power Transformers (each) ................ 28" x 32" x 49"

(711, 813, 1245 mm)

Weights:
Transmitter
Heat Exchanger

8230 Ibs. (3733 kg)
1450 Ibs. (658 kg)

Filterplexer ... 600 Ibs. (272 kg)

Beam Power Transformers (each) .............. 1250 Ibs. (567 kg)
Shipping Data:

Total Weight ... ... 13,250 tbs. (6010 kg)

Total Volume ... ., 1486 ft.3 (42m3)

! Maximum variation for 10 days without circuit adjustment within an ambient
temperature range of 10 to 45°C. Meets or exceeds FCC Specs in | to 45°C
ambient.

2With respect to response at visual carrier frequency plus 0.2 MHz as measured
with RCA BWU-5C Sideband Response Analyzer. Transmitter operating at mid-
characteristic. Measured response at filterplexer output.

3Departure from standard curve. Tolerances vary linearly between 2.1 MHz and
color subcarrier frequency and between subcarrier frequency and upper side-
band limit. A properly terminated phase-correction network is required in the
video input of the transmitter while performing measurement. Minor, multi-
lobed delay ripples—originating in the correction network—are excluded from
this specification.

¢Maximum change with response at mid-characteristic when measured to
brightness levels of 22.5 and 67.5% of sync peak. Peak-to-peak modulation
leve! adjusted to approximately 20 percent of sync level.

®Change in blanking level relative to sync peak for change in brightness from
all black to all white picture.

®Max. variation of 3.58 MHz mod. frequency—20 percent p-p nominal ampli-
tude—when superimposed on ''stairstep’ or ‘‘ramp’’ signal adjusted for bright-
ness excursion of 20 to 75 percent of sync peak.

TMaximum phase difference with respect to burst, measured following the
sideband filter, for any brightness level between 75 and 15 percent of sync
peak using 10 percent, p-p modulation. This is equivalent to 5 percent p-p
modulation indicated on a conventional diode demodulator.

®Maximum departure from the theoretical when reproducing saturated primary
colors and their complements at 75 percent amplitude.

?Hum and noise, 50 Hz to 15 kHz. Extraneous modulation—unrelated to video
—above 15 kHz but within the visual passband: 40 dB below 100% modula-
tion.

1°Ratio of any single harmonic to peak visual fundamental power.

1 Maximum variation with respect to separation between aural and visual
carriers.

Standby Exciter Cabinet Group, Type TTUE-4 ... . ES-560937
Primary Voltage Regulator

(Three Required, if used) ... M1-560493
Spare Kiystron Power Tube

(Please Specify channel) ... .. ... M 1-560407
Spare Solid-State IPA (Please specify channel) ... MI-560899
Color Phase Equalizer, Type TTS-1 ... M1-560503

UHF-TV Transmitter, 30 kW Visual, 17 kW Aural,

Type TTU-30C ...... ES-560958




UHE-TV Transmitter, 55 kW Visual,
12 kW Aural, [ype TTU55E

e Vapor-cooled integral cavity klystrons
e Solid-state exciter/modulator
e Intermediate frequency modulation

Ready for remote-control operation

'World Radio Histo

catalog TT.3400A

(Replaces B.5045)

The TTU-55B is a 55-kilowatt
UHF-television broadcast transmitter
using integral-cavity, vapor-cooled
klystrons as aural and visual power
amplifiers. The klystrons are high
gain five cavity units arranged for
easy interchange when replacement
is necessary.

The TTU-55B uses three in-line
cabinets for the signali-handling and
RF-amplifier circuits plus a rear
walk-in enclosure for power supply
and control components. This
increases accessibilty to all systems
for routine maintenance and inspec-
tion, and provides more efficient
cooling of components.

A standby exciter/modulator is
available as an option in a group
which includes fault-sensing and
automatic switchover to the standby
system,
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Connected to an antenna system of
suitable gain, the TTU-55B transmitter
is capable of an effective radiated power
of as much as 1.8 megawatts. The trans-
mitter is entirely transistorized except for
two klystron power tubes and uses modern
solid-state components in an innovative
design in both circuitry and packaging.
The transmitter features vapor-cooled five-
cavity klystrons (in which the cavities are
integral to the tube structure), identical
aural-visual power stages and built-in
readiness for remote control operation.

The TTU-55B is designed for future
expansion to higher power through the
addition of a second visual klystron am-
plifier and certain other components. This

expansion takes place at minimum invest-
ment and is designed to be effected with-
out loss of air time in a normal operating
schedule.

Modular, Solid-State
Exciter/Modulator

Modern, solid-state circuitry in the
exciter/modulator unit combines reliabil-
ity with operating ease. The oscillators
use temperature-compensated crystals that
climinate the limitations of crystal heaters
or ovens and assure on-frequency opera-
tion from the moment of turn-on. A spare
oscillator module is provided for the
pump-generator section of the unit for
use in the event of an outage.
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Transmitter system needs less than 600 square feet
(56m3) of floor area with a 12-foot (3.7m) ceiling.

Aural and visual modulation takes place
at an intermediate frequency and is up-
converted to carrier frequency at a 15 watt
visual and 5 watt aural power level. The
exciter/modulator power output is 4W
visual and 800 mV aural (see exciter/
modulator block diagram). A separate
catalog scction on the exciter/modulator
is available (sce Type TTUE-4).

Vapor-Cooled Klystrons

The TTU-55B Transmitter uses identi-
cal klystrons in the aural and visual chan-
nel. These are vapor-cooled, five-cavity
units of integral-cavity design with a rep-
utation for stability, reliability, and long
life. Because of their high gain, the aural
and visual klystrons are driven directly by
the output of the exciter-modulator with-
out the requirement for intermediate
power amplification. This results in an
all solid-state transmitter with the ex-
ception of the visual and aural klystrons,
and with no intermediate, linear, RF-
amplifier stages.

Easy Klystron Change

Klystron replacement in the TTU-55B
Transmitter is accomplished easily by one
man, working alone, in a matter of a
few minutes. The factory-tuned klystron
is transferred in a horizontal position
directly from the shipping crate to the
klystron carriage, which is furnished with
the transmitter. By way of a built-in
loading device, the klystron is easily in-
stalled from the front of the transmitter
cabinet. It remains in a horizontal posi-
tion until it is completely installed in the
magnet assembly, and then tilted into the
vertical position by a simple mechanism
which is a part of the aural or visual
amplifier cabinet.

High-Level Sideband Shaping

Sideband shaping and visual/aural di-
plexing is accomplished at the transmitter
output in a hybrid filterplexer. This is a’
temperature compensated, passive device
employing waveguide cavities and sections
of coaxial line in the filter portion. It is
pretuned during manufacture and requires
no operationl adjustments. The inputs
have a constant impedance over the band
of frequencies involved.

Efficient Klystron Cooling

Klystron cooling is accomplished with
the conversion of water to steam which
is, in turn, condensed back to water for
re-use. The heat exchanger (condenser)
removes the latent heat of the steam and
dissipates it to outdoor air. A motor-driven
pump circulates the condensed water to
the storage tank and thence to the klys-



trons. A standby pump and motor is con-
nected in the system for immediate use
in the event of pump system failure. A
system of manually operated valves effects
the pump changeover. These valves make
periodic switchover practical to let both
pumps share in the hours of use.

Temperature control of the condensate
returning to the klystrons and their mag-
nets contributes to the gain and bandwidth
stability of the amplifier stages.

The heat exchanger requires ductwork
between it and outdoor air. This ductwork
is ordinarily provided by the purchaser
unless specifically ordered from RCA.

High-Speed Fault Protection

The transmitter incorporates electronic,
high-speed fault protection systems cap-
able of removing RF excitation within
20 microseconds in the event of an RF-
load disturbance. The klystron amplifiers
are protected with instantancous relays
which trip on overload and automatically
reset unless the overload continues beyond
two reset cycles. Excessive water inlet
temperature, excessive klystron body tem-
perature and inordinate magnet current
are sensed as indicators of faulty opera-
tion. Front-panel indicator lamps identify
specific overloads or other abnormal con-
ditions. These remain lit untii manually
reset, even if the overload reset or the
fault cleared, to indicate the source of
alarm condition.

Modularized exciter/modulator circuits are

keyed to prevent inadvertent module interchange.

TT1.3400 Page 3

FET
|—ed VIDEO

G
HAPING
MOOULATOR s

CARRIER
GENERATOR

VISUAL

r—— upP ———
CONVERTER | visuaL OuTt

1¥
aMP

VIDEO VIDEO
INPUT PROCESSING

UHF
PUMP
GENERATOR

AUTO
MULTIPLIERS LEVEL o
CONTROL

WIDEBAND

P A -4 SPLITTER

AuDIO
INPUT

AuDIO
PROCESSING

| o AURAL

CARHIER MODULATOR

GENERATOR

UNTUNED .
MULTI- s
PLIERS

——
AURAL OUT

AURAL
up
I CONVERTER

Exciter/modulator functional diagram.

Klystron Power Supply

The klystron power supply for the
TTU-55B Transmitter is a unitized as-
sembly containing the power transformer,
rectifier stacks, filter reactor and a-c
snubbing networks in an oil-filled tank.
The diode stacks are mounted in modular
form, one for each phase, with access
through a port at the top of the tank.
The power supply unit is designed for
outdoor installation.

Optional Spare Exciter Group
For those who want redundancy ex-
tended into the exciter/modulator section

of the transmitter a spare exciter group
is available as an extra-cost option. This
group consists of a free-standing cabinet
containing an exciter/modulator unit,
fault-sensing and automatic switchover
equipment and an exciter/modulator pow-
er supply. The cabinet matches the style
of the transmitter to allow installation
adjacent to the exciter/control cabinet of
the transmitter. The fault-sensing and
switchover equipment monitors main ex-
citer/modulator output and, in the event
of outage, automatically switches over to
the spare exciter/modulator system.

Integral-cavity klystrons tilt down for
easy replacement by one man, working alone.
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Visual Performance
Type of Emission (FCC Designation) ... ... ..... .. ... .. A5
Operating Channel  Any channel between 14 and 69 inclusive
Power Output (At filterplexer output) . ... ... .. .. . .. . . 55 kW
Output Impedances:

Power Amplifier ... ... .. .. .. .. .. e 50 ohms
Filterplexer (6Ys-inch coaxial connection) ... ... 75 ohms
Video Input:
Impedance (Unbalanced) ... ... ... . .. ... . .. 75 ohms
Level (min., sync positive) . ... ... . 0.7V p-p
Return Loss (60 Hzto 6 MHz) ... ... ... .. .. .. ... —-35 dB
Carrier Frequency Stabilityl ... ........ .. .. .. .. +500 Hz
Amplitude vs. Frequency Response:2
Upper Sideband Response Characteristic:
Between 0.2 and 4.1 MHz above carrier ... ... .. +1 dB
At 3.58 MHz above carrier ... ... ... . .. .. .. . +0.5 dB
At 4.75 MHz above carrier .. .. ... B —20 dB
Lower Sideband Response Characteristic:
At 0.5 MHz below carrier ... ... . .. ... . .. -2 dB
At 1.25 MHz below carrier ... ... . . ... ... . —20 dB
At 3.58 MHz below carrier .. .. .. .. . .. ... . . —42 dB
Envelope Delay vs. Frequency:3
Between 0.2 and 2 MHz .. .. . . .. .. ... .. .. +60 ns
At 358 MHz . ... . ... +30 ns
At 418 MHz .. .. . ... +60 ns
Variation in Frequency Response
with Brightnesst . o -1, +1.5 dB
Modulation Depth Capability .. ....... ... .. .. .. . . . . 5%
Amplitude Variation (Over one frame, ref: sync peak) ... 2%
Output Regulation . e e 3%
Pedestal Level Variations ... ... .. ... .. .. . . . .. 1.5%
Differential Gain6 . ... . . .. .. .. .. . ... .. .. 0.75 dB

Low Frequency Linearity . ... .. .. .. ... . . . .. . . . . .. 1 dB

Differential Phase? ... ... .. . ... ... . . ... ... . .. . ... +3°
Subcarrier Amplitude (Color Bars) 0.7 dB
Burst vs. Subcarrier Phase (Color Bars)8 .. . . .. .+3°
AM Noise (rms below 100% modulation)? ... .. .. —50 dB
Harmonic Attenuationt® . . . .. . . . ... . .. . 60 dB
Aural Performance
Type of Emission (FCC Designation) .... ... .. ... . . F3
Power Output (At filterplexer input) ... . . . . 6 to 12 kW
Output Impedances:

Power Amplifier .. ... ... .. ... ... . . .. . . .. 50 ohms

Filterplexer T 75 ohms
Audio Input:

Impedance (Balanced) . . ... . . .. . 600/150 ohms

Level (For =25 kHz deviation) .. ... ... . .. +10 +2 dBm
Carrier Frequency Stabilityl R .. 500 kHz
Intercarrier Frequency Stabilitytr ... .. . . +500 Hz
Modulation Capability . ... ... ..... ... .. . . .. +50 kHz
Frequency Response Characteristic

(30Hzto 15 kHz) .. ... . . .. .. .. . . . . ... . +1 dB max.
Distortion (30 Hz to 15 kHz) ... .. ... .. ... . .. . . 1% max.
FM Noise (Below 25 kHz deviation) .. . . .. . -60 dB max.
AM Noise (rms) P ..—50 dB max.
Harmonic Attenuation® ... ... ... . . . . . . . . . . .. 60 dB max.

Environmental

Operational Altitude (Max. above sea level) . 7500 ft. (2286 m)

Ambient Operating Temperatures:
At Sea Level .. . . ... . . .. . ....1 to 45°C (34 to 113°F)
At 3300 ft. (1006 m) ... . . . .. 1 to 40°C (34 to 104°F)
At 5000 ft. (1524 m) ... .. ... 1 to 35°C (34 to 95°F)
At 7500 ft. (2286 m) 1 to 30°C (34 to 86°F)

Heat Exchanger Air Inlet
Temperature . ....... .. ... ..... 10 to 45°C (50 to 113°F)

Electrical Requirements

Power Requirements ..440/460/480V, 60 Hz, 3-phase,
218 kW max. (Three- or four-wire connection)

Line Voltage Regulation .. .. ... .. .. . . . .. ... .3% max.
Variations (Slow or Rapid) ..... ... .. .. .. .. +3% max.

Power Factor (Approx.) ... ... ... . ... .. ... ....... 90%

Mechanical

Dimensions:

......... 136” L; 105” D; 77" H

(3.45, 2.67, 1.95 m)
Heat Exchanger .. ... ... . .. .. ...103" L; 62" D; 45" H
(262, 1.57, 1.14 m)

... 70-74" L; 62-66"” D; 40-50” H
(1.78-1.88, 1.58-1.68, 1.02-1.27 m)
Weights of Major Units (Approx.):
Transmitter .. ... ... . ... ... 1200 Ibs. (5443 kg)
Heat Exchanger . ... ... . . .. . . . .. 1450 Ibs. (658 kg)

Transmitter

Filterplexer (Frequency
Dependent) .. ... ..

Filterplexer . ... .. e . 600 Ibs. (272 kg)

Beam Supply Transformer ... ... . . . . . 1570 Ibs. (712 kg)
Shipping Data:

Total Weight (Approx.) ...... . .. 22,000 Ibs. (10,000 kg)

Total Volume (Approx.) ................ 1600 ft3 (45 m3)

! Maximum variation for 10 dayvs without circuit adjustment within an am-
bient temperature range of 10 to 45°C (50 to 113°F). Meets or exceeds FCC
Specs in 1 to 45°C ambient (34 to 113°F).

2With respect to response at visval carrier frequency plus 0.2 MHz as meas-
ured with RCA BWU-5C Sideband Response Analyzer. Transmitter operating
at mid-characteristic. Mecasured response at filterplexer output.

3Departure from standard curve. Tolerances vary linearly between 2.1 MHz
and color subcarrier frequency and between color subcarrier frequency and
upper sideband limit. A properly terminated phase-correction network is
required in the video input of the transmitter while performing the measure-
ment. Minor, multi-lobed delay ripples—originating in the delay network—
are excluded from this specification.

!Maximum change with response at mid-characteristic when measured to
brightness levels of 22.5 and 67.5 percent of sync peak. Peak-to-peak modu-
lation level adjusted to approximately 20 percent of sync level.

*Change in blanking level relative to sync peak for change in brightness
from all black to all white picture.

‘Maximum variation of 3.50 MHz modulation frequency —20 percent p-p nom-
inal amplitude—when superimposed on ‘‘stairstep’” or “‘ramp’’ signal ad-
justed for brightness excursion of 20 to 75 percent of sync peak.

“Maximum phase difference with respect to burst, measured following the
sideband filter, for any brightness level between 75 and 15 percent of sync
peak using 10 percent, p-p modulation. This is equivalent to 5 percent p-p
modulation indicated on a conventional diode demodulator.

“Maximum departure from the thearetical when reproducing saturated pri-
mary colors and their complements at 75 percent amplitude.

*Hum and noise, 50 Hz to 15 kHz. Extraneous modulation—unrelated to video

-above 15 kHz but within the visval passband: 40 dB below 100%
modulation.

'"Ratio of any single harmonic to peak visual fundamental power.

”Max‘imum variation with respect to separation between aural and visuval
carriere.

Spare Klystron Power Tube (Specify Channel) . MI!-560569
Primary Voltage Regulator (Three req'd if used). . MI-560571
Standby Exciter Cabinet Group, Type TTUE-4 . = ES-560937

UHF-TV Transmitter, 55 kW Visual, 12 kW Aural,
Type TTU-86B ... .. ... ... ............... ES-560927
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UHF-TV Transmitter,
60 kW Visual, 16 kW Aural,
Type TTU-60C

o Redundant visual amplifiers

e Vapor-cooled integral-cavity klystrons
e Solid-state exciter/modulator and IPA
e Ready for remote-control operation

e Intermediate-frequency modulation

catalog TT.3600A

(Replaces B.5040)

The TTU-60C is a 60-kilowatt
UHF-television broadcast transmitter
using integral-cavity, vapor-cooled
klystrons as aural and visual power
amplifiers. The klystrons are four-
cavity units arranged for easy
interchange when replacement is
necessary.

The TTU-60C uses four in-line
cabinets for the signal-handling and
RF-amplifier circuits. Power-supply
components are in a walk-in
enclosure to the rear of the cabinets.
This arrangement assures maximum
accessibility and efficient cooling
of the power-supply elements.

A standby exciter/modulator is
available as an option in a group
which includes fault-sensing and
automatic switchover to the standby
system.

'World Radio Histo

8ys



. "
Oosoe

m o
'[:]- e J

‘ |
|

R T

-y

ARamE

mmmmmmm" 'I!

J sasaesNns

CIEEICIEE
Q@ —» [T O

DOREE l
/'4

Q - @

Transmitter control cabinet at left houses exciter/ modulator unit and twin, solid-state intermediate power amplifiers.
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This is the fully solid-state
exciter/modulator umit.

Connected to an antenna system of
suitable power gain, the TTU-60C trans-
mitter is capable of an cffective radiated
power (ERP) of more than two mega-
watts. The exciter/modulator section is
entirely transistorized, using modemn solid-
state components in an innovative design
in both circuitry and packaging. The
transmitter features solid-state intermedi-
ate power amplifiers, vapor-cooler, four-
cavity k'ystrons (in which the cavities are
integral to tube structare ), identical aural-
visual power stages (redundant visual)
and built-in readiness for remote-cantrol
operations,

The TTU-60€ uses four front-line cub-
inets and a rear. walk-in enclosure for all
power supply and switching components
except for three beam-power transfornrers
(see floor layout drawing). This arrange-
ment provides convenient access to the
rear of the indine cabinets amd te the
power supply rectifiers and filter com-
ponents during inspection and/or main-
tenance

Modular, Solid-State
Exciter/Modulator

Modemn, solid-state circuitry in the
exciter/modulator unit combines reliabil-
ity with operating ease. The oscillators
use tempernturc-compcnsalcd crystals that
eliminate the limitations of crystal heaters

—)

All exciter/modulator eircuits are modularized.

or ovens and assure on-frequency opera-
tion from the moment of tum-on. A spare
oscillator module is provided for the
pump-generator section of the unit for
use in the event of an outage.

Aural and visual modulation takes
place at an intermediate frequency and is

up-converted to carrier frequency at a
15 watt visual and 5 watt aural power
level. The exciter/modulator power cut-
put is 4W visual and 800 mW aural (sce
exciter/modulator block diagram). A sep-
arate catalog section on the exciter/modu-
lator is available (see Type TTUE-).

Exciter/modulator functional diagram.
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